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BBEJEHHUE

1. Henp 1 3a1a4u H3y4YeHHUsT TUCHHILTAHBI

Lens AUCHMIUIMHBL: W3YYCHHE TMPHUHIMIIOB TIOCTPOCHHUS M OCHOBHBIX TOIOJIOTUN
BBIUUCITUTEIBHBIX CETEH; 03HAKOMIIEHHE CO CIIOCO0aMM M METOAAaMH Tiepeaadd WHpopManuu B
BBIYHCIUTEIHHBIX CETSAX, C CEPBUCHBIMU CIY)KOaMH JIOKATbHBIX U TIOOAThHBIX CETEH;
MOJTyYCHUE 3HAHUN O KOMIUICKCUPOBAHHUU CETEH.

3amaur  OCBOCHHSI JUCIUIUIMHBI: O3HAKOMJICHWE C TMPUHIUINAMH  ITOCTPOCHUS
WH(POPMAIIMOHHBIX CETEH W TEJICKOMMYHHUKAIIUI; M3YYCHUE MOJECIH B3aUMOCBS3H OTKPBITHIX
CUCTEeM, YPOBHEH M IPOTOKOJIOB, TOIOJIOTMM CETEH, OCHOBHBIC THITHI KAaHAJIOB CBS3U, CETH
nepeaaydl JaHHBIX; TIONYYCHUE 3HAHWHA 00 alropuTMax MapIIpyTH3allud B CETSIX, CETEBOM
MpOrpaMMHOM 00€CTIeUeHHUH.

B pe3yibTate 0CBOEHUS] AUCHUIIMHBI CTYI€HTHI 10JKHBI:
3HaTh:
- TEXHOJOTMHM TIOWCKA, XpaHEHWs, oO0pa0OTKM W aHaMM3a WHQOpPMAIMH W3 Pa3TUIHBIX
HMCTOYHMKOB W 0a3 JaHHBIX M TMPEICTaBIATH €€ B TpeOyemMoMm QopMare ¢ HCIOIb30BaHUEM
WH(GOPMAITMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHI;
- COBPEMCHHBIE KOMITBIOTEPHBIE TEXHOJOTHH PpadOThl ¢ MHPOPMAIMCH B Pa3IHYHBIX (QopMax,
HCIIOJIH30BATh ISl €€ MOJTy4YeHus, 00padOTKH, Iepeiaun, XpaHeHUS U 3aIIUThHI;
- TEXHOJIOTUIO MHCTAUIAIIMU U HACTPOMKH CHUCTEMHOTO, MPUKIAAHOTO WU UHCTPYMEHTAIBHOTO
MPOrpaMMHOTO 00€eCTIeueHUs CUCTEM aBTOMATU3AIUU U YIIPABIICHNUS;
- OCHOBBI COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJOTHH TepepadOTKH | IMpeoOpa3oBaHMS
uHpOpMaLny;
-COBPEMCHHBIC TEXHOJIOTMM HCIIOJb30BaHUS B  pa3padOTKax MPOrpaMMHO-TEXHUYECKUX
KOMILJIEKCOB COBPEMEHHBIE TEXHOJIOTUH MepeAaun JAHHBIX U aJTOPUTMBI X 00paOOTKH.
YMmeTh:
- TOPUMEHATh WHGOPMAIMI0O U HCIONB30BaTh [UJISI €€ TMOJy4deHHs, oO0pabOoTKH, Iepeaaud,
XpaHEHUs U 3alUThl COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHUH;
- UCTIOJIB30BATh CIEIHAIIbHBIC JOKYMEHTHI B CBOEH JIEATEILHOCTH;
- OCYHICCTBIISITH TIOWCK, XpaHEHHE, 0O0pabOTKy U aHanmu3 HWHQOpMAIMM W3 Pa3IMYHBIX
WUCTOYHUKOB W 0a3 JaHHBIX, MPEACTaBIATh e€ B TpeOdyemMoMm Qopmare ¢ HCIOIb30BAHUEM
MH()OPMAITMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHH;
- TMPUMEHSTh MOJIETH B3aMMOCBSI3U OTKPBITHIX CHUCTEM, YPOBHEH U MPOTOKOJIOB, TOMOJOTUU
CeTel, OCHOBHBIC THUIIbI KAHAJIOB CBSI3H, CETHU MEepPEIauu JaHHBIX;
Baagern:
- MPUHIIUIIAMH TIOCTPOCHHSI HH(POPMAIIMOHHBIX CETEH M TeICKOMMYHHUKAITHH;
- TOTOBHOCTHIO TPOMU3BOJUTH WHCTAUISIIMIO W HACTPOHWKY CHCTEMHOTO, NPUKIAJHOTO U
WHCTPYMEHTAJIBHOT'O MPOTPAMMHOTO 00ECTICUCHHSI CUCTEM aBTOMATH3allUH U YIIPABJICHHUS;
- CHOCOOHOCTBIO HCHOJB30BaTh B pa3pabOTKax MPOTrpaMMHO-TEXHUYECKUX KOMIUIEKCOB
COBPEMEHHBIC TEXHOJIOTHH TepeIauMl JAHHBIX U aJITOPUTMBI X 00pabOTKH;
- CHOCOOHOCTBIO WCHOJh30BAaTh COBPEMCHHBIC TCHICHIIMHM pPAa3BUTUS  HWH()OPMAIMOHHBIX
TEXHOJIOTHH B IPO(ECCHOHATLHOM ACATEIIBHOCTH;
- CHeNUaATbHBIMA WH(OPMAIMOHHBIMH M KOMMYHHKAIIMOHHBIMH TEXHOJIOTHSMH B Oymymiei
PO eCCUOHAIBHON JEATETHHOCTH.

2. O6opyaoBaHue U MaTePUAJIbI

Jlnst mpoBesieHUs MPAKTUYECKUX PabOT HEOOXOIMMO CIENyrollee MaTepUaTbHO-TEXHUYECKOe
o0ecrnieueHune: MepcoHaIbHBIA KOMIBIOTEP; MPOEKTOP; BO3MOXKHOCTh BBIXOJa B ceTh VMHTEepHET
JUI TTOKMCKa 10 00pa30BaTeIbHBIM CaliTaM M IopTajaMm.



3. HaumeHoBaHHMe NPAKTHYECKHUX PadoT

Ne N3 Hux
Temsbl
eI HaunMmenoBanue TeM AMCHUIUIMHBI, UX KPaTKOe O6beM | mnpakTHyeckas
coJiepyKaHue 4acoB MOJrOTOBKA,
UTUTH
HEL 4acoB
4 cemectp

1 [Ipaktuueckas pabora 1. Cerb, mHTEpdEiic, cepsep, )
KJIMEHT, XOCT, TEPMUHAJI, TPOTOKOJI

2 [IpakTnueckas pabora 2. JIBC Ha ocHOBE TEXHOJOTHUI )
Ethernet

3 [Ipaktuyeckas padorta 3. JIBC Ha oCHOBE TEXHOJIOTHI 2
Token Ring

4 [Ipaktuyeckas pabora 4. JIBC Ha ocHOBEe TeXHOJIOTHI 2
FDDI

5 [Ipaktuyeckas pabora 5. TexHomoruwm  mnepesadu 2
uHpopmannu B KomnbioTepHbix ceTsix Fast Ethernet.

6 [IpakTudeckast pabora 6. TexHomoruu mepenadyu 1,5
nH(popmaiuu B KomnbloTepHBIX ceTsax Fiber Channel

7 [IpakTuueckass pabora 7. TexHomoruu mepenadu 2
nH(opMaIy B KOMIbIOTEPHBIX ceTsx ISDN.

8 [IpakTuueckas pabora 8. DTtanoHHas MO/IEJIb 2
B3aUMOCBSI3H OTKPHITHIX cerert (Moaens OSI)

9 [IpakTnueckass  pabora 9.  OObenunenue  JIBC. 2
KopnopatuBHbIe CeTH.

10 | [IpakTuueckas pabora 10. TeppuropuanbHO 2
pacnpeelieHHble BBIUMCINTENbHbIE ceTU. [IpuHnuIEI
MIOCTPOCHHUSI.

11 | Ilpaktuueckass paborta 11. Pa3paboTka Tomosoruu 2
HEePAPXUYECKON CETH

12 | IIpaktudeckas padora 12. MapmipyTusanusi B CeTIX 2

13 | IIpaktuueckas paborta 13. Cetm C KOMMyTaIuen 2
KaHaJoB, makeToB, coobmenuii: ISDN, Frame Relay.

14 | Ilpaktuueckas pabora 14. becnpoBoaHble ceTn 2

15 | Ilpaktuueckas pabora 15. Cucrembl ynpaBieHUs 2
CEeTsIMH, 00BEKThI M MEXaHU3MbI YIIPaBICHUS

16 | IIpaktuueckas pabora 16. be3omacHocTh U 3amuTa 2
JIAHHBIX.

17 | Ilpaktuueckass pabota 17. IIpHHIMIBI MOCTPOSHHS 2
Internet

18 | IIpakTuueckas padora 18. Web-y3iebl. 2

Hroro 3a 4 cemecTp 32




IpakTnyeckoe 3ansiTue 1
Cetb, unTepdeiic, cepBep, KJINEHT, XOCT, TEPMUHAJ, IPOTOKOJI

Heab: naTh CTyJCHTY OCHOBHBIE CBEACHHS O Ha3HaueHUM M 0a30BbIX noustusx JIBC;
OCHOBHBIX KJIaCCU(HUKAITMOHHBIX MTpU3HaKax onpeaenenus JIBC

TeopeTnyeckasi 4acTh:

Jlyumast JIBC - 310 Ta, KOTOpas yJOBJIETBOPSIET BCEM TPEOOBAHUSM IOJIb30BATENICH,
chOpMyJIMPOBAHHBIM B TEXHHUECKOM 3aJlaHuu Ha pa3pabotky JIBC, mpu MUHMMansHOM 00beMe
KaMUTAJIbHBIX U 9KCIUTyaTallMOHHBIX 3aTpaT

KomnproTepHast ceTb — 3TO COBOKYMHOCTh KOMITBIOTEPOB, OOBEIMHEHHBIX KaHalaMU
IepeAadynd JaHHbIX. B 3aBUCHMOCTM OT pacCTOSHUS MEXAY KOMIBIOTEpAaMHU pPA3IUYAIOT
CJIEIyIOILIME BBIYMCIUTEIbHBIE CETH:

¢ JIOKaJbHBIC BEIYUCIIMTCILHBIE ceTh - LAN;

* TEPPUTOPUAIIbHBIE BBIYMCIUTEIBHBIE CETH, K KOTOPBIM OTHOCSITCS PErMOHAJIbHBIE
MAN u rinob6ansasie WAN ceTu;

* KOpHOpaTUBHBIE CETH.

JlokanbHast cetb - 310 JIBC, B koropoii IIK m xoMMyHHKanmoHHOE 00OpYZOBaHHE
HAXOJHUTCS Ha HEOOJBIIOM pacCTOSIHUM JpyT OT Apyra. JIBC oObuHO npeana3HaueHa As coopa,
XpaHeHus, Tmepenadd, oOpabOTKM ¥ TPEJOCTABIICHHUS IOJB30BATEISIM  PacIpeeIeHHON
uHbopMaluu B mpenenax noapasaenenus wiu ¢upmel. Kpome toro, JIBC, kak npaBuio, umeer
BbIXOJ B IHTEpHET.

JlokanbHbIe CeTH MOYKHO KJIaCCU(PUIIUPOBATH TI0:

* YPOBHIO YIIPaBJICHUS;

* HA3HAYCHUIO;

* OJHOPOJIHOCTH;

*  AJMUHUCTPATUBHBIM OTHOIICHUSIM MEXAY KOMIIbIOTEPAMHU;

* TOIOJIOTHUH;

* apXHUTEKTYypeE.

Kaacendpuxanusa JIBC

ITo ypoBHI0 ynpaBieHus Boies0T cieaytomue JIBC:

e JIBC pabounx rpymnm, KoTopble cocToaT u3 Heckoybkux [1K, padoTaronux moa ogHo#
onepaunoHHON cucremor. B Ttakoit JIBC, kak mnpaBmio, MMeeTCs HECKOJBKO BBIJACIECHHBIX
cepBepoB: daiin-cepsep, cepBep NneyaTH;

e JIBC crpykrypHbIX noapazaeineHuit (otaenoB). [lanueieJIBC comepkaT HECKOIBKO
necatkoB 1K u cepBepsl THma: daiin-cepsep, cepBep nevaTH, cepsep 0a3 JaHHBIX;

e JIBC npeanpusruii (pupm). It JIBC moryT comepxath cBoime 100 KOMIIBIOTEPOB U
cepBepbl ThMNa: (aiiia-cepep, cepBep meyatu, cepBep 0a3 JaHHBIX, IOYTOBBINA CepBEp U APYyTHUeE
CEpBEPBI.

[To Ha3HAaYEHHUIO CeTH MOAPA3IEISIOTCS Ha:

* BBIYUCIIUTENbHBIE CETH, IPEIHA3HAYCHHBIE IJISl PACUETHBIX PadoT;

e HH()OPMAIMOHHO-BBIYUCIUTEIILHBIC CETH, KOTOPHIE TIPEIHA3HAYCHBI, KaK JJIs BEICHUS
pacueTHBIX paboT, TaK U JJIs MPeAOCTaBICHHS HH()OPMAIIMOHHBIX PECypPCOB;

e uH(POPMAIMOHHO-COBETYIOIINE, KOTOpPhIE HAa  OCHOBE OOpabOTKM  JaHHBIX
BBIPa0aTHIBAIOT UH(OPMALIUIO [T TTOAAEPIKKHU MPUHATHS PELICHHUI;

e  HGOPMAIMOHHO-YIIPABIISIONINE CETH, KOTOpBhIe NpEIHA3HAYCHBI MJIs YIpaBJICHHUS
00BEKTOB Ha OCHOBE 00pabOTKH MH(MOPMAITUH.

ITo Tumam UCnoab3yeMbIX KOMITBIOTEPOB MOYKHO BBIJICIUTD:

* OJIHOPOJHBIE CETH, KOTOpbIE COAEPKAT OJHOTUIIHBIE KOMIBIOTEPHl M CUCTEMHOE
poTrpaMMHOE 00eCTIeueHHE;

* HEOJHOPOJHBIE CETH, KOTOPBIE COJAEpKAT PA3HOTHIIHBIE KOMIBIOTEPHl U CHUCTEMHOE
IIPOrpaMMHOE.

[1o aAMUHUCTPAaTUBHBIM OTHOIIEHUSIM MEXAY KOMIIBIOTEPAMHU MOKHO BBIIACIIUTD:



e JIBC c ueHTpanu30BaHHBIM yIPaBIECHUEM (C BbIIECICHHBIMU CEPBEPAMH);

e JIBC 06e3 UEHTpaJIM30BAaHHOIO  YIpaBieHHs  (AECLEHTPAJN30BaHHbIE) WU
OJIHOPAHTOBbIE (OTHOYPOBHEBBIE) CETH.

ITo Tononoruu (ocHoBHBIM Tononorusam) JIBC nensrcs Ha:

e TOIOJIOTHIO "1IIMHA";

e TOIOJIOTHIO "3Be37a";

e TONOJIOTHUIO "KOJBLO".

ITo apxurektype (0OCHOBHBIM THINaM apxutektyp) JIBC nensrcs Ha:

1. Ethernet.

2. Arcnet.

3. Token ring.

4. FDDL

Kondurypanus JIBC (JokajnbHble CeTHM OJIHOPAHIOBbIe M C BblIeJE€HHBIM
cepBepoMm)

[lo axMUHUCTPAaTUBHBIM OTHOLLIEHUSAM MEX/Y Y3JIaMU MOKHO BBIJICJIUTh JOKAJIbHBIE CETU
C LEHTPAIU30BaHHBIM YIIPABJICHUEM WJIU C BBIIEJICHHBIMU cepBepaMu (CepBEpHBIE CETH) U CETH
0e3 LEeHTPaIM30BaHHOTO YIpaBJICHUs WM 0e3 BBIICICHHOTO cepBepa (ICHEeHTPaIN30BaHHBIE),
TaK Ha3blBaeMbl€, OJJHOPAHTOBbIE (OHOYPOBHEBBIE) CETH.

JlokanbHble CETH € LIEHTPATM30BAaHHBIM YIIPABJICHUEM Ha3bIBAIOTCA MEPApPXUUYECKUMH, a
JCLICHTPAJIN30BAHHBIC JIOKAJIIBHBIE CETH PABHOIIPABHBIMH.

B noxanbHBIX CeTSX € LEHTPaIU30BaHHBIM YMPABICHUEM OJUH M3 KOMIIBIOTEPOB
ABIIsIETCA cepBepoM, a octanbHble [1K - pabounmu ctaHuusMu.

CepBepbl - 3TO BBICOKOIIPOU3BOJUTENbHBIE KOMIBIOTEPHI C BUHYECTEPAMH OOJBILION
€MKOCTH U C BBICOKOCKOPOCTHOW CETEBOM KapTOW, KOTOpPBIE OTBEYAIOT 3a XPAaHCHHE JaHHBIX,
OpraHM3alMIO JIOCTYIA K TUM JJaHHBIM U IIepejady JaHHbIX pa00urM CTaHIMSIM WU KIHMEHTaM.

Paboune craniun. KoMnbroTepsl, ¢ KOTOPBIX OCYLIECTBISIETCA JOCTYH K HHPOPMALMU Ha
cepBepe, Ha3bIBAIOTCS pab0YNMU CTAHIMSIMUA WA KJITMEHTaMH.

OnHopaHroBblie (OTHOYPOBHEBbIE UJIM PABHOINIPABHbIE) JIOKAJIbHbIE CETH

B cersax ¢ neneHTpalv30BaHHBIM YNPABICHUEM HET €IUHOIO IIEHTpa YIpaBICHUS
B3aUMOJICHiCTBHEM pPA0OYMX CTAHUMH M €IUHOr0 KOMIIBIOTEpa [UIl XpaHEHUs JaHHBIX.
Opnnopanrosas jgokaibHas ceTb — 3T0 JIBC paBHONpPaBHBIX KOMIBIOTEPOB, KaKIbIH U3 KOTOPBIX
UMEET YHUKAJIbHOE UMS U, KaK IIPABUIIO, TApOJIb JIs BXOJA B HEro B MOMeHT 3arpy3ku OC.

PaBronpasHocTs 11K 03Ha4aer, 4T0 aAMUHUACTPATOP KaXkJA0r0 KOMIIBIOTEPA B JIOKAIBHOU
CeTH MOKeT NpeoOpa3oBaTh CBOW JIOKAJIBHBIN pPecypc B pas3zieisieMblii M yCTaHaBIMBATh IpaBa
7IocTyna K Hemy M mapoii. OH e OTBEYaeT 3a COXPAaHHOCTh MM PabOTOCIIOCOOHOCTH 3TOTO
pecypca. JlokanbHbIN pecypc - pecype, JocTynHbIi Toiabko ¢ [IK, Ha KOTOpOM OH HaxoguTCs.
Pecypc TIK, nocTynHblil 1Sl APYTrUX KOMIIBIOTEPOB, HA3bIBACTCS PA3JEisi€MbIM WJIM COBMECTHO
UCIIOJIb3YEMBIM.

Taxum 00pa3oM, oHOpaHroBast JoKajbHas ceThb - 370 JIBC, B KoTOpOil Kaxkaas paboyas
CTaHIMSI MOJXKET pa3JeliuTh BCE WIM HEKOTOPbIE U3 €€ PEeCypcoB C APYTUMH paboduMu
CTaHLIUSMHU CETH.

Ho oTcyTcTBHE BBIIEICHHOIO CEpBEpa HE MO3BOJSAET aJIMUHUCTPATOPY LIEHTPAIN30BAaHO
YIIPaBJIATh BCEMH PECYPCaMH OJHOPAHIOBOM JIOKAJIBHOM CETH.

Kaxnas paboyast craHIMS MOKET BBIOJIHATH (DYHKIMH, KaK KIIMEHTa, TaK U cepBepa, T.e.
IIPEIOCTABIIATh PECYPCHI APYTUM paOOYMM CTaHLUSAM U UCIIOJIb30BATh PECYPCHI APYTUX pabounx
CTaHIUM. .

CepBepHble JIOKaIbHbIE ceTH (MHOTOYPOBHEBbIE WM HepapXuiecKue)

B nokampHBIX CceTAX C LEHTPAIM30BAaHHBIM YIpaBJIEHUEM CcepBep oOecreunuBaeT
B3aUMOJICHCTBUS MEXTY pPaOOYMMM CTAHIUSMH, BBINOJNHSAET (DYHKIMM XpaHEHUs JaHHBIX
o0I1Iero MoJib30BaHMs, OPraHM3yeT JOCTYN K 3THM JQHHBIM M NepeAaeT JaHHbIe KINEHTY.
Knuent oOpaOaTeiBaeT NOIy4YeHHBIE JI@HHBIE M NPEJOCTABISET pPE3yJbTaThl 00pabOTKU
nojb3oBarento. HeoOXxoauMo oTMETHTh, 4TO 00pabOoTKa JAAHHBIX MOXET OCYIIECTBIATHCS U Ha
cepsepe.



JlokanbHBIE CETH C IIEHTPAIM30BAHHBIM YIPABJICHUEM, B KOTOPBIX CEpBEP MpeIHa3HAUYCH
TOJIbKO XpaHEHHUS W BbIAYU KIHUEHTaM HH(OpMAIMM IO 3alpocaM, Ha3bIBAIOTCS CETSIMH C
BbIICTICHHBIM  (paiin-cepBepoM. CHCTeMBbI, B KOTOPBIX Ha CepBepe HapsIy C XpaHCHHEM
ocyIiecTBIsieTcs U 00pabdoTka nH(OpMAaIINY, HAa3bIBAIOTCS CHCTEMaMu "KJIIMEeHT-cepBep .

Heo6xoauMo OTMETUTh, UTO B CEPBEPHBIX JIOKAIBHBIX CETAX KIUEHTY HEMOCPEICTBEHHO
[IporpamMmmMHoe obecnieuenue, ynpasisiomiee padoroit JIBC ¢ neHTpaaTn30BaHHBIM YIIPaBICHUEM,
COCTOMT U3 JIBYX YaCTEH:

* CETEBOH ONEpalMOHHON CUCTEMBI, yCTAHABIMBAEMOM Ha CEPBEPE;

e TporpaMMHOro oOecredeHusi Ha pabouell CTaHIMU, NPEICTaBIAIONIETO Habop
porpaMM, paboTaIOUINX O] YIIPABJICHUEM OINEPallMOHHOW CUCTEMbI, KOTOpasi yCTaHOBJICHA Ha
paboueii cranmum. [Ipu ToM Ha pa3HBIX PabOYMX CTAHIUSAX B OJHOH CETH MOTYT OBITh
YCTaHOBJIEHBI PA3JIUYHbIE ONIEPALIMOHHBIE CUCTEMBI.

B Oonpiinx mepapXxuyeckux JOKaJIbHBIX CeTsX B KauecTBe ceTeBbIX OC MCHOIBb3YHOTCS
UNIX u LINUX, xoTopsie SBISIOTCS Oojiee HaASKHBIMH. JIJIsI JTIOKaIbHBIX CETEH CpPEIHEro
MmacmTaba Hanbosee nomysipaoit cereBoit OC siBisiercst Windows 2003 Server.

B 3aBucumoctH OT CIOCOOOB HCIONB30BAaHMSI CEpBEpa B HEPAPXUUYECKUX CETAX
pazIuyaroT cepBephl CACAYIOMIMUX TUIIOB:

1. ®aiinoBeiii cepBep. B 3TOoM ciyyae Ha cepBepe HaxoIATCS  COBMECTHO
oOpabaTeiBacMble (ailiibl WK (M) COBMECTHO HCIIOJIB3yEMBIE TIPOTPAMMBL.

2. Cepsep 0a3 nannbix. Ha cepBepe pa3meriaercs cereBasi 0aza JaHHbBIX.

3. [Ipunt-cepBep. K kommproTepy NOAKIIOYAETCS JOCTATOYHO MPOU3BOIUTEIIBHBIN
MPUHTEP, Ha KOTOPOM MOXKET OBITh pacrieyaraHa WHGOpMalus cpa3y ¢ HECKOIbKHUX pabouux
CTaHIIUMN.

4. TlouroBslii cepBep. Ha cepBepe xpanutcs uadopMmaius, oTrpanisiemMast ¥ oaydaeMmas
Kak I10 JJOKAJIbHOW CETH.

JIOCTOMHCTBA:

e BBILIE CKOPOCTh 00PaOOTKU JaHHBIX;

e o0yagaeT HaJEKHON CUCTEMOM 3alIUTh HHPOPMAIMK U 00eCTIeYeHHs CEKPETHOCTH;

e TIPOILIE B YIPABJICHUH 110 CPABHEHHUIO C OJHOPAHTOBBIMH CETSIMHU.

HenocraTtku:

* CETh JOPOXKE U3-32a BHIJCIICHHOTO CEPBEPa;

e MeHee rulKasi o CPaBHEHHUIO C PABHOIIPABHOM CETHIO.

KonTpoabHbie BOIPochl

1. O0bsicHUTE pa3HUIly MEXIy ICHTPAIM30BAHHON W paclpeneleHHOH 00paboTKoi
nHpopmanuu

2. OO1ue pecypchl BBIYUCITUTENIBHBIX CETEeH

3. lleHTpanu3oBaHHas U pacipeesieHHas 00paboTka nHpopMaIuu

4. CepBuUCHI B CETSX.

IIpakTHyeckoe 3ansATHE 2
JIBC Ha ocHoBe Texnojioruii Ethernet

I.[e.m;: O3HAKOMUTL CTYACHTOB C COBPCMCHHLIMH TOIIOJIOTUAMHU ITOCTPOCHUA CCTCI;'I,
CPaBHUTCIIBHBIMH XapPAaKTCPUCTUKAMU TOHOJIOFI/II;'I, OIpeACIATL B KaKUX CCTAX, 3(1)(1)GKTI/IBHGG
HCIIOJIb30BaTh TY WJIM MHYIO TOIIOJIOT'HIO.

TeopeTnyeckasi 4acTh:

B 3aBucHMMOCTM OT TOMOJIOTMM PAa3JIMYaOT CETH: IIMHHOM, KOJIBLIEBOM, 3BE3IHOM,
HepapXUUYECKOU U MPOU3BOJIBLHON CTPYKTYPHI.

Paznmuyaror Qusudeckyro W JIOTHYECKYH0 Tomojoruio. Jlormdeckas u Quandeckas
TOMOJIOTUM CETH HE3aBUCUMBI JApyr OT Apyra. dusznueckas TOMOJOTHUS - 3TO TEOMETPHS



MIOCTPOCHHUS CETH, a JIOTUUECKAsi TOTIOJIOTHS ONPEIeIsieT HAPABJICHUS IOTOKOB JAaHHBIX MEXKIY
y3JIaMH CETH U CTIOCOOBI Nepeiayul TaHHBIX.

B Hactosimee Bpemsi B JIOKQIBHBIX CETSX HCIOJNB3YIOTCS CIEyIome (QU3HuecKue
TOMOJIOTHH:

* ¢usnyeckas "muHa" (bus);

e (¢usnueckas ‘“3Be3ga’ (star);

* (usnyeckoe “KombIo” (ring);

e (pusmueckas "3Be3na" u moruyeckoe "konpo" (Token Ring).

IIuHHAS TOMOJIOTHSA

Cern ¢ muHHOW Tomojyorue  (PucyHok 1) HWCHONB3YIOT JMHEHHBIA MOHOKaHAI
(KoakcuabHBINA Ka0enb) mepeaay JaHHBIX, Ha KOHI[AX KOTOPOTO yCTAHABIMBAIOTCS OKOHEYHBIC
COTPOTUBIEHUS (TepMHUHATOPBI). KakIplii KOMIBIOTEp MOJKIIOYAeTCS K KOAKCHAIBHOMY
kabemo ¢ momoimnpio T-pazbema (T - konHekTop). [laHHBIE OT MEpearOlIEro y3Jia CETH
MepeIaloTCs 10 HIMHE B 00€ CTOPOHBI, OTPAXKAsICh OT OKOHEYHBIX TEPMHUHATOPOB. TepMUHATOPHI
MPEJOTBPALIAIOT OTPAKEHUE CHTHAJIOB, T.€. MCIOJB3YIOTCS JJIS TAIleHUs] CHTHAJIOB, KOTOPHIE
JIOCTUTAIOT KOHIIOB KaHasa Mepeiayu TaHHBIX.
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Pucynok 1 — [lluanas Tononorus

Takum oOpa3om, nH(MOPMAINUS MMOCTYMAET HA BCE Y3JIbI, HO MPUHUMAETCS TOJIBKO TEM
y3JI0M, KOTOpPOMY OHa NpeqHa3zHayaeTca. B Tomoioruu jorumyeckas IMIMHA cpela Iepeaayvu
JAHHBIX MCIOJIB3YIOTCS COBMECTHO M oJaHOBpeMmeHHO BcemH IIK cern, a curnamer ot IIK
pacipoCTpaHSIIOTCS OJHOBPEMEHHO BO BCE HANPABIIEHUS IO cpele nepenayu. Tak kak mnepenaya
CUTHAJIOB B TOMOJOTUU (uU3NUecKass IIUHA SIBISAETCS UIMPOKOBEIIATEILHOM, T.€. CHTHAJIBI
pacipoCTPaHSIOTCS OJHOBPEMEHHO BO BCE HAMpaBICHHs, TO JIOTMYECKas TOIMOJIOTHS JaHHOM
JIOKAJIBHOM CETH SIBJISIETCS TOTHYECKON TUHOM.

JlaHHast TOTIONOTHSI IPUMEHSIETCS B JIOKAJIBHBIX CEeTIX ¢ apxuTekTypoil Ethernet (kiacchbr
10Base-5 u 10Base-2 1t TOJICTOTO M TOHKOT'O KOAKCHAIBHOTO KaOeJsi COOTBETCTBEHHO).

[TpeumyriecTBa ceTeil MMHHOM TOTOIOTHH:

e OTKa3 OJIHOTO U3 Y3JIOB HE BIIUSET HA PabOTy CETH B IICJIOM;

* CeTh JIETKO HaCTpauBaTh U KOH(UTYPUPOBATH;

* CETh YCTOMYMBA K HEUCIIPABHOCTSM OT/IEIBHBIX Y3JIOB.

HenocraTtku ceteil IIMHHON TOMOJIOTHU:

¢ pa3pbIB Kalessl MOXKET MOBJIMTH Ha paboTy BCell ceTu;

e OrpaHHYEHHAas JJIMHA Kabels U KOJIMYECTBO paboumX CTaHIIUM;

e TPYJIHO ONPEICIUTE ACPEKTHI COCTUHEHUH.

TomnoJsiorus Tuna “spezga”

B cern, nmoctpoenHoit mo tomosioruu THma ‘“3Be3ga”’  (Pucynok 2) kaxmas pabouas
CTaHIUS TIOJICOSAUHSACTCS KabeneM (BUTOM TMMapoil) K KOHIEHTparopy wimm xa0y (hub).
Konuentpatop oOecrneunBaer mnapamuiensHoe coeanHenne I[IK u, Takum oOpasom, Bce
KOMIIBIOTEPHI, OJKIIOYEHHBIE K CETH, MOTYT OOIIATHCS APYT C IPYTOM.
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PI/ICYHOK 2-— PanuanbHast TONOJIOTHS THIIA «3BE371a)

JlaHHbIe OT MEepearoeil CTaHIIMK CETH MepelaloTcs yepe3 Xad Mo BCeM JIMHUSAM CBSI3U
BceM IIK. Muadopmanus mocTymnaetT Ha Bce pabouyue CTAHIIMU, HO MPUHUMACTCS TOJBKO TEMH
CTAaHIMSIMU, KOTOPBIM OHa IpeAHa3HayaeTcs. Tak Kak mepedadya CUTHAJIOB B TOMOJOTHUHU
dbusnyeckas 3Be3a SBISICTCS MUPOKOBEIATeIbHOM, T.e. curHaimbl oT [1K pacmpoctpanstorcs
OJIHOBPEMEHHO BO BCE€ HAIpPaBJIECHUS, TO JIOTMYECKas TOMOJIOTHMS JAHHOW JIOKAJIbHOM CeTH
SIBJISIETCSI JIOTUYECKOM IIIMHOM.

JlanHas ToOmoJIOTHSI TPHUMEHSETCS B JIOKaJbHBIX ceTsAX ¢ apxurekrypoi 10Base-T
Ethernet.

[Ipeumy1iecTBa ceTeil TOMOJIOrMH 3BE3/a:

e JIETKO NOAKIIOYNTH HOBEIHM 11K

*  HMeEeTCs BO3MOKHOCTh LEHTPAIIM30BAHHOTO YIPABIICHHUS;

e CeTh ycToWuMBa K HeucnpaBHOCTSAM oTaeiabHbIX I[IK m K paspsiBam coenvHeHMs
otnensHbIX T1K.

Henocrarku cereit Tonosioruu 3Be31a:

e OTka3 xaba BruseT Ha paboOTy Bcel ceTH;

e OoJBIION pacxoa kabes.

Tomosorus “koabuo”

B ceru ¢ Tomosioruel KOJIbIIO BCE Y3JIbl COCIMHEHBI KAHAJIAMHU CBSI3M B HEPA3PBIBHOE
KOJIBIIO (HEoO0sS3aTebHO OKPYKHOCTB), IO KOTOpOMY Mepenarorcs naHuble. Beixoa oanoro MK
coeaunsercs co Bxoaom apyroro [1K. HauaB nBuxeHne u3 0qHON TOYKH, TaHHBIE, B KOHEYHOM
cyeTe, MOMAJAlT HAa €ro Havayuo. JlaHHble B KOJIbLIE BCErJa JIBHJKYTCS B OJHOM M TOM K€
HarpaBieHuu. [IpuHumMaromnias paboyasi CTaHIUS PACIIO3HAET U MOJYYaeT TOJIBKO aIpeCOBAHHOE
eil coobmenue. B cetu ¢ Tomomorueit Tuma (U3NYECKOE KOJIBLIO MCIIOJIB3YETCS MapKepHBIN
JIOCTYT, KOTOPBIM MPEIOCTABIAET CTAHIIMU MPABO HA MCIOJIb30BAHUE KOJIbIIA B OMPEAECICHHOM
nopsike. Jlornueckasi TOMoOJIOTMs JaHHOM CETH - JJIOTUYECKOE KOJIbLO. /[[aHHYI0 ceTh O4YEHb JIETKO
CO3/1aBaTh U HACTPAUBATb.

K OoCHOBHOMY HEJOCTaTKy CETE€l TOMOJIOTMHM KOJBbLO SBISIETCS TO, YTO MOBPEXKICHUE
JIMHUU CBSI3U B 0IHOM MecTe uiu otka3s [IK npuBoaut k HepaboToCcrocoOHOCTH BCE CETH.

Kak mpaBwio, B YMCTOM BHJI€ TOMOJIOTHA “‘KOJIBIIO” HE MPUMEHSAETCS H3-3a CBOEH
HEHQIEKHOCTH, TOITOMY HAa TPAKTUKE MPUMEHSIOTCS Pa3IMYHbIe MOAH(DHUKAINH KOJBIIEBOM
TOIOJIOTHUH.
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Pucynok 3 — Tononorus “koJib1io”

KoHnTpoJibHBIE BONIPOCHI:

1. Tunel TONOJIOTMU CETEH, CXEMbI, MPUHIIUN JEHCTBUS.

2. CpaBHUTENIbHBIE XapaKTEPUCTUKU OA30BBIX TOMOJIOTHIMA

3. IlpeumymiecTBa U HeAOCTATKH TexXHOMOTHH Tomojorus Ethernet



IIpakTHyeckoe 3ansaTHe 3
JIBC Ha ocHoBe TexHosoruii Token Ring

I.[e.m;: O3HAKOMUTL CTYACHTOB C COBPCMCHHLIMH TOIIOJOTUAMHU IIOCTPOCHUA CCTCI;'I,
CPaBHUTCJIIbHBIMH XapPaKTCPUCTUKAMU TOHOJIOFI/II;'I, OMpEACIATL B KaKUX CCTAX, 3(1)(1)GKTI/IBHGG
HUCIIOJIb30BaTh TY WJIM MHYIO TOIIOJIOT'HIO.

B apxutektype Token Ring mapkep nepena€res oT y3na K y3i1y IO JJOTHYECKOMY KOJIIBILY,
CO3/IaHHOMY LIEHTPAJbHBIM KOHLIEHTpaTtopoM. Takas mapkepHas nepegada OCYLIECTBIISIETCS B
(UKCUPOBAaHHOM HamNpaBlieHWH (HAMpaBieHHE [BIKEHUS MapkKepa U TMaKeTOB JaHHBIX
MIPEICTABJICHO HAa PUCYHKE CTpeJIKaMu cuHero 1peta). CtaHius, o01aaaronias MapKepoM, MOXKET
OTIIPaBUThH JIaHHBIE IPYrON CTaHIIUH.

Jns mepenayu JaHHBIX paboyue CTaHIMK JOJDKHBI CHavajia J0XKJIaTbCs MPUXO0/a
cBoOOHOrO Mapkepa. B mMapkepe coaepkuTcs aJpec CTaHILMHU, MOCHaBIIEH 3TOT Mapkep, a
TAaKXe aJpec TOW CTAHIMHU, KOTOPOW OH mpeaHasHavyaeTcd. [locine 3Toro ornpaBuTenp nepenaet
MapKep cJeAyIoulei B CeTH CTaHIIUU IS TOT0, YTOOBI U Ta MOTJIa OTIIPAaBUTh CBOU JaHHBIE.

OnuH U3 y370B ceTu (0OBIYHO JUISl 3TOTO MCTONB3yeTcs (aiii-cepBep) co3aaéT Mapkep,
KOTOPBI OTMpaBisieTcss B KOJBIO CEeTH. Takoil y3en BBICTYNAeT B KauecTBE AaKTUBHOTO
MOHUTOpPA, KOTOPBIN CJIEIUT 3a TeM, YTOOBI MapKep He ObUT YTEPSIH WK pa3pyIlIeH.

[Tpeumymiectra cereit Tononoruu Token Ring:

e TOmoOJIOTHsI 00ECIIeYnBaeT PaBHBIN JOCTYII KO BCEM pabOUNM CTAHIIHUSM;

e BBICOKash HAJEKHOCTb, TaK KaK CETh YCTOMUYMBAa K HEUCIPABHOCTSIM OTIENIbHBIX
CTaHIMH U K pa3pbiBaM COCIMHEHUS OTJEIbHBIX CTAHIUH.

Henocratku cereit Tononoruu Token Ring: 6ombioit pacxon kaGenst U COOTBETCTBEHHO
JOPOroCTOsINIasl Pa3BOAKA JIMHUMN CBA3U.

Tomnonorus Token Ring ocHoBana Ha Tononoruu "(hu3nueckoe KOIbIO ¢ MOAKIIOUEHUEM
tuna 3Be3na" (PucyHok 4). B nanHON Tomosjoruu Bce pabouMe CTaHIMM MOIKIIOYAIOTCS K
neHTpaibHOMy KoHIeHTpatopy (Token Ring) kak B Tomosoruu (Qusudeckas 3Be3fa.
IleHTpanbHBI KOHUEHTPATOpP - 3TO HHTEUIEKTyalbHOE YCTPOWCTBO, KOTOPOE C IOMOILBIO
MepeMbIYeK 00eCTIeUynBaET IMOCIIE0BATEIbHOE COCTUHEHHE BBIXOA OJHOM CTAaHIUU C BXOJOM
JIPYroi CTaHIIUU.

Jpyrumu ciioBaMu ¢ IOMOIIbIO KOHIIEHTPATOpa Ka)/aas CTAHIIUS COEIUHSETCS TOJNBKO C
JNBYMSI JIPyTMUMH CTAHIUSAMHU (MIPEABIAYIIeH W Tocienyromei craHuusmu). Takum oOpazom,
pabourie CTaHIIMM CBS3aHBI METJeH Kaldens, Mo KOTOPOW MaKeThl JAHHBIX MEPeqaloTcsi OT OJHON
CTaHIIMU K JIPYrodl W KaKJaash CTaHIMs PETPAHCIUPYET 3THU TOCIaHHBbIE MakeThl. B kaxmoit
paboueil cTaHIIMM UMeeTcs UIsl 3TOT0 MpUEeMO-TIepe/aoliee yCTPOUCTBO, KOTOPOE MO3BOJISET
YIOPaBJIATh MPOXOXKACHHUEM IaHHBIX B ceTh. DU3MYEeCKHM Takasi CeThb MOCTPOEHA M0 THUITY
TOIMOJIOTHH ‘“3Be3ma’.

KonuenTparop co3naér nepBuuHoe (OCHOBHOE) U pe3epBHOE Koublia. Eciii B OCHOBHOM
KOJIbIIE TPOU30MAET OOpBIB, TO €r0 MOKHO OOOMTH, BOCIOJIB30BABIINCH PE3EPBHBIM KOJBIIOM,
TaK KaK HCIOJB3YEeTCS] YeTHIPEXKIIbHBIN KaOenb. OTKa3 CTaHIMU WU OOpBIB JIMHHH CBS3H
paboueil cTaHIMM HE BJeYeT 3a COOOM OTKa3 CeTH Kak B TOIMOJIOTUU KOJIBLIO, MOTOMY YTO
KOHIIEHTPATOP OTKJIIOYAET HEUCIPABHYIO CTAHIIMIO M 3aMKHET KOJIBIIO TIepeIaun JaHHBIX.
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Pucynok 4 — Tononorust Token Ring

KonTposibHbIE BOIPOCHI:

4. Tunsl TONOJOTUH CETEU, CXEMBbI, IPUHLUIT JE€HCTBHUS.

5. CpaBHUTENBHBIC XapAKTEPUCTHUKN 0A30BBIX TOMOJIOTHI

6. OOBsICHUTE pa3HUILY, MEXKAY TOMOJIOTHAMH “KOJIBIO™

7. IlpeumyriecTBa U HEAOCTATKU TeXHOIOTUU Tomojorus Token Ring

IIpakTuyeckoe 3ansaTue 4
JIBC Ha ocHoBe TexnoJsiornii FDDI

He.]'[b: O3HAKOMUTH CTYACHTOB C COBPCMCHHBIMH TOIIOJIOTUAMHA IMOCTPOCHUA CeTeﬁ,
CPaBHUTCIIBHBIMH XapPaKTCPUCTUKAMU TOHOJ’IOFI/II\/'I, OIpEACIIATE B KaKUX CCTAX, S(i)q)eKTI/IBHCG
HCIIOJIb30BAaTh Ty WJIHW UHYIO TOIIOJIOTHUIO.

Texuosorus FDDI npenHasHaueHa He U1 HENOCPEACTBEHHOIO  COCIMHEHUS
KOMIIBIOTEPOB, a [JIs IOCTPOEHUS BBICOKOCKOPOCTHBIX MArMCTPAJIbHBIX KaHAJIOB CBSI3U
(backbone), 00beIMHSAIOMINX HECKOJIBKO CETMEHTOB JIOKalIbHOM cetu. Ilpocreiiium npumepom
TaKOW MarucTpaiu SIBISIOTCS JBA CEPBEPA, COCIMHEHHBIE BBICOKOCKOPOCTHBIM KaHAJIOM CBSI3H,
CO3JIaHHBIM Ha 0a3e JBYX ceTeBbIX KapT U kabens. Tak xe, kak u TexHonorus 100Base-T, FDDI
obecrieunBaeT CKOpOCTh nepenayn gaHHeix 100 Mowut/c.

Texnonorus FDDI (Fiber Distributed Data Interface) — onToBonOKOHHBINM HHTEpdEiic
pacIpeneNeHHbIX JaHHBIX - 3TO IEpBas TEXHOJIOTUS JIOKAJIBHBIX CETEH, B KOTOPOH cpenou
nepenavyu JaHHBIX SBISETCS BOJIOKOHHO-onTudeckuii kabenb. Texunomorus FDDI nosBunacey B
cepeaune 80-X roios..

Texnonorus FDDI Bo MHOTOM OocHOBBIBaeTcs Ha TexHosioruu Token Ring, moanepxuBast
METOJ IOCTYIIA C Iepeaaden MapKepa.

Cerp FDDI wucnonb3yeT TOMOJOTHIO JBOMHOTO (pu3MYecKoro Koibla (ABYX
OIITOBOJIOKOHHBIX KOJIEI[), KOTOpble 00pa3yroT OCHOBHOW M PE3E€pBHBII MyTh Hepefaun JaHHbBIX
MEXAy Yy3i1amMu ceTd. Hanuuume 1BYyX KONEel[ — 3TO OCHOBHOM CHOCOO TOBBIIICHUS
oTkazoyctorunBoctd B cetu FDDI, m y3mbl, KOTOpBIE XOTAT BOCIOJIB30BAaThCA ITUM
MOBBILICHHBIM OTEHIIUATIOM HA/I€KHOCTH, JOJKHBI ObITh MOAKIIOUEHBI K 000UM KOJIbIIAM.

Ilepenaronuecs CUTHaJIbI ABMXKYTCSA IO KOJbLAM B IMPOTHUBOIMOJOKHBIX HAMPABICHUAX.
OnHo W3 KOJel Ha3blBaeTCsl NEPBUYHBIM, a Jpyroe - BTOpUYHBIM. lIpu KoppekTHOM
(YHKIIMOHUPOBAHUU CETH TEPBUYHOE KOJBIO WCIONIB3YeTCS Ui TMepefavyd JaHHBIX, a
BTOPHUYHOE BBICTYIIAET B POJIM 3aIIaCHOTIO.

B cetu FDDI kaxnoe cereBoe ycTpoicTBO (y3e1 ceTu) urpaet poib nosropureis. FDDI
MOJJICP)KUBACT YETHIPE BHJIA Y3JIOB: CTAaHIUS C NBOMHBIM moakiaroueHueM (DAS - dual-attached
stations), craHuus C OAMHAapHBIM mnoakiaroueHueM (SAS - single-attached stations),



KOHIIeHTpaTop ¢ aBoitHbpIM nmoakimoueHueM (DAC - dual-attached concentrator) u KOHIIEHTpaTOP
¢ omuHapHeiM mnoakmroueHueM (SAC-single-attached concentrator). DAS u DAC Bcerna
MOAKITIOYAOTCA K 000uM KobIiaMm, a SAS u SAC - TOJIBKO K IEPBUYHOMY KOJIBILY.

Ecin B kakol-muOO TOUKE CeTH BO3HHKAET pa3phlB Kabens Wi Apyras IMOJIOMKa,
JieNaronas HeBO3MOXHOW Tiepeady JaHHBIX MEKIY COCCTHHUMH y3JIaMH CETH, TO YCTPOMCTBa
DAS u DAC BoccraHaBimuBarOT pabOTOCIOCOOHOCTh CETH, NMEPEHAIpaBlisAs CUTHAT B 00XO0J
HEpabOTOCIIOCOOHOTO CETMEHTA C MCII0JIb30BAaHUEM BTOPUYHOTO KOJIbIIA.

FDDI ucnons3yer Mapkep AOCTyNa B KauyecTBE MPOTOKOJA KOHTPOJS JOCTyMHa K cpeie
nepeiayy U ONTHYECKUN KaOellb B KAUeCTBE CPEeJIbl MepeIadm.

B HOpManbHOM pexxume paboThl CETH JaHHBIE MPOXOAST Yepe3 BCe Y3IIbl U BCE YUACTKH
Kabenst Tonmpko mepBU4HOro (Primary) KombIla, 3TOT peXuM Ha3zBaH pexxumoM Thru -
«CKBO3HBIM», WM «TpPaH3UTHBIM». BropuuHoe komnbuno (Secondary) B 3TOM pexuMe He
UCTIOJTB3YETCS.

B cnyuae kakoro-nubo BHIa OTKa3a, KOTJa YacTh MNEPBUYHOTO KOJIbIA HE MOXKET
neperaBaTh JaHHbIE (Hampumep, OOpbIB Kalens WIM OTKa3 Yy3jia), HNEPBHUYHOE KOJIBIO
00BEIMHACTCS C BTOPUYHBIM, BHOBb 00pasys eanHoe Koublio (Puc. 5). 3ToT pesxkxum paboThl ceTH
HaszpIBaeTcst Wrap, TO €CTh, «CBEPTBHIBAHME» WU «CBOpauuWBaHue» Kkojer. Omeparus
CBEPTHIBAHUSI MPOM3BOAMUTCA CPEICTBAMU KOHIICHTPATOPOB W/WiM ceTeBbIX aaantepoB FDDI.
JlJiss yrpoIeHusl 3TOM TpOIEeAyphl, JaHHBIC 1O TEPBHUYHOMY KOJBIy, BCETNa MEPEHIAl0TCS B
OJTHOM HalpaBJICHWH (Ha AWarpaMMax »5TO HalpaBlIeHHE HU300pakaeTcs MPOTUB YaCOBOM
CTpPEJIKH), a 110 BTOPUYHOMY — B oOpaTHOM (M300pakaercs 1o yacoBoil crpenke). [loaTomy npu
o0Opa3oBaHMM OOIIETO KOJbIA M3 JIBYX KOJIEIl MepeJaTYUKH CTAHIUI MO-TpexHEMY OCTalTCs
MOJIKJIFOUYEHHBIMUA K TIPUEMHUKAM COCEIHHMX CTaHIIMH, YTO IMO3BOJISICT MPABHILHO TIEpeIaBaTh
Y IPUHUMATh UHPOPMAIUIO COCETHUMH CTAHIUSMHU.

Pucynok 5 - UBC ¢ 1ByMsl HMKIMYECKUMHU KOJIbIIAMH B aBAPUHHOM PEXKUME

Cers FDDI MoOXeT MOJHOCTBIO BOCCTAHABIIMBATH CBOIO PAOOTOCIIOCOOHOCTH B Cllydae
€IMHUYHBIX OTKa30B €€ JJEMEHTOB. |IpuM MHOKECTBEHHBIX OTKa3ax CE€Th paclajaeTcs Ha
HECKOJIBKO HE CBSI3aHHBIX CETEil.

Konena B cersix FDDI paccmaTtpuBaroTcs kak oOmias paszernseMas cpeia Iepeaadd
JAHHBIX, IO3TOMY JIJISl HEE OINPEIeTICH CIeIHATbHBIA METO/I IOCTyIa. ITOT METOJI OYCHb OJM30K
kK mertony pnoctryma cered Token Ring W Takke Ha3bIBAe€TCS METOJOM MapKepHOro (WiH
TOKEHHOT0) KOJbIla — token ring.

OT1nnuusg MeTo/a IOCTyIa 3aKJII0YaloTCsl B TOM, YTO BpeMs yAEp)KaHUsS MapKepa B CETH
FDDI He sBnsieTcss NMOCTOSHHOM BEJIMYMHOM. DTO BpPEMs 3aBUCUT OT 3arpy3KH KOJIbLIa - IPH
HEOOJIBIIION 3arpy3ke OHO YBEIIMYMBACTCS, a MPHU OOJIBIINX IMEpPErpy3kax MOXKET yMEHBIIATHCS
0 HyJd. DOTH W3MEHEHHS B METOJAC JOCTyIa KAacaloTCs TOJIBKO aCHHXPOHHOTO Tpaduka,
KOTOPBIH HE KPUTHYCH K HEOOJBIINM 3aepKKaM Tepeaaun KaapoB. s cuHxpoHHOTO Tpaduka
BpeMsl yIepKaHUsl MapKepa MOo-MIPEeKHEMY OCTaeTCs (PUKCHPOBAHHOW BETMUMHOM.

Texnonorus FDDI B HacTos1Iee BpeMst MOCpKUBACT TUITA KaOee:

— BOJIOKOHHO-OIITUYECKUI KaOeb;

— HEedKpaHUpOBaHHAs BUTas mapa kareropuu S. [lociennuili ctaHgapT MOSIBUJICA TO3KE
onrtuyeckoro u Hocut HazBanue TP-PMD (Physical Media Dependent).
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OnTOBOJIOKOHHAST TEXHOJIOTHS 00ecreunBacT HEOOXOIMMBIE CpeACTBA IS Mepeadn
JAHHBIX OT OJJHOM CTAHLIMM K APYTOU MO ONTUYECKOMY BOJIOKHY U OIPEAEIISACT:

* MCTIOJIH30BAHME B KAYECTBE OCHOBHOM (PM3UUECKOM Cpellbl MHOTOMOIOBOTO BOJIOKOHHO-
OIITHYECKOT0 Kabemsa 62,5/125 MxmM;

* TpeOOBaHUS K MOIIIHOCTH ONTHYECKUX CUTHAJIOB M MaKCUMAJIbHOMY 3aTyXaHUIO MEXKIY
y31amMu cetd. /IS CTaHIapTHOrO MHOTOMOJIOBOTO Kalenst 3TH TpeOOBaHHsI TMPUBOAAT K
NpeJeTbHOMY PAaCcCTOSHUIO MEXIY y3JaMH B 2 KM, a JJISi OJHOMOJIOBOTO KaOelss paccTOsHUe
yBenuuuBaetcs 10 10—40 kM B 3aBUCUMOCTH OT KauecTBa Kales;

* TpeOOBaHUsI K ONTHYCCKUM OOXOITHBIM mepekirodarensm (optical bypass switches) u
ONTHYECKUM IIPUEMOIEepeIaTUNKaAM;

* napameTpsl ontudyeckux pazbemoB MIC (Media Interface Connector), ux MapKupOBKY;

* CNOJIB30BaHUE JJIs IEPEAAUN CBETA C JJIMHOW BOJIHBI B 1,3 HM;

MakcumanpHass obmas jmHa kosbila FDDI  cocraBmser 100 kuiiomeTpos,
MaKCUMAaJILHOE YHCJIO CTAHIMI C IBOMHBIM NOIKIIOUEHHEM B KOJIbIE - S00.

Texnonorusa FDDI pa3paOateiBaniack /Ui IPUMEHEHNS B OTBETCTBEHHBIX YUacTKaX ceTei
- Ha MarucTpaJibHBIX COEIWHEHMSX MEXJy KPYIHBIMU CETSMHU, HANPUMEp CETAMM 3[aHUH, a
TaKKe JUIsl MOJKIIOYEHHUS] K CETH BBICOKOIIPOM3BOJMUTENBHBIX cepBepoB. lloaTOMy TIiiaBHBIE
TpeOoBaHMs, Y pa3pad0TUYNKOB ObUTH (JOCTOMHCTBA):

- obecrieueHne BbICOKOM CKOPOCTU Nepejaul JaHHbIX,

- OTKa30yCTOMYMBOCTh Ha YPOBHE MTPOTOKOJA;

- OOJIBIIIME PACCTOSIHUSI MEXAY y3JdaMH CETH M OOJbIIOE KOJIMYECTBO IOJKIIOUYEHHBIX
CTaHIIUN.

Bce st nenu Obimm pocturHythl. B pesynbrate TexHosmoruss FDDI nomyunnachk
KaueCTBEHHOW, HO BeChMa JI0poroi (Hemoctatok). [laxke mosiBineHue 6osee JemeBoro BapuaHTa
JUI BUTOM Mapbl, HE HAMHOI'O CHU3WJIO CTOMMOCTbH IOJKIIIOUEHUs ofHoro ysna k cetu FDDI.
[ToaTomMy mpakTHKa Mokazana, YTO OCHOBHOM oOyacTeio nmpuMeHeHus TexHojoruu FDDI cranu
MarucTpajlyd CeTei, COCTOSALIMX W3 HECKOJbKUX 3JaHUH, a TaKKe CEeTH Maciitada KpyIHOTro
ropoja, To ecthb kitacca MAN.

Texunonorua FDDI umeer cneayromuye npenMyIiecTna.

Tomonorus ABOMHOTO (PHU3UYECKOTO KOJIblIa OOECHeunBaeT HaJEKHOCTh Iepeaayn
JaHHBIX IyTeM COXpaHEHHs PabOTOCIIOCOOHOCTH CETH B ciiyyae oOpwiBa Kabens. B cranmapr
FDDI 3amokeHpl (QYyHKIIMA YNOpPaBICHUS CEThIO. B JIOMONHEHHWE K TEepPeYHrCICHHBIM
npeumymiectBam cymectByer crnenudukamms (CDDI - Copper Distributed Data Interface) Ha
noctpoeHue cetu no TtexHonorun FDDI ¢ wucnons3oBaHueM MeAHOW BHUTOM Mapel. JTa
cienuUKaIys MO3BOJISET CHU3UTh CTOMMOCTH Pa3BEPTHIBAHUS CETH 3a CUET HCIOIb30BAHUS
MEHEEe JIOPOroro MeJAHOro Kabesst BMECTO ONTHYECKOTO.

OcHoBHbIM HenoctatkoM FDDI sBnsercs nena noctpoeHusi cetu. CereBble KapThl U
ontuyeckuit kadenp st FDDI 061agaroT cyiecTBeHHO 00JbIIel CTOMMOCTBIO, YeM TSl IPYTHX
TEXHOJIOTHH, 00ECIeUnBaIONINX TaKyl0 kK€ CKOPOCTb Inepenadn JaHHbIX. Crenuduka MOHTaxa
ONTUYECKOTO Kabens TpeOyeT IOMOJHUTENBHON MOATOTOBKU CIIEIHATNCTOB, BBITOIHSIIONINX
paboty ¢ xabemem. HecmoTpst Ha TO, uto cereBbie kapThl CDDI nemesne FDDI, Tem He MeHee
OHH SIBIISIFOTCS OoJiee ToporumMu, yeM ceteBbie kKapTol 100Base-T.

KonTposabHbIE BONPOCHI:
1. Turbl TOMOJIOTUY CeTe, CXeMbI, TPUHIUT ACHCTBUSI.
2. CpaBHUTENBHBIC XapaKTEPUCTUKHA 0A30BBIX TOIOJIOTHI
3. Xapakrepuctuku Texnomnoruu FDD.
4. ITpeumymiectBa U HegocTaTKH TexHoJoruu FDDI
5. Cxema UBC ¢ n1ByMs HUKJIMYECKUMU KOJIbIIAMU
6. ®yukiuu Texnonorun FDDI



IIpakTHyeckoe 3ansiTHe S
Texnosornu nepenayu nHgopMannu B KOMnbOTEpHbIX ceTsax Fast Ethernet.

Henb: naTh CTYACHTY OCHOBHBIE CBEICHHS O CYILIECTBYIOIIMX TEXHOJIOTUAX IEepenadu
MH(POPMAILIUN B KOMITBIOTEPHBIX CETSX.

TeopeTnyeckas 4acThb:

Cy1iecTBYIOT cleayIolie TEXHOIOTUH nepeayl HHPOPMaIlMU B KOMITBIOTEPHBIX CETSX:
Fast Ethernet, IEEE 1394/USB, Fiber Channel, FDDI, X.25, Frame Relay, ATM, ISDN, ADSL,
SONET. Ilepssie yeTbipe TexHonoruu nepeaun gaHubix: Fast Ethernet, IEEE 1394/ USB, Fiber
Channel u FDDI oTHOCAT K TEXHOJOTHSM JIOKATBHBIX ceTei. OcTaBIIMECsS CO31aBAUChH JUIS
rI00ambHBIX KaHAJOB CBSI3U. PaccMOTpUM HEKOTOpblE U3 PaCHpOCTPaHEHHBIX TEXHOJIOTHIA
nepenaun qaHHBIX - Fast Ethernet, Fiber Channel, FDDI, ISDN.

Fast Ethernet wi «100Base-T» - 3T0 BBICOKOCKOPOCTHasi TEXHOJOTHS Iepeaadu
JAHHBIX B JIOKAJIBbHBIX ceTsX. [IpaBuia nepenaun TaHHBIX C UCIIOJIB30BAHUEM ATOM TEXHOJOTUH
onpenenstorcs crangaproM [EEE 802.3u. DToT cTaHmapT ommchIBaeT MpaBmia pPaOOTHI
MPOTOKOJIOB BTOpOoro ypoBHs wmojenun OSI (kaHanbHBIM ypOBEHb) M MPEIOCTABISIET
BO3MOXKHOCTb Mepeauu JaHHBIX co ckopocThio 100 MouT/c.

Texnonornss 100Base-T - 3T0 BBICOKOCKOPOCTHAsl TEXHOJIOTUS NEpeNadyd JaHHBIX B
JOKaNbHBIX ceTsX. [lpaBuna mepemayn JaHHBIX C HUCIHOJIB30BAHUEM O3TOH TEXHOJIOTHH
onpexnensitorcss cragaprom IEEE 802.3u. OrtoT cranmapT omnuceiBaeT mpaBuiia padOTHI
MPOTOKONIOB  BTOporo ypoBHS wmogenu OSI (kaHaidbHBIH YpOBEHb) U MPEAOCTABIISIET
BO3MOXKHOCTb NE€peauu JaHHBIX cO cKkopocThio 100 Mout/c.

Texnosoruss 100Base-T wucnoandyer merom CSMA/CD B KayecTBe MPOTOKOJIA
KOHTpoJia JocTyna K cpene nepeaaun. 100Base-T Oasupyercss Ha  BO3MOXKHOCTAX
MacitabupoBanusi, obecreunBaemMbix MeTooM CSMA/CD. MacimrabupoBanue noapazyMeBaeT
BO3MO>XHOCTb IIPOCTOTO YBEJIWYEHHS WJIM YMEHBIIECHUS Ppa3MEpPOB CETH 0€3 3HAYMTEIBHOTO
CHIDKEHHUSI €€ MPOU3BOJUTEIBHOCTH, HAJIeKHOCTH U ympaBisiemocTu. Texnonorus 100Base-T
ucnomne3yeT kadbenb UTPS (HeakpaHupoBaHHas BUTas napa S5-il KATEropum).

Texnonorus 100Base-T umeet cnemyrone 0COOEHHOCTH.

1. B cBA3M Cc NpuMEHEHHEM OJMHAKOBOIO IPOTOKOJIAa KOHTPOJIS JOCTyNa K Cpeie
nepenaun - CSMA/CD certn, wucnons3ytomue TexHonoruto 10Base-T Ethernet, nerko
nepeBoJsTCsS Ha Oosee BBICOKOCKOpocTHYIO TexHosnoruto 100Base-T. Iloatomy wHOTHE
MIPOU3BOJUTENN BBIMYCKAIOT CETEeBbIE KapThl, MOJICPKUBAIOLINE 00€ TEXHOJIOTUU Iepenayu
nanneix: 10Base-T Ethernet m 100Base-T. Takue cereBble KapThl HMEIOT BCTPOCHHBIE
BO3MOXXHOCTH aBTOMAaTHUYECKOTO OIpe/eJeHUs] CKOPOCTH TMepeAayd JaHHBIX B CETH W
aBTOMATUYECKOM HACTPOMKM HAa COOTBETCTBYIOIIMU pexuM padoThl. Ilockonbky TexHomoruu
10Base-T Ethernet u 100Base-T MoryT JIerKo COCYyIIECTBOBATh B OJHOM CETH, aIMUHUCTPATOPBI
MI0JIy4at0T OYEHb BBICOKYIO CTENEHb T'MOKOCTH IO NEepeBOAY CTaHUMM ¢ TexHosoruu 10Base-
TEthernet na 100Base-T.

2. Kabens UTP5 u cereBbie kapthl 100Base-T B HacTosiiiee BpeMsi BBIITYCKalOTCS
OTPOMHBIM KOJIMYECTBOM MPOU3BOAUTENCH.

Henocratkam ucrionb3oBanus TexHomoruu 100Base-T sBISIOTCS CyIIECTBEHO OOJBIIHE
OTpaHUYECHHS] Ha JUIMHY KaOelbHbIX cerMeHToB, yeM B TexHosoruu 10Base-T Ethernet. Ilo
cpaBHeHHI0 ¢ TexHonorued 10Base-T Ethernet, mno3Bossomell OpraHu3oBBIBaTh CETH
MakcUMallbHOTO auamerpa pasmepoMm 500 M, Texnosnorus 100Base-T orpanuuuBaeT 3TOT
muamerp 205 M. i CymiecTBYIONMMX CETEW, MPEBBIMIAOIIMX 3TOT JIMMHUT, MOTpeOyeTcs
YCTaHOBKA JTOTIOJTHUTEIBHBIX MapIIPyTH3aTOPOB.

[TepcniekTrBHOCTH McTONb30BaHuUs TexHoJoruu 10Base-T 3akmiouaercs B TOM, 4YTO HOBas
texnonorusi Gigabit Ethernet (taxke wusBectHas kak 1000Base-T wmu IEEE 802.37)
pa3pabaTbIBaeTCsl C y4€TOM BO3MOXKHOCTH HMCIIOJIB30BAHUS CYIIECTBYIOMINX KaOGIBbHBIX CHCTEM
Ha 6a3e UTPS. Ilpu 5Toil TeXHOIOTUU CKOPOCTh Mepefaud JaHHBIX B CETH YBEIMUMBACTCS [0
1000 M6wurt/c, uTo B AecATh pa3 ObICTpee nepeaauun JaHHbIX Mo TexHomoruu 100Base-T.



KoHTpo/ibHBIE BONIPOCHI:
1.KpaTkas xapakTepucTuka TeXHOIOruu nepenadn nHdopmanuu Ethernet?
2.Ilpeumy1iiecTBa U HEJOCTATKU JAHHON TEXHOJOTHUU.

IIpakTH4eckoe 3aHsATHE 6
TexHosiornu nepexayu nupopmanuu B KoMnboTepHbIx ceTax Fiber Channel

Henb: naTh CTYAECHTY OCHOBHBIE CBEICHHS O CYILIECTBYIOIIMX TEXHOJIOTUAX IEepenadu
MHPOPMALIUN B KOMITBIOTEPHBIX CETSX.

TeopeTnyeckas 4acThb:

TexHOIOTUM TOCTPOEHHUSI CETH CBOAATCA K TOMY, 4YTOOBI CBsi3aTh MeXay co0oit
y/IaJeHHBIE YCTPONCTBA IEKTPHUUECKH U HH()OPMAIIIOHHO, TO €CTh, CO3/IaTh (PH3HUECKYIO CPEIy
nepeaaun (kadenb, 6ecpoBOAHAS CBSI3b) U 00ECIIEYUTh OOIIUI MPOTOKOJ Mepeaavyn JaHHBIX 110
CeTH.

OnHoM U3 OTHOCUTENFHO HOBBIX TEXHOJIOTHI nepenayn nanHbIx sisercs Fiber Channel.

Texnonorusa Fiber Channel ocHoBbIBaeTCS Ha NMPUMEHEHUM ONTUYECKOTO BOJIOKHA B
KauecTBe Cpelpl mepefaud OaHHBIX. Hawbosiee yacTo BcTpedaromuMcs MPUMEHEHHEM 3TOM
TEXHOJIOTUH B HACTOSIIEE BPeMs SIBISIFOTCS BBICOKOCKOPOCTHBIE CETEBBIE YCTPONCTBA XpaHEHUS
naHHbIX (SAN - Storage Area Networks). Takue yctpoiicTBa UCHOIB3YIOTCS ISl TOCTPOCHUS
BBICOKOITPOM3BOIUTENIBHBIX KJIAacTepHBIX cucteM. TexHonorus Fiber Channel w3HaganmsHO
co3/laBanach Kak uHTepdeiic, obecrednBaronIfii BO3MOXKHOCTh BBICOKOCKOPOCTHOTO OOMEHa
JAHHBIMU MEX]Jy JKECTKHMMH JUCKaMH W TPOIECCOpOM KomibloTepa. [lo3ke cranmapT ObLI
JIOTIOJTHEH M ceiuac ompenaesseT MEXaHW3Mbl B3aWMOJEWUCTBUS HE TOJIBKO CHCTEM XpaHEHUS
JaHHBIX, HO M CHOCOOOB B3aMMOJCHCTBHSI HECKOJBKUX Y3JI0B KJIACTEPHOW CHUCTEMBI MEXIY
co00if U cpe/IcTBAaMU XpaHEHHUSI TAHHBIX.

Texnomoruss Fiber Channel omupaercs Ha WCHONB30BaHWE HECKOJIBKUX BHJIOB
CHEIMATU3UPOBAHHOTO  OOOpYy/JOBaHUS:  ONTUYECKUH  Kabenb,  CHeNHMaIN3UPOBAHHBIC
KOMMYTaTopbl U npeodpaszoBatenu (Gigabit Interface Converter - GBIC). GBIC ucnonbs3ytorcs
UIs  TpeoOpa3oBaHUs DJEKTPUUECKOTO CHUTHajga B CBeToBoM U oOpatHOo. CranmapTom
MOJNJCPKUBAIOTCS  JBA TUMA ONTHYSCKUX KaOened: OJHOBOJNHOBOW  (single-mode) wu
MHOTOBOJTHOBOU (multimode). MHOTOBOJTHOBO# KaOenh uMeeT OOJBIIUN TUaMeTp U MO3BOJISET
nepeaayy OJHOBPEMEHHO HECKOJIBKHUX CBETOBBIX BOJIH. OTHOBOJIHOBOH Kabeib oOecreunBacT
HaJIMYUe €IUHCTBEHHOW CBETOBOM BOJHBI MpHU Mepeaaue NaHHbIX. Hamnune HeCKOIbKHUX BOJH
(Tosie3Hast ¥ HECKOJIBKO TMAapa3uTHBIX) B Kabele yXyalIaeT XapaKTepUCTHKU CpeJIbl Tiepeiadn U,
KaK CJIeJICTBME, MHOTOBOJHOBOW KabOesb MO3BOJIAET MepelaBaTh JaHHble 0e3 MOBTOpHUTENeH Ha
paccrostHus ipuMepHo B 10 pa3 MeHbIHe, 4eM 0JHOBOJTHOBOM.

Texnonorusa Fiber Channel umeer HECKOIbKO MPEUMYIIECTB 1O CPABHEHHUIO C JIPYTUMHU
cpelamMu Tepeady JaHHbIX, BAKHEHITUM U3 KOTOPBIX SIBISIETCS CKOPOCTh.

BTopbiM Ba)xHBIM MPEUMYIIIECTBOM SBIISIETCS BOBMOXKHOCTH TIepelaur CUTHAJIa Ha OYeHb
Oonpmie paccrosiHusi. OOMEH JaHHBIMH C HCIIOJIb30BAaHHEM CBETOBOTO CHUTHAjla BMECTO
ANIEKTPUYECKOT0 0OecreynBaeT BO3MOXKHOCTh Niepenaun nHbopMaiuu Ha pacctosiHus a0 10-20
KM 0€3 HCIOJIb30BAaHUs IOBTOPUTENEH (IIPpU MPUMEHEHUH OHOBOJIHOBOTO Kales).

Tperbum npeumyniectBom TexHonoruu Fiber Channel sBnsieTcst moiHBIIT UMMYHUTET K
AJIEKTPOMArHUTHBIM TIOMeXaM. DTO KadecTBO MO3BOJSET aKTUBHO HCIOJIB30BATH ONTHYECKYIO
cpeny Tmepenayd Jake B MPOU3BOJCTBEHHBIX IMOMEIIEHUSX C OOJBIIUM KOJIMYECTBOM
AJIEKTPOMATHUTHBIX TOMeX. YeTBepToe MPEUMYIIECTBO COCTOWT B IIOJIHOM OTCYTCTBHH
M3ITyYeHUs] CUTHAJIA B OKPYKAIOUIYIO Cpefy, YTO JaeT Bo3MOKHOCTh npuMeHeHus Fiber Channel
B CETAX C TIOBBIIICHHBIMU TPeOOBAaHUSAMHU K OE30MACHOCTH 00pabaThIBAEMBIX W XPAHUMBIX
TAHHBIX.



OcHoBHBIM HemocTtaTkoM TexHojoruu Fiber Channel sBusiercs ee  CTOMMOCTB:
ONTHUYECKUI Kabelb CO BCEMH COMYTCTBYIOIIMMU €r0 MCIOJIb30BAHUIO Pa3beMaMH M CIIocobaMu
MOHTaXa SIBJISIETCS CYIIECTBEHHO 00Jiee IOPOTuM, YeM MEJIHbIE KaOemu.

Jnst  opraHuzaiu  BBICOKOCKOPOCTHBIX JIOKaJIbHBIX ceTed wucnosb3dyerca FDDI,
paccmortpena Beiie (Fiber Distributed Data Interface).

KoHTpoJ/IbHBIE BONIPOCHI:
1. Xapakrepuctuka TexHojaoruu nepeaadn napopmanuu Fiber Channel.
2.IlpeumyiiecTBa U HEJOCTATKU JAHHON TEXHOJIOTHUU.

IIpakTH4yeckoe 3ansitue 7
TexHoJsiornu nepexayu nHpopManuu B KOMNbOTepHbIX ceTax ISDN.

Henb: naTh CTYAECHTY OCHOBHBIE CBEICHHS O CYILIECTBYIOIIMX TEXHOJIOTUAX IEepeadyu
MH(POPMALIUN B KOMITBIOTEPHBIX CETSX.

TeopeTnyeckas 4acThb:

Texnonorus obmMeHa HUPPOBHIMH JaHHBIMH C HCIOJB30BAHHEM TeJIe(POHHBIX ITHUHUMN
Integrated Services Digital Network (ISDN) npenocraBiseT BO3MOKHOCTh OOMEHA JaHHBIMHU
B BU/JIE Tiepeaur HU(GPOBBIX CUTHAIIOB MO HHU(POBBIM Tee(OHHBIM JTUHUSIM. DTH JaHHBIE MOTYT
MPECTaBIATh CO00 KOMOMHAIIMIO BHJIEO, 3BYKOBBIX U IPYTHX AaHHBIX. ISDN nmeeT HeCKOIbKO
TEXHOJOTHYECKHUX peleHuH, o0ecrneunBaroIux 3aKa3z4ymKa HEOOXOMMOMN
MIPOM3BOIUTENLHOCTRIO KaHalla CBsI3U. i1 4acTHBIX JHII U HEOOJBIIUX O(PHCOB B OCHOBHOM
MPEAOCTaBIIAIOTCS JTUHUU ¢ 0a30Boi ckopocThio (Basic Rate Interface - BRI). ns kpymHbIX
KOMITaHWH TpenocTaBisitoTcss auHMM Primary Rate Interface - PRI. BRI wucmomesyer nBa
«Hecymmx» (bearer - B) kaHama cBs3M ¢ MpONMyCKHON crocoOHOCThIO 64 KOWT/C KaKabplid 1is
IpueMa M Mepefayd JaHHbIX M OJuH ympasistomui kaHai (delta - D) mis ycraHOBKH U
noanepkanus coeauHeHus. PRI - 3TO COBOKyMHOCTP HECKOJNBKHUX HHU(PPOBBIX JUHUIA,
HCIOJIb3YEMBIX THapajuiebHO JUIsl NIpUEMa UM MepeAayu AAHHbIX. Takue COBOKYIHOCTH JIMHHM
noyumn yenoBHbeie o00o3HaueHus T1 u E1. B CIIIA cranmgapTom siBIsieTCs IpUMEHEHUE JTMHUIN
TI. T1 cocrout u3 23 B-kaHayioB u ogHOro D-KaHama ¢ CyMMapHOW MPOITYCKHON CITIOCOOHOCTHIO
1,544 Mout/c.

B EBpone ucnonssytorcs aunuu El1. E1 coctout n3 30 B-kananos u onnoro D-kanana ¢
CyMMapHOMU MPOMYCKHOM crmocoOHOoCThIO 2,048 MowuT/C.

ISDN Tpebyer mpuMeHEHHsS CHEUUAIbHOTO O0OpYyIOBAaHMS, BKIIOYAIOMIETO B ceOs
nudposeie TenepoHHBIE TUHUH, W MpeoOpazoBaTenei (network termination unit - NT-1). NT-1
npeoOpasyeT BXOJAHOW CUTHaJ B IIU(PPOBOIl, paBHOMEPHO paclpeieiseT €ro Mo KaHajaam s
nepeayv U BBITIONHSAET JTUATHOCTHUECKUN aHallM3 COCTOSHHS BCEW JIMHUU Mepeiayd aHHBIX.
NT-1 sBnsercs W TOYKOW TOIKIIOYCHHS] K MH(POBOM CETH Pa3IUIHOTO OOOpYIOBAHUS:
TeneoHOB, KOMIBIOTEpOB U T.M. Taike NT-1 MoXeT BBINONHATH (YHKIMH TpeoOpazoBaTes
JUIS TTOJIKJIFOUEHUS] 000pyI0BaHUS], CAMOCTOATEIBHO He nojaepxkuBatomiero ISDN.

IpenmymecrBa ISDN 3akitouaroTcs B CICAYIOMIEM.

1. VYBenuueHa ckopocTb OOMEHa JaHHBIMU C JIONOJHUTEIBHBIMU BO3MOKHOCTSIMHU
MHTETpally JaHHBIX, T0JI0CA U BUJEO B €AUHBIN MOTOK.

2. C wucnonb3oBanueM ISDN Bbl uMeeTe BO3MOXKHOCTb I€pEelaBaTh JaHHbIE U
roJI0COBOM TpauK OTHOBPEMEHHO 10 OJTHOM TelneOHHON TUHUH.

K mwHemocrarky ISDN oTHOCcHTCS MEUICHHOE paclpoOCTpaHEHHE B CBS3U C
HEO0OXOIMMOCTBIO MPE0OPa30BaHUsl CYIIECTBYIONIEH HHPPACTPYKTYphl TeledOHHBIX CeTeH, 4To
HEMUHYEMO BJIEUET CYLIECTBEHHBIE 3aTPATHI.

KonTpoabHbie BOoIpocsl
1.XapakrepucTruka TexHOJIOTHH nepeaaun nHpopmaruu ISDN.



2. IlpeumyniecTBa, HETOCTATKH.

IIpakTnyeckoe 3ansiTue 8
JTaj0HHasi MOJeJIb B3aUMOCBSI3H OTKPBITHIX ceTell (Moaean OSI)

Henab: nate CTYyIEHTY OCHOBHBIE CBEJCHHS O CEMHUYpPOBHEBOW ATAJIOHHON MOJEIHN
B3aUMOJIEUCTBUSA OTKPBITHIX cucTteM — OSI, cxemy B3auMOJIEUCTBUA IO ypoBHsIM Mozenu OSI,
MOHSITHS: TIPOTOKOJ, HMHTEPQEIC, CTeK MPOTOKOJIOB; ONMUCATh (DYHKIUU KAXKIOTO M3 YPOBHEH
monenu OSI.

TeopeTnyeckasi 4acTh:

MHOroypoBHEBOE MpEACTABICHUE CPEJICTB CETEBOTO B3aMMOJCHCTBHS IO3BOJISET
BBIOMpATh CTPYKTYpY U CpeACTBa peanuszaunu npoexkrupyemoit JIBC.

Jns obecnieueHHss HOPMAJIbHOTO B3aWMOJICHCTBUSL OOOpPYNOBaHMS B CETAX HEOOXOIUM
€IMHBI YHU(QUUMPOBAHHBIM CTaHIAPT, KOTOPBIA ompenensyi Obl aNropuT™M Mepeaavu
HHCpOpMaIII/II/I B ceTax. B COBPCMCHHBIX BBIYUCIUTCIIBHBIX CCTAX POJIb TaKOro CraHjapTa
BBITIOJHSIOT CETEBBIE TIPOTOKOJIBI.

CereBass Mozenb - 3TO MOJEJIb B3aUMOJAEWUCTBUS CETEBBIX INPOTOKOJIOB. (CeTeBbIM
IIPOTOKOJIOM Ha3bIBaeTCsi HaOOp MpaBWil, MO3BOJISIONIUI OCYLIECTBIATh COCIUHEHUE M OOMEH
AaHHBIMU MCKAY ABYMS U 0oJiee BKIFOYEHHBIMH B CETh KOMIIBIOTCPaAMHU.

B cBa3m c TeM, 4YTO omMcaTe E€AWHBIM IPOTOKOJIOM B3aUMOJEHCTBUS MEXIY
YCTpOICTBAaMM B CETH HE IPEACTABISAETCS BO3MOXKHBIM, TO HEOOXOIMMO DPA3AEIUTh IMPOLECC
CETEBOr0 B3aUMOJACHUCTBUS Ha PsJi KOHLENTYaJdbHbIX YpOBHEW (MOAyned) M ONpeAeiauTh
q)YHKHI/II/I IJId KaKIA0ro Moayjad W IOopgaoK HX B3aHMOHeﬁCTBHH, IMPUMCHHUB MCTO/
JEKOMIIO3HIIHH.

I/ICHOHBByCTCH MHOFprOBHGBI:II;'I moaxoJ METoaa ACKOMIIO3MIIMHM, B COOTBCTCTBHUH C
KOTOPBIM MHOKECTBO MOJYJIEH PpEHIAOIIMX YacTHBIE 33Ja4d YHOPSJOYMBAIOT IO YPOBHSM
00pa3yIonMM HEepapXuio, MPOIEcC CETEBOTO B3aUMOICHCTBUS MOXKEM NpEICTaBUTh B BHJIE
UEPAPXUUECKH OPraHU30BAHHOIO MHOYKECTBA MOLYJIEH.

IIpoToxoJi, uHTEpeiic, CTEK MPOTOKOJIOB

MHOroypoBHEBOE NPEICTABICHUE CPEICTB CETEBOIO B3aMMOJCHCTBHS HMMEET CBOKO
cienuuKy, CBA3aHHYIO C TEM, YTO B Tpoliecce 0OMEHa COOOIIEHUSIMH YYaCTBYIOT JIBE CTOPOHBI,
TO €CTh HEOOXOAMMO OPraHM30BATh COTJIACOBAHHYIO padOTy ABYX Hepapxuii, paOoTarolMX Ha
pa3HbIX KOMIbIOTEPaX (puc. 6).
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Cetb

PI/ICYHOK 6— MHOFOYpOBHeBOG IpeaACTaBJICHHUC CPCACTB CETEBOTO BSaHMOﬂeﬁCTBHH

CemuypoBHeBas dTajonHas moaeab OSI. Moaeans OSI-ISO
Oranonnas mozaens OSI (Open System Interconnection - OSI), pa3zpaborannas B 1984
rony MexnyHaponHoil opranuzanueit mo cranaaptuzamuu (International Organization of



Standardization — ISO), sBiseTCS ONpPEACNSIONIMM JOKYMEHTOM KOHLEHIMHA pa3padoTKu
OTKPBITBIX CTAHJAPTOB JJISI OPraHU3alMKM COEAMHEHUs cucteM. OTKpbITas cucTeMa - cHUcTeMa,
JOCTyNHAas JUIsl B3aUMOJICHCTBUSL C JIPYTUMH CHCTEMaMU B COOTBETCTBHUM C HPHUHATHIMHU
CTaHJapTaMH.

Ora MoJenb ONUCBHIBAET NIpaBWJIa U MPOLENypbl MEpeAayd AAHHBIX B Pa3IMYHBIX
CEeTEBBbIX Cpe/lax MpH OpraHu3alu ceaHca cBsi3u. OCHOBHBIMH 3J€MEHTAMU MOJIENH SIBIISIOTCS
YPOBHH, PUKJIaIHBIE TIPOLIECCH U (PU3UUECKUE CPENICTBA COCTUHECHHUSI.

CemuypoBHEBasl dTaJlOHHas MoOJAeTb “‘B3amMOCBS3b  OTKPBITBIX CHCTeM’  OblIa
pa3zpaboTaHa ¢ LENbI0 YIPOIIEHUS B3aUMOJICHCTBUS YCTPOUCTB B CETSIX.

CemuypoBHeBasi ~ JTaJlOHHas  MOJENb  MpPEACTAaBISET  COOOM  PEKOMEHJIAINH
(pa3paboTuMkam ceTell U MPOTOKOJOB) JII MOCTPOEHUS CTaHJAPTOB COBMECTHUMBIX CETEBBIX
IPOrpaMMHBIX TMPOAYKTOB, M CIYXUT 0a3zoif Juid Npou3BOAUTENEH NpuU pa3paboTke
COBMECTHMOTO CETEBOr0 000pya0BaHMsl. PekoMeHanum cTanapTa JOJIKHbI ObITh PEATN30BaHbI
KaK B anmaparype, Tak U B IPOrPAMMHBIX CPE/ICTBaX BBIUYUCIUTEIbHBIX CETEH.

CemuypoBHeBas 3TanoHHas mojenb OSI ompenenser ceMb ypoBHEH B3aMMOIEHCTBHS
CHCTEM B CeTSX C KOMMYHHUKAIMel MaKeToB, 1aeT UM CTaHJAapTHblE UMEHA U YKa3bIBaeT, Kakue
(GYHKIMM JTOJDKEH BBINONHATH KaXABIH ypoBeHb. KakIplii ypoBeHb (QYHKIHMOHUPYET
HE3aBUCHMO OT BBIIIE - W HIDKeJeXalx ypoBHeH. Kaxaplii ypoBeHb MOXET oOwaTbes ¢
HEINOCPEACTBEHHBIM COCEIHHM YPOBHEM, OJIHAKO OH IIOJHOCTHIO HM30JUPOBAH OT IPSIMOTO
oOparieHus K CASAYIOIMHUM YPOBHIM (puc.7).

Mopaeabr OSI genut cetb Ha ceMb (PYHKIMOHAIBHBIX YPOBHEH, MOATOMY €€ WHOT/AA
Ha3bIBAIOT CEMUYPOBHEBBIM CTEKOM.

Ecnu npoTokonbl paboTaoT B paMKaX CEMHYPOBHEBOTO CTEKa, TO Ha KaXKIOM ypOBHE
JEUCTBYIOT OJIHU U TE K€ MpaBHiia, CO3/1aBasi MEXKIIPOTOKOIBHYIO CBSI3b.

Kaxnpiii ypoBeHb HMeeT CBOM COOCTBEHHBIH IPOTOKOJ B3aUMOAECUCTBUS MEXKIY
ycrpoiictBaMu  (puc. 6). [l yCTaHOBKHM COEIUHEHUS B paMKaX CTaHJapTU3UPOBAHHOIO
B3aMMOJCHCTBUSI KaXIbli YpPOBEHb oOOpamaercss K JApyroMy YPOBHIO [UIsl YIpPaBJICHUS
OIpEJICJICHHBIM (PparMEeHTOM CeTeBOr0 COeIMHEHMsA. Mexy YpPOBHSAMH BCerja HMeeTcs
(buKcupoBaHHBIM HHTEp(EiCc, TMO3BOJSAS YCTAaHOBKY COCIMHEHHUS C TIOMOIIBIO Pa3IHYHBIX
IIPOTOKOJIOB.
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Pucynok 7 — Mogens OSI

1 ypoBeHb - puznyeckuii.

@u3nyeckuil ypoBeHb MpEAHAa3HAYEH JUIsl CONPSDKEHHs] ¢ (PU3MUECKMMM CpPEeICTBaAMHU
coeauHeHus. Pusnyeckue cpelcTBa COEAMHEHHsS — 3TO COBOKYHNHOCTb (DU3UYECKOM cpejbl,
anmapaTHBIX M TPOTPaAaMMHBIX CpEICTB, OOecleuyuBarolas Iepegadyy CUTHAJOB MEXIY
cucremamu. @Dusnueckas cpega — O3TO MarepuanbHas CyOCTaHIUsS, uepe3 KOTOPYIO
OCYILIECTBIIsIETCA Iepeada curHaioB. dusndeckas cpela SBISETCS OCHOBOH, Ha KOTOPOii
cTposaTcsl (pu3Myeckue CpeicTBa coeAuHeHHs. B kauecTBe (hU3MYECKOH cpenpl IIHUPOKO
UCTONB3YIOTCS 3(pUpP, METAIUIBI, OITUYECKOE CTEKIIO U KBapL.

du3nuecKuil ypoBeHb BBINOIHAET CleAyIomue GyHKINU:



— YcTaHOBJICHUE U pa3beJUHEHNE (PU3NUECKUX COCTUHECHUH;

— Ilepenayda curHasaoB B OCJIENOBATEIBHOM KOJE U IIPUEM;

— IIpocnymmBanue, B Hy’)KHBIX CIIy4asiX, KAHAJIOB;

— Wnentudukanus kaHaos;

— OmnoBeleHNe O NOSIBIIEHUN HEUCTIPABHOCTEN U OTKA30B.

OnoBemeHne O TMOSABICHUM HEHUCIPABHOCTEH M OTKA30B CBSA3aHO C TEM, 4YTO Ha
(U3MUIEeCKOM YpOBHE MPOUCXOAUT OOHAPYKEHHUE OTPENIENIEHHOTO Kacca COOBITHH, MEIAONINX
HOpMaJIbHON paboTe ceTH (CTOJIKHOBEHHE KaJpOB, MOCIAHHBIX CPa3y HECKOJbKUMHU CUCTEMaMH,
OOpBIB KaHaJa, OTKIFOYEHUE TTUTAHMsI, TIOTePs] MEXaHMUECKOTo KOHTAaKTa | T.I1.). Buasl cepBuca,
IPEJOCTABIIAEMOr0 KaHAJIILHOMY YPOBHIO, ONpPENENSIIOTCA NPOTOKOJaMH (DPU3MYECKOTO YPOBHS.
[IpociaymmBaHue KaHana HEOOXOAMMO B T€X ClydasiX, KOrja K OJHOMY KaHally HOJKJIIOYaeTcs
rpyIIa CUCTEM, HO OJJHOBPEMEHHO II€PENAaBATh CUTHAIIBI Pa3pEIaeTCs TOIbKO OJHON U3 HUX.

MOo’KHO CUnTaTh, YTO YPOBEHb OTBEYAET 3a aIlapaTHOE O0eCIeueHue.

dusnueckuil ypoBeHb MOKET 00ecieunBaTh KaK aCHHXPOHHYIO (ITOCIIe10BaTEIbHYI0) TaK
U CHHXPOHHYIO (MapaJjiesibHYI0) TMepeAady, KoTopas HIpHUMEHSETCs I HEKOTOPBIX
MAHH(PEHMOB U MUHH — KOMITBIOTEPOB.

2 ypoBeHb - KaHAJIbHBIH.

Enunnueld nHpopmanum KaHaJIBHOTO ypOBHS sBisAtoTCS Kazapel (frame). Kaapsl — ato
JIOTUYECKH OpraHM30BaHHAs CTPYKTypa, B KOTOPYK0 MOXXHO IIOMEIIATh JaHHbIE. 3ajaya
KaHaJIBHOTO YpPOBHS — OpaTh MaKeThbl, MOCTYMAIOUIME C CETEBOrO0 YpPOBHS U TOTOBUTh HX K
nepejaye, yKiaJaplBas B KaJp COOTBETCTBYIOILEIO pa3Mepa, a TAKKE MPOBEPATH JOCTYIHOCTb
cpeabl mepeAayd. DTOT ypOBEHb 00s3aH ONPEAEIUTb, I/I€ HAUMHACTCS M TJe 3aKaHUYMBaeTCS
070K, a TaKk)Ke OOHAPYKUBATh U KOPPEKTUPOBATH OIIMOKH Mepeadu.

KaHnanbHblll ypoBEeHb 00€CTIEUMBAET BBIIOJHEHHUE CIECAYIOUIMX (PYHKIUIL:

— Opranuzanus (yCTaHOBJICHHE, YIPABIEHUE, PACTOP)KEHNE) KaHAIbHBIX COCIUHEHUN U
UACHTU(QUKALNA UX TOPTOB;

— Opranuszanus u nepeaaya Kajapos;

— OOHapy’keHHe U UCTIpaBJIEHHE OINOO0K;

— YnpaBieHue nmoToKkaMu JaHHbIX;

— OO0ecrnieueHne MPO3pavyHOCTH JIOTHUECKUX KaHaIoB (Teperaud IO HHUM JIaHHBIX,
3aKOJMPOBAHHBIX JIFOOBIM CITIOCOOOM).

Hanbonee yacto ucnoab3yeMble MPOTOKOJIBI HA KaHAJIbHOM YPOBHE BKIIIOUAIOT:

— HDLC — nporokos ynpaBieHHs KaHajJOM IEpeJadyd AAHHBIX BBICOKOTO YPOBHS, AJIs
IIOCJIEZI0BATENbHBIX COSAMHEHNI;

—IEEE 802.2 LLC — npoTokoJ ynpaBieHHs JIOTHYECKUM KaHaJIOM CBS3H;

— Ethernet — cereBas Texnonorust o crangapty IEEE 802.3 mis cereid, ucnosb3yrornias
IIMHHYIO TOIMOJIOTMIO W KOJUIEKTUBHBIM JOCTyH € NPOCIyIIMBaHMEM HeCylled H
oOHapyXMBaHUEM KOH(DIHUKTOB;

— Token Ring — cereBas TtexHonoruss mo crangapty IEEE 802.5, ucmonm3yrommas
KOJIBLIEBYIO TOIOJIOTHUIO M METOJ JOCTYIA K KOJIbIy € IIEpeaueid MapKepa;

— FDDI - cereBas Ttexuonoruss mno cranaapty IEEE 802.6, wucnonb3yromas
OIITOBOJIOKOHHBIN HOCHUTEIIB;

— X.25 — MeXAyHapOIHBIA CTAaHAAPT AJIS TII00ANBHBIX KOMMYHHUKALIUH C KOMMYTaIUeH
IIaKETOB;

— Frame relay — cetb, oprannsoBanHas u3 trexnonoruii X.25 u ISDN.

3 ypoBeHb - ceTeBOIi.

CereBoil ypoBeHb OOECHEUMBAET MPOKIAJIKY KaHAJIOB, COCAMHAIOIINX AaOOHEHTCKHUE M
aJIMUHHCTPATUBHBIE CHCTEMBbl uYepe3 KOMMYHHMKAIIMOHHYIO C€Th, BbIOOp MapuipyTa HauOolee
ObIcTpOro U HajexkHOTO IMyTH. CeTeBOil ypOBEHBb YCTAHABIMBAET CBS3b B BBHIUMCIUTEILHON CETH
MEXy ABYMs CHCTEMaMM U 00ecreunBaeT NPOKIJIAAKY BUPTyalbHBIX KaHAJIOB MEX/y HUMH.

BupTyanbHbIi MU JOTMYECKUA KaHAJ — 3TO Takoe (PyHKIIMOHUPOBAHHE KOMIIOHEHTOB
CETH, KOTOPOE CO3/1a€T B3aUMOACUCTBYIOIIMM KOMIIOHEHTaM WJLIIO3HIO IPOKJIAJAKH MEXKTy HUMH
HY)KHOTO TpakTta. Kpome 53TOro, cereBoil ypoBeHb COOOIIAE€T TPAHCIOPTHOMY YPOBHIO O
nosBIsONIMXCS omnOKkax. CooOIIeHs CeTEeBOro ypoBHs MPUHATO Ha3blBaTh MakeTamMu. B Hux



noMeniaTcest (hparMeHTsl 1aHHBIX. CeTeBO ypOBEHb OTBEYAET 3a MX aapecalfio M JIOCTaBKY.
[Ipoknanka HawIydliero myTd JJis NEpeladd JAHHBIX HA3bIBACTCS MapLIpyTHU3aluell, u ee
pellIeHne SBISETCs I1aBHOW 3aJjauel CEeTEBOr0 YPOBHSL.

BHyTpu cetn nocTtaBka JaHHBIX PETYJIHUPYETCS KaHAIbHBIM YPOBHEM, a BOT JOCTaBKOMU
JAHHBIX MEXKIY CETSAMH 3aHUMAETCS CETEBOU YPOBEHbD.

[Ipu opranu3anuu JOCTABKU MaKETOB HA CETEBOM YPOBHE UCIOJIb3YETCS TOHATHE HOMEP
cetH. B 3TOM ciyuae ajgpec nosydaresns COCTOUT U3 HOMepa ceTH U HOMepa KOMIIbIOTepa B
3TOU CETH.

CeTn COENUHAIOTCS MEXIy COOOM CHeNHaTbHBIMU YCTPOWCTBAMH, HA3bIBAEMBIMU
MapUIIpyTU3aTopaMu. MapiipyTuzatop — 3TO YCTPOHUCTBO, KOTOpoe coOupaeT HHGOPMAIUIO O
TOMOJIOTUM MEXKCETEBBIX COCJUHEHUI M Ha €€ OCHOBAHUU NEPECHUIAET MAKETHl CETEBOTO YPOBHS
B CeThb Ha3HayeHHs. TakuM oOpa3oM, MapuIpyT MpeACTaBiseT cOOOW MOCIeI0BATEIBHOCTD
MapHIpyTU3aTOPOB, IO KOTOPHIM MPOXOAUT MakeT. CeTeBON ypOBEHb BBITIOIHIET (QYyHKIIUU:

1. Co3maHue ceTeBBIX COCTUHEHHUN U UACHTU(UKAIIIS UX TTOPTOB;

2. OOHapykeHHE M HCIIpaBJICHHE OIIMOOK, BO3HMKAIOIMIMX @pHU Iepelrade uepes
KOMMYHHUKAI[MOHHYIO CETh;

3. VYmnpaBieHHe MOTOKaMHU MMaKETOB;

4. Opranuzanus (YnopsaoueHue) Mocie0BaTeIbHOCTH aKeTOB;

5. MapupyTtuzanus ¥ KOMMyTalus;

6. CerMeHTUpOBaHHE U OObEAMHEHUE MTAKETOB.

Haunbonee yacto Ha ceTeBOM YPOBHE HUCIOJIb3YIOTCS TPOTOKOJIBL:

— IP— mpotoxon Internet, cereBoii mporokon creka TCP/IP, kotopslii mpemocTaBiseT
aIPECHYI0 B MapIIPYTHYIO HHPOPMAITHIO;

— IPX— mpoTokon mMexceTeBoro 0OMeHa makeTamu, peJHa3HAYeHHBIN [T apecaluy u
MapIIpyTU3aluy nekeToB B cetsax Novell;

— X.25 — MeXAyHapOIHBIA CTaHIAPT Ui TJI00aTbHBIX KOMMYHUKAIMH ¢ KOMMYyTaluen
MaKeTOB;

4 ypoBeHb - TPAHCTIOPTHBIM.

TpaHCHOpTHBIM ~ YpOBEHb  IIpeAHA3HA4YeH Ul Iepejadyd  IakeTOoB  4Yepes
KOMMYHHKAIIMOHHYIO ceTh. Ha TpaHCOpTHOM ypoBHE MakeThl pa3OuBaroTcs Ha Onoku. Pabota
TPAHCIIOPTHOTO YPOBHS 3aKIFOUYACTCSI B TOM, YTOOBI 0OECIICYUTh MPHJIOKECHUSM WA BEPXHUM
YpPOBHSM Mojenu (IPUKIAJHOMY U CEAaHCOBOMY) Tepefady JMJaHHBIX C TOH CTEHEeHbIO
HaJIe)KHOCTH, KOTOpasi UM TpeOyeTcsl.

TpaHCHOPTHBIN YPOBEHb OIpenesseT aapecaio (pU3NUYecKUX YCTPOMCTB B CeTH. DTOT
YPOBEHBb FapaHTUPYET JOCTABKY OJOKOB MH(POPMAINH aJpecaTaM U yIPaBIsSET dTON TOCTABKOM.
Ero raaBHol 3amadei sBisercs obecrnieueHne A((OEKTUBHBIX, YIOOHBIX M HAIASKHBIX (GopM
nepeaaun uHGopMarmu Mexay cucremamu. Korma B mporecce 00paboTku HaxoauTcs: Goee
OJIHOTO TaKeTa, TPAHCIOPTHBIA YPOBEHb KOHTPOJIUPYET OYEPEIHOCTh MPOXOKICHUS ITAKETOB.
Ecnu npoxoauT ay0iuKaT NpUHATOrO paHee COOOLIEHMsI, TO JaHHBIM YpOBEHb ONO3HAET 3TO U
UTHOPHUPYET COOOIICHNE.

B QyHKIIMH TPaHCTIOPTHOTO YPOBHSI BXOJIAT:

1. Yopapnenue nepeaaueit o ceTH 1 odecredeHre 1eJI0CTHOCTU OJIOKOB JaHHBIX.

2.00HapyXeHHE OIMMOOK, YaCTHYHAs WX JIMKBUIAIMS W COOOIICHHWE O HEUCIPABHBIX
OInOKax.

3. BoccraHoBieHME NTepeiadun 1OCIe 0TKAa30B U HEUCIIPaBHOCTEH.

4. YKkpynHEeHHEe WIH pa3fiesieHne OJI0KOB TaHHBIX.

5.IlpenocraBienre NPUOPUTETOB MPH Tiepeaaue 0JIOKOB (HOpMaJIbHASI HIIA CPOYHAs).

6. [logTBEpk1eHNE NTepeaauH.

7. JlukBuaaius 6JIOKOB MPHU TYMHUKOBBIX CUTYyaIUsX B CETH.

Haubonee pacnpocTpaneHHbIE TPOTOKOIBI TPAHCIIOPTHOTO YPOBHSI:

— TCP— nporokoun ynpasnenus nepenaueii creka TCP/IP;

— UDP- nonp3oBaTenbCKuid MpoTokoa Aeritarpamm creka TCP/IP;

5 ypoBeHb - ceaHCOBBII.



CeaHCOBBIN YPOBEHb — 3TO YPOBEHb, ONPEICIIAIOMNN MPOLETYypy IPOBEICHUS CEAHCOB
MEXIy TMOJb30BATEISAIMA WM NPUKIAAHBIMU TponeccamMu. (CeaHCOBBI ypOBEHb YIPaBISET
nepeaayeil nHGOpMAIM MEXTy MPHUKIATHBIMH MPOLIECCAMU, KOOPIUHHUPYET MpUEM, Iepenady
U BbIJIJauy OJIHOTO ceaHca cBs3u. KpoMe Toro, ceaHcoBblii YPOBEHb COIAEPIKUT JOMOJIHHUTEIBHO
(GYHKIMW yOpaBJICHUS MApOJSIMU, YIPABJICHUS TUAIOTOM, CHHXPOHU3AIMM U OTMEHBI CBSI3U B
ceaHce mepeaadu mociue cOosi BCIEACTBHE OIMOOK B HIKEPACIIONIOKEHHBIX YPOBHAX. DYHKIIMH
3TOr0 YPOBHSI COCTOSIT B KOOPAMHALMH CBS3M MEXAy JBYMs INMPHUKIAJHBIMH IpOrpaMMamy,
paboTtaromMu Ha pa3HBIX padouux cTaHmusIX. B umcno 3Tux (yHKUMNA BXOAMUT cO3MaHUE
ceaHca, YIpaBJIEHUWE Iepefayeil M IMPUEMOM IAaKETOB COOOIIEHUH BO BpeMsi CeaHca H
3aBEPILICHUE CEAHCA.

Ha ceancoBom ypoBHe omnpenensercd, Kakoil OyneT mnepemaya MexAy JByMs
MPUKJIAJHBIMU POLECCAMMU:

—TOJIyAYIJIEKCHOM (TIpoliecchl OyAyT nepeiaBaTh U MPUHUMATh JTaHHbBIE TI0 OYEPEIN);

— IyILIeKCHO# (Tiporiecchl OyAyT nepeaaBaTh JaHHbIE, U IPUHUMAThH UX OJIHOBPEMEHHO).

CeaHCOBBII ypOBEHb 00ECTIEYMBAET BBIMOJIHEHHE CIEAYIOUINX (YHKIIUI:

— YcraHOBIEHHME M 3aBEpUICHUE HAa CEAaHCOBOM YPOBHE COCOUHEHUS MEXIy
B3alMOJIEHCTBYIOIIUMHU CUCTEMaMU;

— BpimonHeHne HOPMAaIbHOTO W CPOYHOTO OOMEHA JaHHBIMU MEXIY MNPUKIATHBIMU
IpoLEeccamu;

— YnpasieHue B3aMMOAEHCTBUEM MPUKIIAIHBIX IPOIECCOB;

— CuHXpOHM3AIUS CEAaHCOBBIX COEIMHEHU;

— M3BenieHne NpuKIaJHbIX MPOLECCOB 00 UCKIIIOUNTENBHBIX CUTYAIINAX;

— YCcTaHOBIEHHE B NMPHUKJIAIHOM MPOIECCE METOK, MO3BOJISIONIUX IOCTE OTKaza JH0o
OITMOKU BOCCTAHOBUTDH €T0 BBHITIOJHEHHE OT OMMKalIeil MeTKH;

— IlpepbiBaHne B HYXHBIX Cily4asX HPHUKIAJHOTO IIpoLecca M €ro KOPPEKTHOE
BO300HOBJICHHE;

— IIpekpamienue ceanca 6e3 MoTepH JaHHBIX;

— Ilepenada ocoObIX COOOIIEHHI O X0/1€ TPOBECHUS CeaHca.

6 ypoBeHb - ypOBeHb NpecTaBJIeHUH.

YpoBeHb NpEACTaBICHUs NTaHHBIX WM MPEICTABUTEIBCKUI YPOBEHb NPEICTABIISAET
JaHHBIC, TIepeaBaeMble MEKAY MPUKIAJAHBIMU TPOLIECCAMHU, B HY)KHOU (opme. DTOT ypOBEHb
obecrnieurBaeT TO, YTO WH(pOpMalWs, NepeaaBaeMas MPUKIATHBIM YpOBHEM, OyIeT MOHSATHa
IIPUKJIAJHOMY YPOBHIO B IpYTOil cucTeMe.

[IpencTaBuTENbHBIN YPOBEHD BHIIOIHSET CIEAYIONINE (PYHKIIMU:

1. TI'enepamusi 3ampocOB Ha YCTAaHOBJIEHHME CEAHCOB B3aWMOJAEWUCTBUS IPHUKIATHBIX
MIPOLIECCOB;

2. CoryacoBaHue NPEACTABICHUS TaHHBIX MEX/ly MPUKJIAJHBIMH POLIECCAMU;

3. Peanuzanus ¢popm npeacTaBieHus: JaHHBIX;

4. TlpencraBneHue rpaguueckoro MaTepuaa (YepTexei, CXeM, PUCYHKOB);

5. 3acekpeynMBaHUE JAHHBIX;

6. Ilepenaua 3ampocoB Ha MPEKpaIICHUE CEAHCOB;

7. IIpoTokombl YPOBHSI MPEICTABICHUS JaHHBIX OOBIYHO SBIISIOTCS COCTABHOM YacCThIO
IIPOTOKOJIOB TPEX BEPXHUX YPOBHEN MOJAEIH.

7 ypoBeHb - YpOBeHb NPWJIO:KeHMH (WM NPHUKJIAAHON). B BepxHeil yacTu cTeka
HaXOJATCSl IPOTOKOJIbI, HMCIOJb3yeMble i BbIMONHEHUs 3agad: SMTP s pabGotsl c
anektponHor mourod, HTTP nans Be6-Opay3epoB u cepBepoB, Telnet mis ceaHCOB CBS3HM C
yAaJIeHHBIMU TEPMHUHATAMH U MHOKECTBO JIPYTHX.

[TpuxnagHoil ypoBeHb - 3TO HaOOp PazHOOOPA3HBIX MPOTOKOJIOB, C TOMOIIbIO KOTOPHIX
MOJIb30BATENH CETH TOJTYYalOT JIOCTYTI K Pa3leIieMbIM pecypcaM, TaKiUM Kak (paiiibl, mpUHTEPHI
win tuneprekctoBble  WEB-CTpaHuIpl, a Takke OpPraHM3YyIOT CBOIO COBMECTHYIO padoTy,
HanpuMep, C I[OMOUIbI0 MPOTOKOJA D3JIEKTPOHHOM mouThl. CHelnuanbHblE 3JIEMEHTHI
MIPUKJIATHOTO CepBHCa 00ECIEUNBAIOT CEPBUC IJII KOHKPETHBIX MPUKIAJAHBIX MMPOTPAMM, TAKUX
KaK MPOrpaMMBbI NePEeChUTKN (PaiiIoB U SMYISIMHA TepMUHANIOB. OHA U3 OCHOBHBIX 33]a4 3TOTO



YPOBHSI — OTIPENICNIUTh, KaK CIeAyeT 00padaThiBaTh 3arpoc MPUKIAIHONW MPOTpaMMBbl, TPYTUMHU
CJIOBaMU, KaKO# BUJ JOJKEH MPUHSITH TaHHBIN 3a1poc.

[IpuknaaHO# ypOBEHH BHIMIOIHACT CIEAYIOMNE (PYHKINH:

1. BeimonmHeHue pa3inyHbIX BUIOB paboT:

—nepenaya (aitsios;

—yTnpaBJieHHUE 3a/1aHUSMU;

— YIPAaBJICHUE CUCTEMOM U T.JI.

2. Unentuduxanms noiap3oBaTenei o UX MapossiM, aipecam, MEKTPOHHBIM HOMHUCSM.

3. Ompenenenne (QyHKIMOHUPYIOMUX AOOHEHTOB W BO3MOXKHOCTH JIOCTYNa K HOBBIM
MIPUKJIATHBIM MIPOLIECCaM.

4. OnpeneneHue 10CTaTOUHOCTH UMEIOLIUXCS PECYPCOB.

5. Opranusanus 3arpocoB Ha COSAMHEHUE C APYTUMU MPUKIATHBIMU POIECCAMH.

6. Ilepenaya 3asiBOK MPEICTaBUTEIILCKOMY YPOBHIO Ha HEOOXOIUMBIE METOJIbI OMHCAHUS
nHpopManuu.

7. BeiOop mporeayp MIaHupyeMOro JAUanora mporeccoB.

8. VYmpaBrneHue JaHHBIMH, KOTOPHIMM OOMEHHMBAIOTCS MPHUKJIAJHBIE TPOIECCHl U
CHHXPOHM3ALIMS B3aUMOJICHCTBUS MIPUKIIAJIHBIX TPOIIECCOB.

9. Ormpenenenue KayecTBa OOCIy)XUBaHHS (BpeMsl JIOCTaBKM OJIOKOB JIaHHBIX,
JIOITYCTHMOM Y9aCTOTHI ONTHOOK).

10. Cornamienue 06 HCTpaBiIeHUH OMHUOOK M OMPEIEICHUN JOCTOBEPHOCTH TAHHBIX.

11. CornacoBanue OrpaHMYEHUMN, HAKIIAJIBIBAEMBIX HAa CHHTAKCUC (HAOOpPHI CHMBOJIOB,
CTPYKTYypa JaHHBIX).

[Mpumeuanne. OOpaThTe BHUMAaHWE Ha NPABWIBHOE 3HAYCHHWE HA3BaHUS 'YPOBEHb
npuioxeHui"! DTO CeTeBbIe MPHIOKEHUS BKIIOYAIOT B ce0s DJIEKTPOHHYIO TOYTY, BeO-
Opay3epbl ¥ MPOTOKOI Tiepeckutku ¢aiinos (FTP).

CemuypoBHeBas »TamioHHass Mojaens OSI omuchiBaeT TONBKO CHUCTEMHBIE CpEICTBa
B3aUMOJICHCTBHS, peaJu3yeMble OIEPAlMOHHOM CHCTEMOH, CHCTEMHBIMH YTHIUTAaMHU,
CUCTEMHBIMH alIapaTHbIMU CPEJCTBAMH.

B coorBercTBMM € CEMHMYpPOBHEBOW JTaJOHHOM MOJENBIO CETEBas CHCTEMA
MpeJCTaBsIeTcss MPUKIATHBIMUA TpOIlecCaMd M MpoLleccaMd  B3aUMOJICHCTBUS aOOHEHTOB.
[locnemnue, pa3OuBaroTCsi HAa  ceMb  (YHKUMOHAIBHBIX  YpPOBHEH:  TPUKIIAIHOH,
MPE/ICTaBUTENbHBIN (YPOBEHb NMPEACTaBICHUS JAAHHBIX), CEAHCOBBIM, TPAaHCIOPTHBIN, CETEBOMH,
KaHAJIBHBIA U PU3HMUECKUI.

[Tpu 3amycke Ha KOMIbIOTEpE JII0OOOTO MPUIOKEHUS, A1 (YHKIIMOHUPOBAHUSI KOTOPOTO
TpeOyeTcsi IUaJlor C CeThIO, 3TO MPHUJIOKEHHWE BBI3BIBAET COOTBETCTBYIOMIUN MPOTOKOI
MIPUKIJIATHOTO YPOBHS CETEBOT0 MporpammHoro obecneuenus. [Ipukinaanoit yposeHb GopMupyeT
coobmienue cranmaptHoro Gopmara. OOBIYHO COOOIICHHWE COCTOMT W3 3arojioBKa W IOJIS
JTAHHBIX.

3aroJIoBOK COJIEPIKUT CIYKEOHYI0 HHPOPMAIIHIO, KOTOPYIO HEOOXOMMO MepeIaTh uepe3
CeTh MPUKIIATHOMY YPOBHIO KOMIIbIOTEpa-aapecaTa, 4ToObl COOOIIUTE €My, KaKyto paboTy HaIo
BBITTOJIHUTG. [ToJie TaHHBIX COMEPKUT AaHHBIC, HEOOXOMMBIE JUTS BHITIOJTHEHUS 3TOW PaOOTHI.

[Tocne dopmupoBaHusi COOOIIEHUS MPHUKIATHON YPOBEHb HAMpaBiseT €ro BHU3 K
NPeJCTaBUTEIFHOMY YpOBHIO. [IpencTaBUTENbHBI ypOBEHb, Ha OCHOBAaHUHM WH(OpPMAINH,
MOJTy4YEeHHOM M3 3ar0JI0BKa MPUKIIAJAHOTO YPOBHS, BBIIIOJIHSAET TpeOyeMble NeUCTBUS U J00aBIIsSIeT
K COOOIIECHUI0 COOCTBEHHYIO CIy>)KEOHYI0O HWH(OpPMAIMI0O — 3aroJiOBOK MPEACTaBUTEIHHOTO
YPOBHS, B KOTOPOM COJIEPKaTCsl yKa3aHUs IJis MPEICTAaBUTEILHOTO YPOBHS MaIlIUHBI-aJpecaTa.

[TomyueHHOE COOOIIEHNE OTHPABISIETCS BHA3 CEAHCOBOMY YPOBHIO, KOTODPBIM J00aBIsSET
CBOM 3aroJioBOK M T.J. A0 (DU3MUECKOTO YpOBHS, KOTOPBIM mepeaaer chopMupoBaHHOE
cooOImIeHne 1o JIMHUSIM CBsi3U. K 3ToMy MOMEHTY cOOOIIeHNEe UMEET 3aroJIOBKH BCEX YPOBHEH.

Korna coobmieHne moctynaeT B KOMIOBIOTEP - apecar, OHO MPUHUMAETCS (PU3NUYECKUM
YPOBHEM M TIOCJIEIOBATEILHO TEpeAaeTcsi BBEPX C YPOBHS Ha ypoBeHb. llpuueM Kakiblit
YPOBEHb aHAIM3UPYET U 00pabaThIBaeT 3ar0JIOBOK CBOETO YPOBHS, BHITIOIHSS COOTBETCTBYIOIIUE
JAaHHOMY YpPOBHIO (YHKIMH, a 3aTeM YyJalseT STOT 3arojloBOK M IepeaeT cooOIIeHne
BBIIIIEJIEKAIIEMY YPOBHIO.



[lepBeie Tpu ypoBHsS B 3TOoM Mozenu (7,6,5) ymnpaBisiOT HCHOJIB3YEMBIM CETEBBIM
npuiiokeHueM (ypoBeHb NpUJIOKEHHH), (opmaroM TMpelncTaBieHHUs [AaHHBIX (YpOBEHBb
IIPEJICTaBICHUI) U XapaKTEpUCTUKAMU COEIUHEHMsI (CeaHCOBBIN ypoBeHb). Hanpumep, mopt 25
uaertudunupyer SMTP-npusoxxeHne 3IeKTPOHHOM MOYTHI.

[Ipumeudanue: mMoOpTel — 3TO JOTUUYECKHE 30HBI KOMIIBIOTEPA, I/I€ 0XKHIAETCS MOTyuYEeHUE
nH(bOpMaIIUU OTIPEIETICHHOTO TUTIA.

[Ipu nepexoje Ha caeayOUIMI YPOBEHD - MPAHCHOPMHBIL - PA3MEP COOOILEHUSI HEMHOTO
YBEIMYMBAETCA. 3/€Ch TIJaBHas 3a7adya COCTOMT B NPEJOCTaBICHUU IPUHUMAIOIIEMY
KOMITBIOTEPY CBEJCHUN O TMOCTyMHaroleM COOOIIEHUH, a TakkKe B TOM, YTOOBI OH HE OBbLI
neperpyxeH nakeraMu. Kpome Toro, 3ToT ypoBeHb Ja€T TApaHTHUIO TOrO, YTO BCE NEPEIABAEMBIE
MaKeThl JOUIYT 10 MOJIyqaTelIs.

Crnenyrouuii ypoBeHb, 100aBIsI€MbIi K COOOIIEHHUIO, - CETEeBOM ypoBeHb. VIMeHHO Ha
TOM JTamne cooOLIeHHE MpeBpallaeTcss B IMaKeT WM JAedTarpammy. B 3aronoBok mnakera
BKJIIOUAETCS JIOTUYECKUI CEeTeBOM ajpec, o KOTOpOoMY Tepeaercs cooluienue. B uucne apyrux
CETEBBIE IPOTOKOJIBI BKIIIOUAIOT B ce0sl U mpoToko IP.

3a CeTeBbIM YpPOBHEM CIENyeT KaHAJIbHbIH YPOBEHb. 3/1€Chb CUMTHIBAIOTCS JaHHBIE,
NPE/ICTaBJICHHBIE B JBOUYHOM BHJE, U JOOABISAIOTCS K (OpPMATy, KOTOPBIA HA3bIBACTCS KaJPOM.
dopMar Kkajgpa 3aaaeTcs MPOTOKOJIOM ceTeBoro anmanrtepa (Hampumep, Ethernet umu ATM). B
3arojioBke Kaxkzaoro kampa coaepxkutrcs MAC-ampec (Media Access Control) - anpec
yIpaBJI€HUS JOCTYIIOM K Cpelie AJi CETEBOr0 YCTPOMCTBA. Y KaKJOr0 CETEBOro aJanTtepa €cTh
cBolt yHuKanbHbIN MAC-uneHtudukarop.

Ha ¢u3suueckom ypoBHe cooOlieHne mpeodpasyeTcsl B MOCIeA0BATEIbHOCTh UMITYJIbCOB,
NepeaoLnX JaHHbIE B IBOUYHOM BHJIE.

OTO mocieqHUN ypOBEHb CTE€Ka, U OH HE 3aBUCHUT OT TOTO, B KAKOM BHUJE MeperaeTcs
CHTHAJ, - B BUJAE DJCKTPUUECKUX HMITYyJILCOB OOBIYHON CETH WM CBETOBBIX HMITYJIHCOB
ONTOBOJIOKOHHON JWHUU. WMIynbebl 00pabaThIBalOTCS IUIaTaMU  CETEBOTO HHTepdeiica,
MpOTpaMMHOE 0OecTieueHHE CETEBOI CpPe/ibl B TOM MPOIIECCEe HE YYacTBYeET.

KoHnTpoJibHBIE BONIPOCHI:

1.CemuypoBHeBasi »tajoHHas Mojenb OSI. Mogens OSI-ISO. Ilepeuens 7
(byHKIMOHAIBHBIX ypoBHEH cTeka Monenu OSI

2.®yHkuu 7,6 1 S ypoBHEH

3.DyHKIMU TPAHCIIOPTHOTO YPOBHS

4. OyHKIMH CETEBOTO YPOBHS

5.DyHKIMY KaHAJIBHOTO M (PU3HUYECKOTO YPOBHEH

IIpakTH4eckoe 3ansATHE 9
Oo0bequnenue JIBC. KopnoparuBHbie ceTn.

ILesab: naTh CTyEHTY OCHOBHBIE CBEJIEHHMsS 00 yCTpoHCTBax OoObEIUMHEHHUs ceTed, 00
YCTPOMCTBAX TEPPUTOPHUAIIBHO PACHPEIACICHHBIX CETEH; NPOTOKOJIAX KAHAJIBHOTO YpPOBHS,
JTanax IOCTPOEHUs] KOPHOPATUBHBIX ceTel; (QyHKIMM 000pyAOBaHHS OOBEIMHEHUS ceTeil
(xomMMyTaTOp, pOyTEP, MOCT U AP.

TeopeTnyeckas 4acThb:

VYcrpoiictBa o0benuHeHust cetei. [Ipotokonsl kaHanpHOro ypoBHs: Ethernet, Token
Ring, FDDI (Fiber Distributed Data Interface). KopmopatuBHblie ceTtn, DTambl HMOCTPOCHUS
KOpPIIOPaTUBHBIX CEeTEH.

YerpoiicTBa 00bequHeHHs ceTell 00ECIEUnBalOT CBSI3b MEXKAY CErMEHTaMHU JIOKAJIbHBIX
cerel, oraensHbIMU JIBC 1 nofcersiMu 11000ro ypoBHS. DTH YCTpoiicTBa B caMOM 00ILeM BUAE
MOTYT OBITb OTHECEHbl K ONPEJCIICHHBIM YPOBHSM 3TaJOHHOM MOJEIN B3aUMOAECHCTBUS



OTKPBITHIX cucTeM. CyIEeCTBYIOT CIEeIyIOIINE KIIACChl YCTPOMCTB It OObEIMHEHUSI CETMEHTOB
JIBC u cereil.

CeTeBble KOMMYTATOPbI

He Takx pnmaBHO i TIOCTpPOEHUs JIOKAJIBHBIX CETE€H NPHUMEHSUINCh CETEBbIC
KoHyenmpamopwsl (W11, B IPOCTOpeUnH, xaowt). Korna cereBasi KapTa OTChUIAET MAKET JaHHBIX
C KOMIIbIOTEpPA B CETh, Xa0 MPOCTO YCUIMBACT CUTHAJ U MEPENaeT ero BCEM YYacCTHHKAM CETH.
[MpuanMaer u oOpabaThiBaeT MakeT TOJIBKO Ta CeTeBash KapTa, KOTOPOM OH aJ[pecoBaH,
OCTaJIbHBIE €r0 UTHOPUPYIOT. [0 CyTH, KOHIIEHTPAaTOp — 3TO YCUIIMTEIb CUTHAJA.

B Hacrosimiee Bpems B JOKAJIBHBIX CETSX MPUMEHSIIOTCS KOMMYTATOPbI (WM, KaK UX
Ha3bIBAIOT, céumuu). IT0 OoJiee “MHTEIUICKTyallbHbIE” YCTPOWCTBA, TJ€ €CTh CBOW IMPOIIECCOp,
BHYTpPEHHsI1 IIMHA U OydepHas mamsaTh. EciaM KOHIEHTpAaTOp MPOCTO TEpenaeT IMaKeThl OT
OJIHOTO TMOPTa KO BCEM OCTaJbHBIM, TO KOMMYTAaTOp aHaJU3UpYyeT aJpeca CETEBBIX Kapr,
MOJIKJIFOUEHHBIX K €ro MopTaM, M MEepPEenpaBisIeT MaKeT TOJBKO B HYXKHBIM mopT. B pe3ynbraTe
Oecrosie3Hbli TpaUK B CETH PE3KO CHUKACTCS.

Kommyratop moxer paborats Ha ckopoctu 10, 100 mmm 1000 M6ut/c. D10, a Takxke
YCTaHOBJICHHBIE Ha KOMITBIOTEPAX CETEBBIE KAPTHI, ONPEAEIIIET CKOPOCTh CErMeHTa ceTh. [[pyras
XapaKTepUCTHKa KOMMYTaToOpa — KOJIMYECTBO MOPTOB. OT 3TOr0 3aBUCUT KOJIMYECTBO CETEBBIX
YCTPOWCTB, KOTOpPHIE MOYKHO MOJKIIOUNWTH K KOoMMyTaTopy. [loMHMO KOMIBIOTEpOB, MMM
SBIIAIOTCSA MPUHT-CEPBEPHI, MOJIEMBI, CETEBBIE AUCKOBBIE HAKONMMTEIN M APYTHE yCTPOWCTBA C
LAN-unTepdetiicom.

KommyTaTopbl ObIBalOT JBYX BHJIOB — YIIPaBIsieMbIE M HEYIIpaBIIsieMble. YTIpaBIsieMbIE,
00aat0T TONOTHUTENHEHON (HYHKIIMOHATBHOCTHIO. Tak, MOSIBISIETCS BO3MOXKHOCTD YIIPaBICHUS
KOMMYTAaTOpOM C IOMOIIBIO BeO-uHTEpdetica, 00beIMHEHUS HECKOIBKIX KOMMYTaTOpOB B OJIMH
BUPTYaJIbHBIA CO CBOMMH IIpaBMJIaMU KOMMYyTaluu NakeToB U T.J. CTOMMOCTH YINpaBIsE€MbIX
KOMMYTaTOpPOB ropa30 BbIIIE CTOMMOCTH HEYIIPaBIISIEMbIX, IO3TOMY B MaJIbIX U CPEAHUX CETAX
WCIIOJIB3YIOTCS HEYIIPABISIEMbIE KOMMYTATOPBI.

B noxanbHON ceTH MOKHO MCIIOJIB30BaTh Pa3IMYHOE JIOTOJIHUTEIBLHOE 000pYOBaHUE,
HampuMep, 4ToObl OOBEAMHUTH ABE CETHU WM OOECTHEeUUTh 3aIIMTYy CETH OT BHEIIHMX aTak.
Kpatko paccmoTpum cereBoe 00OpyIOBaHHE, KOTOPOE TMPUMEHSETCS MpPU MOCTPOSHUU
KOMITBIOTEPHBIX CETEH.

IIpunT-cepBep, win cepBep me4YaTH — D3TO YCTPOMCTBO, KOTOPOE IO3BOJISET
MOJKIIIOYUTh TPUHTEP, HE MMEIOIMIMIA COOCTBEHHOTO ceTeBOoro mopra k ceTd. [Ipoine roBops:
MIPUHT-CEPBEP — 3TO KOPOOKaA, K KOTOPO C OJHOM CTOPOHBI MOJKITIOYAETCS IPUHTEP, a C JPYTOH
CTOPOHBI — ceTeBOW TpoBoA. [Ipyu 3TOM MpHUHTEpP CTAHOBHUTCS AOCTYNMHBIM B JH000€ BpeMs,
IIOCKOJIbKY HE€ MpPHBSA3aH K KAKOMY-JIMOO KOMIblOTepy ceTH. CyIIecTBYIOT HNPHUHT-CEPBEPHI C
pasubivu noptamu: USB u LPT; Tak jxe BcTpeuaroTcss 1 KOMOMHUPOBAHHBIE BAPUAHTHI.

IToBTOpMTEAB NTPEIHA3HAYEH I YBEIMUEHUS! PACCTOSHUS CETEBOTO COEANHEHHUS IyTEM
YCHJICHUS AJIEKTPUUECKOro curHana. Ecimu Bel OynieTe MCMONb30BaTh B JIOKAIBHON ceTH Kabeib
BUTas mapa JuuHON Oonee 100 MeTpoB, MOBTOPUTENH OJHKHBI yCTAHABIMBATHCS B Pa3phIB
kabens yepe3 kaxasie 100 merpos. [lutanue moBTopuTeneil 0OBIYHO OCYIIECTBISETCS MO TOMY
ke kabemo. C MOMOIIBIO MOBTOPUTENEH MOXKHO COEIMHUTH CETEBBIM KaOeleM HEeCKOJIbKO
OTJIEJIbHO CTOSALIUX 3JaHUM.

Mapwmpyruzatop (WiM poyrep) — CETEBOE YCTPOWCTBO, KOTOPOE€ HAa OCHOBAaHUU
uH(bOpMAILlMM O CTPYKTYpEe CETHU IO OIpENelICHHOMY alTOpPUTMYy BBIOMpaeT MapIIpyT JUIs
MIEPECHUIKH MTAKETOB MEX/y pPa3IMYHBIMU CETMEHTaMH CETH.

MapipyTuzaTopsl TPUMEHSAIOT A1 OOBEIWHEHHUS CceTell pa3HbIX THUIIOB, 3a4acTYIO
HECOBMECTHMBIX TI0 apXHUTEKType M MPOTOKoJaM (Hampumep, s mojacoenunenus: Ethernet k
cett WAN). Takxe mMapuipyTH3aTOp HCIOJIB3YETCS IJs oOecredeHus NOoCTyna U3 JOKaIbHOM
CeTH B TI00aibHyI0 ceTh IHTepHET, OCyIECTBISASA PH 3TOM (DYHKIIMH MEKCETEBOTO dKpaHa.

Moct — ycTpoiicTBO, 00BEANHAONIEE ABE UICHTHUHBIE CETH MPOCTON KOH(UTypaluw,
UCIOJIB3YIOLINE OJIMHAKOBbIE METOJbl Iepefaud JaHHBIX B IpPEJesax OrpaHUYEHHOTO
MPOCTpPAaHCTBA. MOCT MOXET COEAMHATH CETH pa3HBIX TOIOJIOTUH, HO paboTaroliue TMoJ
YIPaBJIEHUEM OJHOTHUITHBIX CETEBBIX ONEPALMOHHBIX CUCTEM.



I3 — yCTpoicTBO, TMO3BOJISIONICE OpPraHW30BaTh OOMEH JaHHBIMH MEXIY
Pa3IUYHBIMU CETSIMM, UCTIOJIb3YIOLIMMHU Pa3HbIE IPOTOKOJIBI B3aUMOACHCTBHSL.

103 BBIIONHSET MpeoOpa3oBaHUE MEXAY JABYMs IPOTOKOJAMHU JJsl BCEX 7 ypOBHEH
B3aUMOJICHCTBUS U MO3BOJIAET MOAKIIOYUTD JOKAIbHYIO CETh K IJI00abHON ceTn

IIporoxounbl kanaabHoro yposusi: Ethernet, Token Ring, FDDI (Fiber Distributed
Data Interface)

Ecnu 0oOMeHBI y y37I0B MOSIBISIFOTCS aCHHXPOHHO, TO BO3HUKAET MpoOiiemMa pa3zefeHHs
o01melt cpelibl MeXIy MHOTUMH y3J1aMH, JPyTUMH CJIOBaMH, polieMa obecredeHus JoCTyma K
CETH.

JlocTynom K ceTH Ha3blBalOT B3aMMOJIEHCTBHE y3Jla CETU CO CPEIoi Mepenayd JaHHBIX
U1 oOMeHa nHpopMalueil ¢ IpyruMu y3iaamH.

YrnpapieHue J0CTYNIOM K Cpejie - 3TO YCTaHOBJIEHHE MOCJIEI0BAaTEIbHOCTH, B KOTOPOH
y3JIbI IIOJTy4YaloT MOJIHOMOYHS 1O AOCTYIY K CpeJie epeaaun JaHHbIX.

Mertonbl JocTyna MOTYT OBITh CITy4alHBIMH UM J€TEPMHUHUPOBAHHBIMHU.

* OCHOBHBIM HCHOJB3YEMBIM METOJOM CIy4allHOrO JOCTyHa SBISIETCA METOJ
MHOXECTBEHHOTO JOCTyIa C KOHTpoJeM Hecyield u oOHapyxkenneMm koHdpukToB (MJIKH/OK)
umu (CSMA/CD).

*  Y3en, xenarolmMi HayaTh nepeaayvy, OOHApYX HB B HEKOTOPHI MOMEHT BpeMEHH t;
OTCYTCTBHE KOJI€OaHM, 3aXBaThIBAa€T CBOOOJHYIO JIMHHIO, T.€. IOJIy4aeT IOJHOMOYMS IO
UCTONb30BaHUI0 JUHUU. JItoGasg napyras cTaHIus, »Kejarollas HayaTb Ieperadyy B MOMEHT
BpeMeHH t; > t; IpU 0OHAPYKEHUU NIEKTPUUECKUX KOJeOaHUI B IMHUM, OTKJIA/IbIBAET NIepeaady
10 MOMeEHTa t + tq, T1e tq - 3aeprKKa.

Cpenu 1eTepMUHHPOBAHHBIX METOJIOB JIOCTYTA K CETH MepeAayd JaHHBIX Mpeo0i1agaroT
MapKepHble MeTO[bl J0cTyna. MapkepHble METO/Ibl OCHOBAHBI Ha IMepegade MOJHOMOUYUM Ha
nepeaadyy OJHOMY M3 Y3JIOB CETH C IOMOIIBIO CIEIHAIbHOTO HWH(POPMALMOHHOTO OOBEKTa,
Ha3bIBAEMOT'0 MapKEPOM.

Ku3HenesTenbHOCTh YEJIOBEKa CBSI3aHA C Pa3sHOOOpa3HBIMM pecypcamMH: NMPUPOIHBIMH,
MaTepHalIbHBIMHU, SHEPTeTHUECKUMH, (PMHAHCOBBIMU. B nHbopmannoHHom oO1miecTBe Bece Oosee
3HaYUMBIMU CTaHOBATCS MH(OpMalMOHHBIE pecypcbl. OHM BO3HMKJIM Kak pe3yjbTar
MHTEJUICKTYaJIbHON JIeATEIbHOCTH YeJIOBeKa, OOJa/laiolero ONpe/eleHHbIMU 3HaHUAMU U
ONBITOM. OTH 3HAaHUS MaTepUANIM3YIOTCS B BUJE IPOU3BENECHUN MCKYCCTBa, JIUTEPaTypHl,
Hay4HbIX pa3paboToK, 6a3 JaHHBIX, AITOPUTMOB, KOMITBIOTEPHBIX IPOTPAMM.

C pacnipocTpaHeHHEM MEPCOHATIBHBIX KOMIIBIOTEPOB OTPOMHYIO POJIb B IPEJOCTABICHUH
YeJIOBEKYy JIOCTyna K MH(OPMAIMOHHBIM pecypcaM CTalld WrpaTh KOMIIBIOTEpHBIE CETH
(Computer NetWork, ot anrmn. net — cetb u work — pabota).

KopnopaTtuBHble ceTH Ha3bIBalOT TaKKe CETAMM MacliTaba MpeaArnpusTus, 4To
COOTBETCTBYET JIOCIIOBHOMY TEpEBOY TepMHHA «enterprise-wide networksy, ncnonb3yemoro B
aHIJIOSA3bIYHON JITepaType A 0003HaueHus 3toro Tuma cered. Cetu Maciradba npeanpusTis
(xopriopaTUBHBIE CETH) OOBEANHSIOT OOJIBIIOE KOJIMYECTBO KOMIBIOTEPOB HA BCEX TEPPUTOPHSIX
OTAENbHOro npeanpusaTis. OHU MOTYT ObITh CIIOKHO CBSI3aHBI U IMOKPBIBATh TOPOJI, PETUOH WIIH
Ja)ke KOHTUHEHT. UMcno monb3oBaTeneil M KOMIBIOTEPOB MOMKET H3MEPATHCS ThICAYaMHM, a
YHUCIO CEPBEPOB - COTHSAMH, DPACCTOSHUS MEXAY CETSIMU OTAEIbHBIX TEPPUTOPHH MOTYT
OKa3aThCsl TAKUMH, YTO CTAHOBHUTCS HEOOXOAMMBIM HCIOJIb30BaHUE IJ100aIbHBIX CBA3eH. [
COEIMHEHMsI y/IaJeHHBIX JIOKAJIbHBIX CETEeH U OTAEIbHBIX KOMIIBIOTEPOB B KOPIIOPATHUBHOMN CETH
MPUMEHSIOTCS Pa3sHOOOpAa3HbIE TEIEKOMMYHHUKAIIMOHHBIE CPEJICTBA, B TOM YHUCIE TeleQOHHBIE
KaHaJIbl, paJlOKaHaJIbl, CIIyTHUKOBAs CBA3b. KOPHOPAaTUBHYIO CETh MOXHO MPEJICTABUTH B BUIE
«OCTPOBKOB JIOKAJIbHBIX CETEW», MJIABAIOLIUX B TEJIEKOMMYHHUKALIMOHHON CpeJe.

B xopnopatuBHOW ceTtn 00s3aTenbHO OyIyT HCIOJIB30BaTbCS PA3JIUYHBIE THIIBI
KOMITBIOTEPOB - OT MIHH(PEHMOB 0 MEPCOHAIOK, HECKOJIBKO THUIIOB OTEPAIIMOHHBIX CHCTEM H
MHOXECTBO pa3IMYHbIX NpUIoXkeHUH. HeomaHopolHble YacTH KOPIOPAaTHBHOM CETH JIOJIKHBI
paboTaTh Kak €IMHOE IIeJI0e, MPEAOCTaBISAS MOJIH30BATENSAM IO BO3MOXKHOCTH MPO3PAYHBIN
JOCTYI KO BCEM HEOOXOMMBIM pecypcam.

[Ipu nepexone oT Gojee MpOCTOro THUMA ceTel K Oojee CI0XHOMY, OT ceTell oTnaena K
KOPITIOPAaTUBHOM CETH - CeTh JI0JKHA ObITh BCe 0o0Jiee HAAeKHON U OTKAa30yCTONYMBOM, IPH 3TOM



TpeOOBaHUS K €€ MPOU3BOJAUTEILHOCTH TAKXKE CYIIECTBEHHO Bo3pacTatoT. [lo Mepe yBenuueHus
MacIITabOB CETH YBEIMYUBAIOTCA U €€ (PYHKIMOHAIbHBIE BOZMOXKHOCTH. 1o cetn mupkymupyet
BCE BO3pacTaroliee KOJIMYECTBO JAHHBIX, U CETh JOJDKHA OOecledYnBaTh MX O€30MacHOCTh U
3alUIIEHHOCTh HapsAAy € JocTymHOCThi0. CoeauHeHus, oOecredyuBaroliie B3auMOJCHCTBUE,
JOJDKHBI OBITH Oojiee Tpo3pauHbiMH. [lpu KakIoM TMepexojae Ha CIEeIyIONIHA YPOBCHb
CIIO)KHOCTH KOMITBIOTEpHOE O0OpYy/IOBaHME CETH CTAaHOBHUTCA Bce Ooiiee pazHOOOpa3HBIM, a
reorpauuecKiue pacCTOSHUS YBEJIWYHMBAIOTCS, JIeNas JIOCTH)KEHHE Ieneld Ooyiee CI0XKHBIM;
6o1ee MPOOIEMHBIM U TIOPOTOCTOSIINM CTAHOBUTCS YIIPABJICHUE TAKUMU COCTUHEHHUSIMH.
Teppuropuansno-pacnpeneneHusie cetu (KCIIM), moctpoeHHble HA OCHOBE TEXHOJIOTUU
VPN, saBmstoTcss (yHZaMEHTOM [UIsi BHEOPEHHS BCEX MOCIEAYIOIIUX JOMOJHUTENbHBIX
CEPBHCOB, TAaKUX Kak mepenada royioca mo [P, BumeokoH(pEpeHII-CBs3b, OU3HEC-TTPIIIOKECHUS H
CEpBHCHI, a TaKKe JUIsl OpPTaHW3allMKd OMEPATUBHOM M KOH(HUICHIUAIBHON CBA3H CO BCEMHU
(1)I/IJII/IaJIaMI/I KOMIIAaHWKX W 3HAYUTCJIBHOI'O0 YMCHBIICHHA 06'I)eMa MCKAYTOPOAHETO U
MeXIyHapoAHOro Tpaduka 3a cueT nepefauun TenedoHHbIX 3B0HKOB 1o kaHaigam KCIT/I.

KonTposabHbIE BONPOCHI:

1. VYctpoiicTBa 00beIUHEHMS CETEN.

2. @OyHKIUUM KOMMYTaTopa, MPUHT-CepBEpa, MOBTOPUTENS, MapLIpyTH3aTOpa, pOyTepa,
MOCTa U IIJI03a.

3. @OyHKIMH MPOTOKOJIOB KaHAIBHOTO YPOBHS

4. Otnuuusi KOPIOPATUBHOU CETH OT JIOKAJILHOM U T7100aNbHOM ceTeil.

IMpakTnyeckoe 3ansaTue 10
TeppuTOopHaJIBLHO pacnpe/e/ieHHbIe BbIYUCIANTENbHbIE ceTU. [IpuHIunbI
MOCTPOEHHUSI.

Henb: naTh CTyIEHTY OCHOBHBIE CBeIEHHUs 00 yCTpoiicTBax oObequHeHHs ceTed, 00
YCTPOUCTBAX TEPPUTOPUATLHO PACHPEICICHHBIX CEeTeH; MPOTOKOJIaX KaHAJIBHOTO YPOBHS,
JTamax IMOCTPOCHHUS KOPIIOPATUBHBIX ceTed; (QYHKIMH OOOpYyIOBAaHUS TEPPUTOPHUAIBHO
pacmpe/IeieHHBIX ceTel, (PYHKIUM MPOTOKOJOB KaHAIBHOTO YPOBHS, WCIOIB30BaTh CPEIICTBA
00BEeIMHEHUS CETeH, NCTIONB30BaTh CPEICTBA TEPPUTOPUATILHO PACTIPECICHHBIX CETEH.

ITpu nepexone ot Gosnee MpocToro Tuna cereil k 0osee CI0KHOMY - OT ceTeil oTaena K
KOPIIOPaTUBHOM CETH - CeTh JOJDKHA ObITh Bce OoJjiee HAJEKHOM M OTKAa30yCTOMYMBOM, IpH
3TOM, TpeOOBaHUA K €€ MPOU3BOAUTEIBHOCTH TaKXkKe CYIIECTBEHHO Bo3pacTatoT. HeonHopoaHbIe
YacTH KOPIOPAaTHBHOM CETH JOJDKHBI paboTaTh Kak €OUHOE LeNioe, TPEeIOCTaBIsA
MOJI30BATENSIM 110 BO3MOXKHOCTH MPO3pAYHBIN JOCTYI KO BCEM HEOOXOIMMBIM pecypcam. DTO
MO>KHO 00€CTIEUUTh TOJIBKO C MOMOIIBIO 10/100pa 000pYy10BAaHUS CETEM.

TeppuropuanbHo-pacnpenejennbie cetu (KCIIJI) — w3 Ha3zBaHusi OYEBHUJIHO, YTO
JAHHBIMA THUI CETEW CBA3M — 3TO CETEBasl CTPYKTypa, OOBEAMHSIONIAs C MOMOIIbIO Pa3IMYHBIX
KaHaJIOB CBS3M OGUCH U 3[aHUs OJHOM KOMIIAaHUH, KOTOpPbIE PACIOJIOKEHbl Ha 3HAYUTEIHHOM
OTJAJIEHUU APYT OT JApyra.

TeppurtopuansHo-pacnpeneneHusie cetn (KCII), kak npaBuino, oO0beAUHSIOT OQUCHI,
MOJIpa3esieHus] U JIpyrue CTPYKTYpbl KOMIIAHMM, HaXOZsIIMEcs Ha yIaJeHUH JpYyr OT JApyra.
IIpr 3TOM 4YacTO y37bl KOPIOPATUBHOM CETH OKAa3bIBAIOTCS PACIOJIOKEHHBIMH B Pa3IMYHBIX
ropojiax, a MHOI/Ia U CTpaHax.

[TpyuHIMIBL, 10 KOTOPBIM CTPOUTCS TaKas C€Tb, OTIUYAIOTCS OT T€X, YTO MCIOJIB3YOTCS
MIPU CO3/IaHHH JIOKAJIbHBIX ceTel (puc.).

OCHOBHOE OTJIMYME COCTOMT B TOM, YTO TEPPUTOPUAIBHO-pACIIPE/ICIEHHbIE CETH
UCIIOJB3YIOT AapEHJOBaHHbIC JIMHUMU CBSI3W, apEHJHAs IUlIaTa 3a MCIOJNb30BaHME KOTOPBIX



COCTaBJISIET 3HAYMTENIBHYIO 4acTb B C€OECTOMMOCTH BCEH CETH M BO3pAcTaeT C yBEIUYECHHEM
Ka4ecTBa U CKOPOCTH INepeadyn JaHHbIX.

[TosToMy opraHu3amys KaHaJOB CBSI3U SBJISIETCS NIEPBOH 3a1a4eil, KOTOPYIO HEOOXOAMMO
pemiate TpU CO3AaHUHM TEPPUTOPHATBHO-PACIPE/ICIEHHBIX KOPHOpaTHBHBIX cereil. Ecmu B
peAesax OJHOrO0 Tropoja BO3MOXKHA apeHAa BBIACICHHBIX JIMHWW, B TOM YHCIE
BBICOKOCKOPOCTHBIX, TO TIPH TIEPEX0e K reorpadMuecky YAaJICHHBIM y3JIaM CTOUMOCTD apeH/Ibl
KaHaJIOB CTaHOBHUTCA 3HaqHTeHLHOﬁ, a MX Ka4eCTBO W HAACKHOCTH IIPU 3TOM MOTYT OBITH
HEBBICOKUMH.

Bo3MoxHBIM PCIICHUCM 3ada4u OpraHu3alliyi KaHaJIOB CBA3W MCXKAY YAAJICHHBIMHA
y3JlaMH KOPIIOPaTUBHOM CETH KOMIIAHWHM SBIISETCS HCIIOJIB30BAHUE YK€ CYHIECTBYIOMINX
ro0abHBIX YaCTHBIX ceTedl. B 3TOoM ciyyae HeoOXoauMo o0ecreunTh KaHajdbl OT O(ucoB
KOMITAaHUHU /10 ONMKadIIuX y3JI0B INI0OATbHOM YacTHOM ceTH. YacTHBIE CETH MOTYT COAEpKaTh
KaHaJIbl CBA3W PAa3HbIX THUIIOB!: Ka0OeJlbHbIE ONTHYECKHE U OJICKTPUYCCKHUEC, B TOM YHCIIC
TeneoHHbIe, OCECIPOBOAHBIE paavo- M CIYTHUKOBBIE KaHAbl, HWMEIOIINE pPa3IHM4YHbIC
IIPOITYCKHBIE CIOCOOHOCTH.

PemioHanHbIR ogmc™,

LenTtpansHei

ocumc

BLICOKONPOMIBOAHTE NbHAI
MapupyTH3aTop
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Pucynok 8- [IpuHIMN OCTPOEHHUS CETH

[Tpu nonkmroueHMH OGUCOB KOMIAHUM dYepe3 Io0ajdbHble YaCTHbIE CETH YJAJICHHBIE
MIOJIb30BATENM HE OIIYIIAIOT ce0sl M30JIMPOBAHHBIMU OT MH(POPMAIIMOHHBIX CHCTEM, K KOTOPBIM
OHU OCYLIECTBJIAIOT JOCTYII, yJaJ€HHbIE MECTOIOJIO)KEHNS KOMIIAHUU MOTYT OCYILIECTBISThH
oOMeH nHpopManueit He3aMeUIUTENIbHO, U BCS TiepeiaBaeMasi HH(pOpMaIs OCTaeTcsl B CEKpeTe.
OpHako opraHu3anMs KaHajoOB CBA3HM depe3 II00ajbHbIE YaCTHBIE CETH TaKKe MOXKET ObITh
JIOPOTOCTOSIIEN.

ObecnieunTh MHOTHE MPEUMYIIECTBA YACTHBIX CETEH 32 MEHBIIYIO CTOMMOCTH MO3BOJISET
TeXHOJIOTUsl BUPTYAJIbHBIX YacTHbIX ceTeii (VPN, Virtual Private Network).

VPN — 310 noruyeckasi yacTHasi CeThb, OpraHu3zyemasi MoBepX MyOJUYHON CeTH, Kak
npasuio, cetu Murepruer. Cnenys Tem ke (GyHKIMOHAIBHBIM MPUHIMIIAM, YTO U BBIJCICHHBIC
auHud, VPN 1o3BoisieT yCTaHOBHUTH 3alUIIEHHOE HU(GPOBOE COEAMHEHUE MEXIY JBYyMS
yJaJIEHHBIMH MECTOMNOJIOKEHUSIMH (MM JIOKaJIbHBIMU ceTaMu). HecMoTpst Ha TO, 4YTO IO
MyOJMYHBIM CETSM KOMMYHUKAllMM OCYUIECTBIISIOTCS C HCIIOJIb30BAHUEM HEOEe30MacHbIX
MIPOTOKOJIOB, 3a CYET MIM(POBAHUS CO3MAIOTCS 3aKpbITble KaHajibl OoOMeHa WH(opmaluei,
oOecrieunBaronyie 6€30MacHOCTh MepeaBaeMbIX TaHHBIX (pHUC.9).

BuptyasibHble 4acTHBIE CETH MO3BOJISIOT O0BEIUHUTH IeorpauuecKy pacipesiesicHHbIE
oduchl OpraHM3allMd B €IUWHYI0 CeTb M TakuM o00pa3oM oOecneduTb €IUHOE aJpecHOe
npoctpanctBo JIBC, enuHyio Hymepaiuio KOpPIOpaTHBHON TeneOHHOW CBs3H, 00IIyr0 0a3y
JaHHBIX W T.0. WHBIMH cloBaMH, OpraHuM3yeTcsi eauHas ceTeBas WH(QpacTpykTypa H
MH(POPMALIMOHHOE TPOCTPAHCTBO KOMITAHUH, JIOCTYNl K KOTOPOMY OJMHAaKOBO BO3MOXKEH M3
J000M TOUKHU KOPIOPATUBHOM CETH.
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Pucynok 9 — [Ipumep BUpPTyanbHON 4aCTHOU CETH

KonTpoJbHBIE BOIPOCHI

5. IlpuHOHMIBI DOCTPOEHUS TEPPUTOPUATIBHO-PACIIPEACIICHHBIX CETEN
6. TexHomorus BUpTyaabHbIX YacTHbIX ceTell VPN.

7.  OCHOBHOE OTJIMYUE TEPPUTOPHUATILHO-PACIIPEICIIEHHBIX CETeH

IIpakTuyeckoe 3ansaTue 11
Pa3pa0oTrka TOno/10rnu HepapxXu4ecKoi ceTu.

Hem): AaTb CTYIACHTY CBCIACHHUA O TOIIOJIOTHH I/Iepapanecxoﬁ CCTH, (I)YHKI_II/II/I
TOIIOJIOT'MH I/IepapXI/I‘IeCKOI\/’I CETHU

TeopeTnyeckas 4acThb:

KoHuenmnus nepapxuueckux ceTeil O4eHb HAIIOMUHAET KOHLEMLHIO ATAJIOHHONM MOJAEIN
OSI, B cOOTBETCTBUU € KOTOPOIl IIPOLIECC B3aUMOECHCTBHS MEX/1y KOMIIBIOTEpaMH pa3OuBaeTcs
Ha HECKOJIbKO (P)YHKIIMOHAJIbHBIX YPOBHEH, BHIOIHIIOIINX OMPEACICHHBIN KPYT 3a1a4. Y pPOBHU
UepapXUUYecKOil MOJENTU JOJKHBI KaK MOXHO 0ojiee TOYHO COOTBETCTBOBATh IOCTABIIEHHBIM
nepesl HUIMH LIETSM.

Hepapxnueckast TOIOJIOTUS TaKKe Ha3bIBAECTCS BEPTUKAIBHOM, WM APEBOBUAHOMN, CETHIO.
C10BO «aepeBo» CBSI3aHO ¢ TeM (PaKTOM, YTO MepapXHUECcKasi CeTh YaCTO HaIIOMUHAETCS JEPEBO,
BETBU KOTOPOT'O PAcTyT M3 BEPILMHBI BHU3 /10 CAMOI'O HUYKHETO YPOBHS.

Hepapxuueckue ceTu CTposATcs Ha 06a3e TeXHUKHM KaOenbHOro TeneBuaeHus. OCHOBHBIE
MPEUMYIIECTBA TAaKUX CETed - OTHOCUTEIbHO OouibllIasi MNPOTSHKEHHOCTh (m0 50 kM) H
BO3MOXKHOCTb MapajuIeibHOM Mepesaud peud, JaHHBIX W H300paxeHuil. Bo3mokHocTu 1O
HapallMBaHUIO HEpPapXUUECKON CEeTH BechbMa OrPAaHUYEHbl HU3-32 BBICOKOW CTOMMOCTH €€
YCTAaHOBKM M CJIOXHOCTH AaHAJOrOBBIX KOMIIOHEHTOB, KOTOpbIe TpeOylT, KpoMe TOro,
perynsipHoil HacTpouiku. Ilepem pasBepThIBaHMEM CE€TH HEOOXoAuMa TpeIBapuTeIbHAs
TIIaTesIbHAs TMpopaboTka Tpacc Kalesed, MECT YCTAaHOBKHM PETPAHCIATOpPA, YCHIUTENEH,
OTBETBUTEJEH, YUUTHIBAIOIIAS IEPCIEKTUBBI OAKIIOUEHUS HOBBIX OKOHEUHBIX CUCTEM.

HanexHocTs nepapxuueckoil cetn obecnieunBaercs, Kak MpaBUIO, Pe3epBUPOBAHUEM €€
CBSI3HBIX YCTPOMCTB, BpeMsi HApaOOTKH Ha 0TKa3 KOTOPBIX MOXKET cocTaBlATh 70 400 ThIC. yacos.

B OGonbimHCTBE ciy4yaeB MepapXuyeckas MOJAETIb CETH IOJpa3yMeBaeT ONpe/ieleHue
Tpex ypoBHen. Kak mnokazaHo Ha pucyHke 10, KaxIplii ypOBEHb HEPAPXUYECKON CETH
BBINOJIHSAET COOCTBEHHbIE (DYHKIIMOHAIbHBIE 3a/auu.

Aopo (core) cetTm OTBeUaeT 3a BBICOKOCKOPOCTHYIO TIiepelnady ceTeBoro Tpaduka;
IIEPBUYHOE NIPEJHA3HAYECHUE YCTPONCTBA, BXOJALIETO B AIPO CETH, 3aKJIFOUAETCS] B KOMMYTALUH
MIAKETOB.

Ha yposne pacnpedenenus (access layer) nmpoucXoquT CyMMHUpPOBaHHE MapIIPyTOB U
arperarus Tpaduka.



Yposeno oocmyna (access layer) orBedaer 3a (opMHpoOBaHHE CETEBOTO Tpaduka,
BBITIOJHSET KOHTPOJIb TOYEK BXOJa B CETh W MPEAOCTABISIET APYTUe CIy:KObl MOTPAHUYHBIX
YCTPOKCTB.

[TocMoTpuM Ha B3aUMOOTHOIIEHHE STUX YpPOBHEH ¢ (yHIaMEHTAJIbHBIX HPUHIUIIOB
MIPOEKTUPOBAHUS CETEM.

1. Pa3mepnl ydacTka ceTH, Ha KOTOpPbIE BIHMAET M3MEHEHHE TOMOJOTHH, TOJKHBI
OBITH CTPOTO OTPAHUYCHBI; IPH STOM >KeJIaTeIbHO, YTOOBI TAHHBIN Y4aCTOK CETH OBLIT KaK MOXKHO
MEHBIIIHIM.

2. Mapuipytuzatopel  (a  Takke JApyrue CeTeBble  YCTPOMCTBA)  JOJIKHBI
o0OpabaThIBaTh MUHUMAJIBLHO BO3MOXKHBIH 00beM HH(POPMAIIHH.

Kaxiplif U3 3THX NPUHIMIIOB MOXET OBITh pEasu30BaH C MOMOIIbI0 CYyMMHPOBAHUS,
KOTOpPOE OCYIIECTBIISIETCS Ha ypOBHE pacIlpeesieHHUs] HepapXU4ecKoil Mofenu ceTH. Takum
00pa3om, 0TCI0/1a CIIEAYET, YTO 00JIaCTh CXOIMMOCTH MPOTOKOJIA MAPIIPYTH3AIMH JOKHA OBITH
OTrpaHUYEeHa YPOBHEM pacrlpeieTeHHs.

Tak, moBpexaeHne KaHalla nepeaayd MHPOPMAaLUU YPOBHS JIOCTYTa, HE JOJDKHO CTaTh
MPUYMHOM M3MEHEHHs TaONWIBl MapUIpyTH3alUU sAapa MU HAo0OpOT — MOBPEXKICHHE JIMHUU
CBSI3W siipa HE JOJDKHO OKa3aTh CKOJIBKO-HHOYIb 3HAYUTEIHHOTO BIIMSHUS Ha TaOJIUIBI
MapuIpyTU3allii yCTPOUCTB YPOBHS AOCTYTIA.

KommyTaums naketos
Nonwas HdopMauns
© MapupyTax
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Pucynok 10 — CtpykTypa uepapxuyeckoit cetu

B nepapxuueckux cersix arperanusi Tpaduka M ero HarnpapjI€HHE B BhICOKOCKOPOCTHBIE
KaHaJbl nepefayd HMHGOpMAIMKU HPOMCXOIAUT HO Mepe MPOABIKEHHsS Tpaduka OT YPOBHS
JOCTyNna K sIpy CeTUu. AHANOTMYHO paszjeiieHue Tpaduka W €ro HamnpapleHHE 10 MeHee
CKOPOCTHBIM KaHaJaM Mepeslaud JaHHBIX MPOMCXOJIUT MO Mepe MPOJBUKEHUS Tpaduka oT sapa
CETH K YyCTPOMCTBAM YPOBHS JA0OCTyNa, KaK OKa3aHO Ha pucyHke 11.

Anpo cern

[lepen siqpom ceTH MoOcTaBjieHA OJHA YETKO cOPMYJIMPOBAHHASA 3a/1aya — KOMMYTAalHsI
nakeToB (switching packets). YcrpolicTBa sipa JOIKHBI QYHKIMOHUPOBATh B PEKUME MTUKOBOM
IIPOU3BOAUTENIBHOCTH. FIMEHHO B siIpe CETH COCPENOTOUEHA BCS €€ BBIYUCIUTENbHAS MOIIIHOCTb.

OcCHOBHBIE CTpaTeruy, MO3BOJSIOIIUE JOOUTHCS MAKCUMAJIbHOW HPOM3BOIUTEIHLHOCTH
s/1pa CeTH:

1. B sape He 10JKHBI pEaIM30BbIBATHCS CETEBBIE PABUIIA.

2. Kaxnoe ycTpoicTBO siipa JOHKHO 00JagaTh BO3MOKHOCTBIO JIOCTYMa K KaXIOMY
ITyHKTY Ha3HAYECHUS CETH.

IMosHast AOCTHAKUMOCTD KA:KI0T0 MYHKTA HA3HAYEHHUS

YcrpoiicTBa sapa JODKHBI 00JIafaTh JOCTATOYHOM MH(pOpManueil o Mmaprpyrtax ajs
MIPOBEJCHUS] HHTEIJICKTYyaJlbHOM KOMMYTallMM T[aKeTa, MpeAHa3HaueHHOro [uid Jiro0oro
KOHEYHOI'0 YCTPOMCTBAa CETH; MaplUPyTHU3aTOPHl SApa HE TOJKHBI MCIIOJIB30BATh CTAHJAPTHBIC
MapIIPYThl Ui JOCTH)KEHUS BHYTPEHHUX IMYHKTOB HazHadeHus. CieayeT OTMETUTh, CKa3aHHOE
BBIILIC OTHIOJb HE O3HAYaeT, YTO MapIIPYTU3aTOp fAapa JOJDKEH o0lajgaTh CBEACHUSMH O
MapaipyTe K KaXAOW OTHCIbHOW mojceTH. JlJis yMEHBIIGHHS pPa3MEpPOB  TaOJIUIIbI



MapaipyTHu3aivuu gapa MOryT U JOJIKHBI UCIIOJIB30BATECSA CYMMApPHBIC MapUIPYThL. CTaHIIapTHBIG
K€ MapIIPYyThl ClIeAyeT UCIOJIb30BaTh Ul JOCTH)KEHUSI BHELIHUX ITyHKTOB HAa3HAUYEHUH, TaKHX,
Harpumep, Kak y3isl Internet.

Arperayns Tpadpuka
npoBoANTCA Ha
rpaH1Lax ypoBHe#
vepapxu4eckon ceTn

YposeHb [/ |
pacnpenenenus; |

Pucynok 11 — Arperanuu Tpaduka 1 CyMMHUPOBaHHE MapIIPyTOB HAa TPAaHHUIIAX YPOBHEH

CymiecTByeT TpH OCHOBHBIC TIPUYMHBI IS OTKa3a OT CTPATeTHU CTaHAAPTHBIX
MapIIpyTOB:

1. O6neryenue 3a1a4u oOecTIeUeHUS U30BITOYHOCTH SIIPA.

2. CHukeHHe BEepOSITHOCTH YACTHYHO ONTUMHU3UPOBAHHON MapIIpyTH3AIHH.

3. TlpenoTrBpalieHue BOZHUKHOBEHUS METEIh MaPIIPyTH3ALIUH.

[Tockonpky 00BbeM Tpaduka TOCTHraeT MaKCUMyMa HUMEHHO B sifIpe, 37eCh HEOOXOAUMO
VYHUTHIBATh KXKI0C MPUHITHE PEHICHHUS O KOMMYTAI[MHM MAKETOB. YUUTHIBAs CHCIH(UKY SApa,
YaCTUYHO ONTUMU3UPOBAHHAS MapUIPYTH3AIUS MOXET SBUTHCS MPUYMHON JecTaOuiIn3aiuu
CeTH.

[Tpumepom HaHHOW CTpaTeruu SIBISIETCA CTPYKTypa Touek goctyma k cetu (Network
Access Points) B Internet. YcTpoiicTBaMm, MOAKIIOYEHHBIM K TOYKaM JOCTyna K CETH, HE
pa3pelaeTcsi UCIOJIb30BaTh CTAHAPTHBIE MapIIPYThI IS JOCTHXKEHHUS, KAKOTO ObI TO HU OBLIO
nmyHKTa Ha3HaueHus. (CrleaoBaTeNbHO, KaXI0€ TMOJKIIOUYEHHOE YCTPONCTBO  00JIHCHO
MOJIEP)KUBATH MONHYO TabauIy Mapuipytusanuu Internet. Heo6xoauMo oTMETUTB, YTO MOJTHAS
TabnuIla MapUIpyTHU3allMM HE BKIOYaeT B ce0s uHopMmaiuio o MapHipyTe K Kakaou
BO3MOXXKHON mojaceTH. Bmecto 3Toro Ha ypoBHE pacmpeleneHus ceTd (Kylda BXOIST
MapIIpyTU3aTOPhI, MOCTABIISIFONIME TPaPUK B TOYKY JOCTYIA K CETH) aKTUBHO HCIIOIB3yeTCS
arperanusi, no3Bossitonas 3p(GeKTUBHO YMEHBIINTh pa3Mep TaONHIbl MapiipyTu3anuu Internet
B spe.

Tunel aapa

B OosbmIMHCTBE MaJbIX CETEH MCIOIB3YETCS BbIPOHMCOeHHbIN THII sAfpa. BeIpokieHHoe
SJIPO COCTOUT M3 OJTHOTO MAPIIPYTU3ATOPA, BBHITIOTHSIOLIETO POJIb sIpa CETU U COETMHEHHOTO CO
BCEMH OCTAJILHBIMH MapIIpyTHU3aTOpaMU YPOBHS paclpeleicHus. B coBceM MENTKHX CeTsIX
MapIIpyTU3aTOp BBIPOXKACHHOTO SApa MOXET ObITh TOJKIIOYEH HEMOCPEJICTBEHHO K
MapHIpyTHU3aTopaM ypOBHSA JIOCTyMa, MHHYS, TaKuM 0Opa3oM, YpOBEHb pacrpeerIcHus,
KOTOPBI 3a4acTyI0 MMPOCTO OTCYTCTBYET B CETAX MAJIOTO pa3Mepa.

BripoxxieHHble sijpa JIETKO TOAJAIOTCS OOCITY)KMBAHHUIO, TaK KakK 0 TPUXOAUTCS
UMETh BCEro JHIb C OJHUM MapUIpyTH3aTOPOM, OAHAKO TOCTAaTOYHO HETaTUBHO BIHSIOT Ha
BO3MOKHOCTh MaciiTabupoBaHusi cetd. OCHOBHOM MNPUYMHONW ITUIOXOM MacumTabupyeMOCTH
CeTeil ¢ BBIPOKICHHBIM SIPOM SBIISETCS HEOOXOIUMOCTh MPOXOXKIEHUS KaKIOTO TaKeTa CeTH
gepes IeHTPAIBHBIN MapIIpyTH3aTop, YTO B KOHEYHOM MTOTE MOJXKET BBI3BAThH MEPETPY3KY TaxKe
cambIX OOJIBIIUX U OBICTPBIX MapHIpyTHU3aTOpoB. K coxkaneHuro, HEOOXOAUMO TaKKe€ OTMETHUTh
OUYeHb TECHYIO CBSI3b TIOHSATHUS BBIPOXKICHHOTO SApa C MOHATHEM OJUHOYHOW TOYKH OTKa3a,
KOTOpasi BeChbMa JIJAKOHUYHO MOXET ObITh OMHCaHa CIEAYIOMNUM 3aKOHOM Mepdu: «Borimenmmmii
U3 CTPOSl MapHIpyTH3aTOP CETH O0S3aTehbHO OKAKETCS MapIIpyTH3aTOPOM BBIPOXKICHHOTO
ATIpay.



[TockonpKy BBIPOXKAECHHOE SAPO € OJHUM MapLIpyTH3aTOPOM HE COOTBETCTBYET
NOTPEOHOCTSIM KPYITHOW CeTH, B OOJBIIMHCTBE KOPIOPATUBHBIX CETEH HCIOJIB3YETCs TpyIna
MapuIpyTU3aTOPOB, COCTMHEHHBIX MEXIy COO0I BBICOKOCKOPOCTHOM JoKanbHOM ceThio (Local
Area Network — LAN), uinn o0beTUHEHNE BBICOKOCKOPOCTHBIX KAaHAJIOB TIIOOAJIBHBIX CeTei
(Wide Area Network — WAN), xotopbie popmupyroT siapo ceTu. Mcnonp3oBanue 6a30BoOi ceTh
BMECTO €IMHCTBEHHOTO MAapIIPyTH3aTOpa B KauyecTBE sjpa IMO3BOJSET TPEAYCMOTPETh
HA30BITOYHOCTD CIIC Ha 3Talc MPOCKTUPOBAHHA U COXPAHACT BO3MOXKXHOCTH MaCHITa6I/IpOBaHI/I$I
CEeTH TyTeM JT0OABJICHUS B SIPO HOBBIX MAPIIPYTH3aTOPOB U KaHAJIOB Miepeaaudl HH)OPMAIIHH.

JIOBOJIPHO YacTO yAa4HO CIPOCKTUPOBAaHHAs 0a30Bas CETh MOAMACTCS OOCITYKHBAaHUIO
TaK JXK€ JIETKO, KaK U SJIPO, COCTOSIIEEe W3 OJHOTO MapuipyTu3aropa (BBIpOKICHHOE siapo). K
TOMy ke 0a3oBas ceTh 0oJice YCTOWYHMBA O OTHONICHUIO K PAa3IMYHBIM HEHCIPABHOCTSIM H
ropasJio JydIlle MacIITaOUPYyETCsl, YEM PO, COCTOSIIIEE U3 OJHOTO MapIIpyTH3aTOpPa.

YpoBeHb pacnpejesieHus

[lepen ypoBHEM pacrpeneNieHusl CETH TIOCTaBICHO TPU YETKO chopMyITupoBaHHBIC
3a7auu:

1. W3onsiust mocneacTBuil H3MEHEHHs TONOJIOTHH.
2. VYnpasiieHue pasMepoM TaOIHIIbl MApUIPyTH3ALUH.
3. Arperanus ceteBoro Tpaduka.

JIs nocTUKeHUs STUX LIEJIel UCTIONb3YIOTCS ABE OCHOBHBIE CTPATETUH, peallu3yeMble Ha
YPOBHE pacIpeesIeHus:

l. CymMmupoBaHue MapuipyToB.

2. MuHMMHU3aIUs YKicia KaHaIoB, COeIMHSIOIINX YPOBEHb paclpeeeHus C AIpoM
CETH.

VYpoBeHb pacmpeneseHds OTBEYaeT 3a arperamuio CceTeBoro Tpaduka. Arperarus
JIOCTHTaeTCs 3a cueT OoObenuHeHHs Tpaduka, TIOCTYHAOMEro 1o OONBIIOMY YHCITY
HU3KOCKOPOCTHBIX KaHAJOB Iepefaud MH(pOpMaIiK, CBA3bIBAIOIINX YPOBEHb paclpe/ieieHus ¢
YCTpOICTBaMM YpOBHSI JIOCTylla, B HECKOJBKO IIMPOKOIOJOCHBIX KAaHAJIOB, CBS3bIBAIOIINX
YpOBEHb pacupeziesieHus ¢ aapoM ceTd. [logoOHas cTparerus nopoxaaeT B ceTd 3¢ (eKTUBHbIE
TOYKH CYMMHPOBAHUS M YMEHbBIIAET KOJUYECTBO MAPUIPYTOB, KOTOPOE JOJKHBI IPUHUMAThH BO
BHUMaHME MapHIpyTU3aTOPHI SApa MPHU MPUHATUH PEILIEHHUS] 0 KOMMYTAIUH NTaKETOB.

YpoBens gocryna

Ilepen ypoBHEM JOCTyIIa CETH IMOCTABICHO TPU OCHOBHBIE 3a/auu:

1. ®opmMupoBaHHE CETEBOTO TpaduKa.
2. KonTpons noctyna k ceTu.
3. Brimonnenne qpyrux QyHKIHA MOTPaHUYHBIX YCTPOMCTB.

YcTpoiicTBa ypOBHSI 1OCTyIa COEAMHSIOT BHICOKOCKOPOCTHBIE KaHANbI JOKAIbHBIX CEeTeH
C KaHaJlaMH TJI00aJbHOM CeTH, HECYHMIMMH TpadUK Ha ypOBEHb paclpeleleHus. Y CTpOHCTBa
YPOBHSI JOCTyIa MPEACTABISAIOT cOO0H BUAMMYIO 4acThb CETH; UMEHHO OHHM acCOLMHMPYIOTCS Y
OOJIBIITMHCTBA 3aKA3YMKOB C TIOHSATHEM «CEThY.

®opMupoOBaHHUE CeTEBOro Tpaduka

Crnenyer o0si3aTenbHO YOEIUTHCS B TOM, YTO Tpaduk, cHOPMHPOBAHHBIA HAa ypOBHE
JOCTyIa CeTH, HE IMeperpy’kaeT KaHajl, COCIUHSIOIMI YypOBEHb JOCTyla C YPOBHEM
pacnpenenenus. HecMoTps Ha TO, 4TO 3Ta 3ajaya peliaeTcsl IJIaBHBIM 00pa3oM Ha 3Tane
OIpeJIeJIEHUs MPOITYCKHOM CIIOCOOHOCTH KaHalla epeay nH(popMaluy, OHa UIMEET OTHOIIEHUE
K pAcCIONIOKCHHIO TMapbhl  «CepBep-Cayxk0a» u  ¢GuiabTpaiuu TmakeToB. Tpaduk, He
NpeJHAa3HAYCHHbIM JJI UCMONb30BAaHUS 3a TMpelellaMd  JIOKaJbHOM CEeTH, He JOJDKeH
Iepe1aBaThCsl yCTPOWCTBOM YPOBHS IOCTYIA.

Huxorna He ncnosib3yiTe yCTpOWCTBA YpOBHS JIOCTyNa B KauecTBE IMPOMEXYTOUHOM
TOYKM TIpU Tepefade TPAH3UTHOTO TpaduKa MEXKIy IBYMs MaplIpyTH3aTOpaMH YPOBHS
pacripesie/ieHusl, a MMEHHO Takasi CHUTyallls CBOWCTBEHHAa CETSIM C BBICOKOH CTeNeHbIo
N30BITOYHOCTH.

KonTpoas gocryna cetu

Byayun mecrom (akTHdyeckoro MOAKIIOYEHHs 3aKa3YMKOB K CETH, YPOBEHb JOCTyIa
ABJISICTCA OTVIMYHOM IUIaTGOpMON Ui 3I0YMBIIUIEHHUKOB, KOTOPBIE MBITAIOTCS HE3aKOHHBIM



00pa3oM MPOHUKHYTH B CeThb. J{J1s1 TOr0 yTOOBI OJIOKMPOBATH MOAO3PUTENBHBIN TpaduK, BKIIOYAS
MaKeThl, UICTOYHUKOM KOTOPBIX SBISETCA y3€d 3a IMpelelaMu JIOKaJIbHOH CeTH, He0OXOAUMO
BOCIOJIb30BaThCs (uibTpanueil nakeroB. DuiubTpalids MaKeTOB IO3BOJSET NPEAOTBPATUTH
MHOXECTBO Pa3jIUYHBIX THUIIOB aTaK, UCXOIALIUX U3 YI3BUMBIX CETMEHTOB CETH, B OCHOBE
KOTOpPBIX JIEKUT IIOAMEHA aJIpecoB HCTOYHMKOB. [IoMMMO 3TOro ypoBeHb jaocTyna
IPEOCTABIIAET NMPEKPACHYI0 BO3MOXKHOCTh peain30BaTh (GMIBTPALUIO MAKETOB, 3aALUILAOIIYIO
MOJIKJIFOUEHHBIE K JIOKAJIBHOMY CETMEHTY YCTPOMCTBA OT aTak MU3BHE (WM Jake U3HYTpHU) Balleu
CETH.

Hecmotpss Ha TO, yTO OOJNIBLIAs yacTb Mep OE30MACHOCTH pealnu3yercs Ha Y4YacTKe
COEJIMHEHMsI CeTH C BHEUIHMM MHPOM, B YacTHOCTH ¢ Internet, ¢puibTpalus MakeToB Ha ypOBHE
JOCTyTIa, KOTOpasi MO3BOJISIET PETYINPOBATH BXOAALINNA TpapHUK, MOKET 3HAUUTEIILHO TIOBBICUTh
0e30macHOCTb BCell ceTH.

Ta6muma 1.1 — Ienu u cTpaTerun ypoBHEH HEpapXuIecKON MOJICTTH CETH

YpoBeHb Henn Crparerun

Snpo cetn | CxkopocTh [losnHas JOCTUKUMOCTS:

KOMMYTAllU{ [TAKETOB | 3alIpeT Ha HCIOJb30BaHUE CTaHAAPTHBIX MapLIpPyTOB
JUIl TOCTH)KEHUS] BHYTPEHHUX ITYHKTOB Ha3HA4YeHUS U
yYMEHbIIICHNE YaCTUYHO ONTUMU3UPOBAHHON
MapuIpyTHU3aLuH.

3anpem na peanuzayuio cemeguix npaguiL:

3alpeT KOHTPOJS 3a JOCTYIIOM K CETH, 3ampeT Ha
peain3aluio CeTeBBIX MPaBWI, a TaKXKE YMEHbILIECHUE
3arpy3KH Mpoleccopa U NaMsiTH

YpoBeHb Jloxammzanust ydactka | Cymmuposanue mapupymos:
pacmpesene | ceTH, Ha KOTOPBIU | JIOKanu3alusi yd4acTKa CEeTH, Ha KOTOPBIA BIUSIET
HUS BIUSCT  W3MCHCHHE | I3MECHCHUE  TOIMOJIOTHH,  COKPBITHE  JCTALHOM
TOTIOJIOTUH; nH(pOpMaIIMK 0 MapIIpyTaX OT YCTPOMCTB sApa CETH U
yIpaBlicHUE YCTPOMCTB YPOBHS JIOCTYyTIA
pasmepoM  Tabmuubl | MuHnumuzayus 4ucia Kamanios, coOeOUHAWUX YPoseHb
MapHIpyTU3AIIHH; pacnpeoeneHus ¢ 10poMm.
arperanus Tpaduka YMCHBIIIEHUE  CIOKHOCTH TPHUHATUS PEHICHUS O

KOMMYTallu IIaK€Ta W CO3JaHUC MPCAINOCBIIOK IJId
NpOBCACHUA CYMMHUPOBAHUA MApHIPYTOB W arperanuu

Tpaduka
YposeHs Dopmuposanue [IpenoTBpainenye TpaH3uTHOroO Tpaduka. OuibTpanus
AocTyna CeTeBOTO  TPADHKA; | paxerop. B wumcno APYrMX CTyk6  [OrpAHMMHBIX
KOHTpOIb AOCTYHA K | yerpoiicTB  BXOAMT ~ MapKUpOBKa — HAaKeTOB IS
ceTH

MapIIpyTU3alliK, OCYIIECTBISIEMOM B COOTBETCTBUU C
KpuTepueM KauecTBa  oOcmyxkuBanus (QoS), wu
YHUYTOKEHHUE TyHHENEH.

Omna w3 OCHOBHBIX 3amad mpu mnoctpoeHnn JIBC sBnsieTcs BBIOOpP NPUHIIUIIOB
MapIIpyTU3allid MAaKeTOB C YYETOM OCOOEHHOCTH MapHIPYTHU3allMd B CETAX C WHTErparuei
YCIYT U OCOOCHHOCTH peaTh3allii MEXaHU3MOB 3CTadETHON Tepenadn B OECIIPOBOIHBIX CETAX
C MHTErpauuen yciyr.

KonTpoJbHbIe BOIPOCHI

1.ITouemy TOTIONIOTHS CETH UMEET TaKoe OOJIBIIOE 3HaYeHUE?

2. SBNSIOTCS M TOTOJIOTHS CETH U JIOTUYECKasi CTPYKTypa CETH B3aMMO3aMEHSEMbIMU
MOHATUSIMHA?

3.Ilouemy nepapxuuecKkue CETH COCTOAT U3 HECKOJIBKUX «YpPOBHEW»?

4.HazoBuTe ypoBEHb CETH, Ha KOTOPOM JIOJDKHBI BBINOJHATHCA NPUBEICHHBIE HUKE
(bYyHKIMN/CITYKOBI:



a) CyMMHpOBaHHE Habopa ceTel Ha3HA4YCHHS IS CHIDKEHUS o0bema WH(OpMAIUH,
o0pabaTbIBaeMOil MapLIpyTH3aTOpaMH;

0) MapKHpOBKa WAKETOB [UIA TPOBEJACHUS MapIIPyTH3AlHUH, OCYIIECTBIIIEMON B
COOTBETCTBHHM C KpUTEPHUEM KauecTBa 0OCITYKUBAHUS;

B) CHIDKEHHE 3arpy3Kd MapIIpyTH3aTOPOB M KaHAJOB Tepenadn MHPOPMALUHU B IEIAX
MIPOBE/ICHUS] MAKCUMAJIBHO OBICTPOI KOMMYTAIMH [TAKETOB;

') u3Mepenue oobema Tpaduka;

1) MCIOJb30BaHHWE CTAHIAPTHOIO MapIIpyTa Jjs JOCTHXKEHUS BHYTPEHHHUX ITyHKTOB
Ha3HAYCHUS;

€) KOHTPOJIb MOCTYAIOIIET0 B CETh TpauKa ¢ HOMOIIBIO (GMIBTPALMH NTAKETOB;

5.KakoBa nepBuuHas 1enb sjpa cetu? Kakue crpaTeruu uCHoab3yrOTCs AJis JOCTUKEHUS
3TOU LEeu?

6.Ha3oBuTe nepBUYHBIE T YPOBHS JOCTYIIA CETH.

I[pakTuyeckoe 3ansaTe 12
MapmpyTusanus B ceTsix.

Lenb: 1aTh CTYJEHTY OCHOBHBIE CBEIEHHUS 00 OCOOCHHOCTSIX MapUIPYTHU3alUU B CETIX
C MHTErpammen yciyr, OCOOEHHOCTH pealn3allid MEXaHHM3MOB J3CTaeTHOW Tepenayd B
OECrpOBOJHBIX CETAX C MHTErpalued YCIyr; OCHOBHBIE CBEACHHMS O [MPHHIIUIAX
MapIIpyTU3aLNN; aITOPUTMbI MAPIIPYTU3AIHNH, TPHHIIAITE MAPIIPYTH3AINH ITAKETOB.

DOYHKIHMOHAJBLHAS MO/IeJIb MAPLIPYTH3aTOPa

MapiipyTuzaius pemaeT 1B 3a/1a4H:

1.BBIOOp ONTHUMAILHOTO IO HEKOTOPOMY KPUTEPHIO MyTH MPOABHKEHUS UH(DOpMALIUU OT
MCTOYHMKA K MYHKTY Ha3HAUYEHUS Yepe3 0ObeAMHEHHYIO CETh;

2.TpaHCTIOPTUPOBKA MH(DOPMAITMOHHBIX OJIOKOB (ITAKETOB) IO BBIOPAHHOMY MapIIPYTY,
WA KOMMYTALusI.

Omnpenenenyue ONTUMAILHOTO MapIIpyTa

1. Kputepuii onTUMambHOCTH MapIIpyTa MOXKET HCIOJIBb30BaTh Pa3IMUHBIC MOKAa3aTeIH
(mmMHY, CTOMMOCTB MapuipyTa u T.11.).

2.ANTOpUTMBI MapIIPYTH3AINHN 3aTIOTHSIOT U TOJICPKUBAIOT TaOIUIBI MapIIPy TU3AIIH,
B KOTOPBIX COJEPKUTCS HHPOpMAIIHs He0OX0auMas Ui BHIOOpa MapiipyTa.

3.Tabnuia MapmipyTH3allud, KpOME€ pa3IMYHBIX [IOKa3aTese, HEOOXOAUMBIX s
ONTUMU3ALIUY MapUIPYTOB, COACPKHUT TAKXKE pe3ybTaThl pacueTa ONTHMAIbHBIX MapIIPyTOB
B Buge mnap "Cerb HasHaueHus/Creayromuil y3en'".

Jlna ompeneneHus ONTHUMANbHBIX MapHIPYTOB K MyHKTaM Ha3HAueHHUs, a TaKke s
MoJIep>KaHusl 1 OOHOBJICHUSI CBOMX MapIIPYTHBIX TaOJIWI] He0OXOoarMa TMoHas HHpOpMaIus o
TOMOJIOTHHU ceTd. JlJis 3TOro MapuIpyTHU3aToOpbl OOMIAIOTCS APYr € JAPYroM IyTeM oOMeHa
CTEMAIBHBIMU COOOIICHUSMU:

a) cooOIIeHus MU 00 OOHOBJICHUH MapHIPyTHU3AIMH, BKIIOYAIOIIUMU BCIO MapIIPYTHYIO
TaOJUILy WM €€ 9acTh, YTO TMO3BOJIAET KaXIOMY MapIIpyTU3aTOPy MOCTPOUTH MOJTHYIO KApTHHY
TOTIOJIOTUH CETH;

0) OOBSABICHUSAMHU O COCTOSHHUHM KaHalla, COJACPNKAIUMH HH()OPMAIMIO O COCTOSHHUH
KaHaJOB OTIIPAaBUTENs, KOTOpas TakXke HeoOXOoAuMa MapuipyTH3aTopam MIJis IMOCTPOCHHUS
JI€TaJIbHOW TOIMOJIOTUU CETH.

AJITOPUTMBI MAPIIPYTH3AIUH

Kak mpaBuiio, XOCT-UCTOUHUK ONpeAesieT HEOOXOIUMOCTh OTHPABKH TAaKeTa B JPYTroi
XOCT W T03TOMY OTHpAaBIseT TAaKeT, aJpecOBaHHBIH B (QHU3UYECKHI aapec CBOETro
Mapuipytusaropa (ypoBeHb MAC), ogHAaKO ¢ CETEBBIM aJpecoM (aIpecoM IMPOTOKOJIAa) XOCTa
MyHKTa Ha3HAYEHUSI.



MapipyTiuzaTop OTChUIAET MaKeT K CJIEeAYIONIeMY MapIIpyTH3aTOpy IyTeM 3aMeHbI
¢du3mUeckoro agpeca MyHKTa Ha3HAYCHUS Ha (PU3NIECKHUN aJIpec CIEAYIONMEr0 MapupyTH3aTopa.

Crnenyromasi mepechblika MOXET ObITh B XOCT-IYHKT Ha3HAUYEHHs WIA B OYEpPEIHOMN
MIPOMEXYTOUHBIA MapuipyTusatop. [1o Mepe mpoaBIKeHHS MakeTa yepe3 0ObeINHEHHYIO CETh,
ero pu3NYecKuil aipec MEHAETCs, OJJHAKO aJIpec MPOTOKOJIa OCTACTCS HEM3MEHHBIM.

Xoct (ot aHri. host —«XO034MH, TMPUHUMAIONINN TOCTEW») — IH000E YCTPOUCTBO,
MPEIOCTABIISAIONIEE CEPBUCHI (opMaTa «KIHMEHT-CEPBEP» B PEXKUME cepBepa MO KaKUM-ITHOO
uHTEepdeiicaM U YHUKAIBHO OnpeenéHHoe Ha 3THX HHTepdelicax. B 6onee yacTHOM cirydae moj
XOCTOM MOTYT TOHHUMAaTh JII0O0H KOMIBIOTEp, CEepBEp, MOAKIIOUEHHBIM K JIOKAIbHOW WIH
rJ100aJIbHON CEeTH.

CrnoBo «xocT» camMo 1o ce0e SIBISIeTCs MPAaKTUYECKU KaprOHHBIM TEPMUHOM, U HE HECET
HUKaKoW uH(popMarmu 00 yCTpOHCTBe WM €ro (QYHKIMOHHUPOBAHWHU. YTOTpeOJIeHHE CIIOBa
«XOCT» UMEET CMBICI TOJBKO BMECTE C MOSCHEHHEM, XOCTOM KAaKOTO CepBHCa IMpeJIoiaraeTcs
Ha3bIBaeMoe ycTpoicTBO. TeM He MeHee, 3a4acTyl0 Ha3BaHHE CEpBHCA OIYCKAIOT, MIperoiaras,
YTO OHO OYEBUIHO U3 KOHTEKCTA.

Hampumep, B peanuzanuu npotokona USB ympaBieHuneM M KoopIuHAIMEH Kaxaon
TpyNnbl KIMEHTCKUX YCTpoicTB 3aHumaercs otaenbHblii USB Host Controller. B nannom
CJIy4yae OH BBICTYIAeT B KauecTBe xocTa npoTtokosia USB.

Yame Bcero, OJHAKO, TOJ «XOCTOM» 0e€3 JOMOJHUTENIbHBIX KOMMEHTapUEB
noapazymeBaercsi xoct mpotokona TCP/IP, To ecte cereBoii uHTEpdeiic ycTpoiicTsa,
nonkmouéHHoro Kk [P-cetu. Kak u Besikuit Apyroit XocT, 3TOT UMEET YHUKAIIbHOE OIpe/ieJICHHUE B
cpene cepucoB TCP/IP (IP-ampec). C xoctom nporokonia TCP/IPMoxeT ObITh TakKe CBsS3aHA
HeoOs3aTeIbHas TEKCTOBas XapaKTePUCTHKA — JIOMEHHOE UMSI.

B xoMnbIOTEpHBIX UIpax M JAPYTUX CETEBbIX NMPUIOKEHUAX, TJI€ MOJKIIOYEHHE 110 CETH
co3maércsi AMHAMHUYECKH, TIOJ] XOCTOM OOBIYHO TMOJpPa3yMEBalOT TOTO W3 YYaCTHHUKOB
COEIMHEHMSI, KOTOPHI OpraHU3yeT YIpPaBIEHUE CEaHCOM CBSA3H, B IPOTHUBOBEC OCTAJIbHBIM,
KOTOpPBIE MOJKIIIOYAIOTCS K OPraHM30BaHHOMY MM CEaHCYy.

B cootBerctBumM co crapmapramMu ISO, B OombmIMX CeTSAX MapIIPyTH3AIMS U
KOMMYTalllsl OpraHU30BaHbI N0 HEPAPXUUECKOMY MPUHIIUITY. J{JIs1 3TOT0 BBOAATCS MOHSITHS:

— koneuHast cuctema (End System - ES) - mo0oif y3en cetd, KOTOPBI HE 3aHUMAETCs
MapIipyTu3alueH, T.e. YCTPOHUCTBO ceTH, He 00Jaaroliee CIoCOOHOCTRIO MepechliaTh MaKeThl
MEX/1y TIOJICETSIMH;

— mpomexxytouHas cuctema (Intermediate System - IS) - wmapmpyrtuzarop, T.e.
YCTPOICTBO CETH, CIOCOOHOE MEPEChUIAaTh NAaKEThl MEXY MOJCETIMH;

— o0rnactb (Area) - Tpynma CMEXKHBIX CETeH M MOAKIIOYEHHBIX K HUM XOCTOB, KOTOpBIE
OTIpEENAIOTCS KaK 00JIacTh aIMUHHUCTPATOPOM CETH MJIM IPYTHMM aHAJOTHYHBIM JIUIIOM;

— nomeH (Domain) - HaOoOp coenMHEHHBIX oOnacTe. JloMeHBI MapuIpyTH3aIuu
00eCTIeYnBaOT TOJHYIO CBSI3HOCTh CO BCEMH KOHEYHBIMH CHUCTEMaMH, HaXOMISAIIMMHUCS B UX
npeenax.

[IpomerxyTouHbIE CHCTEMBI Jlajiee MOAPA3ENIAIOTCS Ha CIEYIOINE BUIBI:

e BHyTpHAOMEHHbIE IS, T.e. cuUCTeMBI, KOTOpbIE MOTYT COOOIIAThCA B Tpeaenax
aBTOHOMHBIX cucTeM (Autonomous System - AS) Win JOMEHOB MapLIpyTH3AIIH;

* MEXIOMEHHBbIE IS, T.e. cucTeMbl, KOTOpbIE MOTYT COOOIIAThCS KaK B Mpeeiax JTOMeHa
MapuIpyTU3ally, TaK U ¢ APYTUMH JOMEHAMU MapLIpyTH3aLUH.

[TpoMexyTouHbIE CUCTEMBI Jjajiee MOAPa3AeIIIOTCA Ha CIEIYIOIINe BUIBI:

* BHYTpUAOMEHHbIE IS, T.e. cHCTeMBI, KOTOpBIE MOTYT COOOIIATBCS B Mpeaenax
aBTOHOMHBIX crcTeM (Autonomous System - AS) uiu JOMEHOB MapIIpyTH3AIHH;

* MEXJIOMEHHBIE S, T.e. CHCTeMBbI, KOTOphIE MOTYT COOOIIATHCS KaK B MpeJesiax JOMeHa
MapuIpyTU3aluu, TaK U ¢ JPYTUMU JOMEHAMU MapIIpyTH3AIUH.

IP-mapmpyTusanus

Monyne [P wu ero tabmuua MapuipyTH3alUH SIBJISIOTCS. OCHOBHBIM 3JIEMEHTOM
MexcereBoro npotokona [P. Tlpm craTuueckoid MapuIpyTH3allud COACp)KaHUE TaOIUIIBI



orpenenseTcs: atMuHICTparopoM cetH. [Iporokon IP ucnons3yer 3Ty Tabauily Hmpu OpUHSATHHA
pemeHuii o MapupyTuzanuu IP-nakeTos.

[IpaBuna (asiroput™) Mapuipytuszauuu B Moaye IP:

* JIna ornpasnsiembix [P-makeToB, mocTynaroomux oT MOyJIei BEpXHEro ypoBHs, MOAYJIb
IP ompenenser cnoco® TOCTaBKM - MPSMOM WJIM KOCBEHHBIM - U HAa OCHOBAaHUU DPE3YJIbTaTOB
MIOKCKa B Ta0JIMIE MAapIIPYTH3aLMK BEIOUpPAET ceTeBON nHTEepdeiic.

» Jlna npuHuMaeMblX [P-makeToB, MOCTynarolux OT CETEBBIX JpaiBepoB, MOLyJb [P
pelaer, Hy>KHO JIM peTpaHcaupoBaTh [P-nakeT no Apyroi cetu uiav HEOOXOIUMO MepeaTh ero
Ha BEpXHUU ypoBeHb. [IpmHMMaemslli [P-makeT HHMKOrjga He pETPaHCIMPYETCS 4Yepe3 TOT Ke
ceTeBO umHTepdeiic, uepe3 KOTOpbIi OH Obul MNpHUHAT. PeTpaHciaupyeMble MaKeThl
o0pabaTbIBarOTCA Jajee Takxke, Kak U oTipasisieMble [P-makeTsr.

* Pemienne o MapmpyTuzanuu NpUHMMaeTcss a0 Toro, kak IP-maker mnepenaercs
CETEBOMY JipaiiBepy, U 10 TOr0, Kak IpoucxoauT obpamenne k ARP-tabnure.

Hepapxuyeckass MapIIpyTH3ALHA

* OCHOBHOE NPEUMYIIECTBO HEPAPXUUECKON MapIIPYTHU3ALUK 3aKI0YaeTcs B TOM, YTO
OHa COIJIaCyeTcsl ¢ OpraHu3alyeil OOJBIIMHCTBA KOMIIAHUM U, ClIel0BaTeIbHO, OYEHb XOPOIIO
MOJIIEP’KUBACT UX CXEMBI TpaduKa.

* bonpmas 4YacTh CeTEeBBIX KOMMYHHUKAIMM OCYLIECTBISETCs B IpeAenax TIpymnil
HEeOOJIBbIINX MOAPAa3/IeICHUH KOMIIAHUH (IOMEHOB).

* BHyTpuaOMEeHHBIM MapLIpyTH3aTOpaM JOCTATOYHO HMEThb HH(POPMALUIO TOJBKO O
ApYTUX MaplIpyTHU3aTopax B MpeAenax CBOEro JOMEHa, II03TOMY WX  aJIrOPUTMBI
MapuipyTU3allid  MOTYT OBbITb YIpPOILEHHBIMH M, COOTBETCTBEHHO, YMEHBIIEH Tpaduk
KOPPEKTUPOBKHU MapIIpyTH3ALUH.

e Crangapt OSI npennmaraer mpotokos IS-IS BHYTpUIOMEHHOW MapuIpyTH3AIUU
npoMexyTouHbix cucteM (Intermediate System to Intermediate System Intra-Domain Routing
Exchange Protocol) m mpotokonm ES-IS, BepaGarbIBarommii Tak Ha3bIBaGMbIe COOOIICHUS
KOH(Urypamuu (CM. HUXe).

OcHOBHBIE TPeOOBaHMSI K aJITOPUTMaM MapUIpyTU3ALUH:

* TOYHOCTH;

* MIPOCTOTA;

* HaAEKHOCTB;

* CTaOUIIBHOCTD;

* CIpPaBEUINBOCTH;

* ONTUMAJIbHOCTb.

CymiecTBYIOT pas3lIMyHbIE aJTOPUTMbI MOCTPOEHUS TaOJaML JJs  OJHOIIArOBOM
MapuipyTuzanui. VX MOKHO pa3ienuTh Ha TpU Kiacca:

* AJITOPUTMBI POCTON MapUIPyTH3ALUY;

* AIrOPUTMbI (PUKCHPOBAHHON MapIIPyTH3ALMH;

* AJITOPUTMBI AJTAITUBHOW MaplIpyTHU3ALHH.

HeszaBucumo oT anropurMa, UCIoJIb3yeMOro i OCTPOSHHS TabIUIbl MapLIpyTH3ALUH,
pe3yabTaT uxX paboThl UMEET eIUHBIN (popMat. 3a CUET ITOTO B OAHOM M TOW e CeTH pa3IHyHbIe
y3J1bI MOTYT CTPOUTH TaOJIMIIBI MapUIPyTHU3aLUHU 110 CBOUM aJTOPUTMaM, a 3aTeM OOMEHHUBATHCS
MEXIy COOOW HENOCTAIOIIMMHU JaHHBIMH, TaK Kak (opMaTsl 3TUX TaOiuI (UKCUPOBAHHI.
ITosToMy MapuipyTuzaTop, paboTarolMi M0 aIrOpUTMy AZANTUBHONW MapIIpyTH3alMU, MOXKET
CHaOAUTh KOHEYHBIH Yy3€J, NPUMEHSIOUINA adropuT™M (PUKCHUPOBAaHHOW MapUIpyTHU3ALUH,
CBEJICHUSIMM O IyTH K CETH, O KOTOPOIl KOHEUHBIN y3e]l HUYEero He 3HaeT.

IIpocTrast MapmpyTu3anus

OT0 cmocod MapuIpyTHU3alMM HE U3MEHSIOIMUICS NpHU M3MEHEHUM TONOJOTMU H
cocTostHuM cetu nepenaun gaHHbix (CII).

[Tpocras mMapupyTH3anus oO6ecrnednBaeTcsl pa3IMuyHbIMU AITOPUTMAaMH, TUITUMYHBIMU U3
KOTOPBIX SIBJISIIOTCS CJIEAYIOIINE:

o CnyyaitHasg MapuIpyTU3aIus.

e JlaBuHHas MapHIpyTH3aLMSL.

e MapuipyTu3zaiys 1o npeibliyemMy OIbITy.



B nenom, npocrast MapimpyTH3aus He 00ecIieYrBaeT HapaBJICHHYIO Nepeaady makeTa u
uMeeT HHM3KYI0 3¢¢exkTuBHOCTH. OCHOBHBIM €€ JOCTOMHCTBOM SBISeTCs oOecredeHne
YCTOWYMBOW pabOTHI CETH MPH BBIXOJIE U3 CTPOS pa3IMUHbIX YaCTEH CETH.

PuxkcHpOBaHHASI MapIIPYTH3ALUSA

OTOT aNropuT™M IMNPUMEHSIETCS B CETAX C IPOCTOM TONOJOTMEH CBsI3€il W OCHOBaH Ha
PYYHOM COCTaBJICHUU TaOJIMIIBI MAPLIPYTU3ALNUU aIMUHUCTPATOPOM CETH.

AxanTuBHAsg MapLIPyTH3ALUsA

OTO OCHOBHOW BHJI aJITOPUTMOB MapLIPyTU3aLluU, IPUMEHSIOIUXCSI MapIpyTH3aTOpaMHu
B COBPEMEHHBIX CETSAX CO CJOYKHOW Tomojorueil. AnanTuBHas MaplIpyTH3alMs OCHOBaHa Ha
TOM, YTO MapLIPyTH3aTOpbl NEPUOJMUECKH OOMEHHMBAIOTCSA CIELUUATIBHOW TOMOJIOIMYECKON
uHpopManueii 00 UMEIOMUXCI B HWHTEPCETH CETAX, a TaKkkKe O CBA3IX MEXIy
MapuipyTuzaropaMu. OOBIYHO YUUTHIBACTCSA HE TOJIBKO TOINOJOIHS CBsI3€i, HO U UX MPOITyCKHas
CIIOCOOHOCTb U COCTOSIHUE.

KonTpoJbHbIe Bonpocskl

4. OyHKIMOHAIbHAS MOJIETTh MapUIpyTH3aTOPa.
S. ANTOpUTMBI MApIIPyTU3ALMH.

10. IP-mapuipyTuzamus

11. Mepapxudeckast MapuIpyTH3aLHs

12. AIropuT™MBI IPOCTONM MapIIPyTHU3AIMH.

17. epapxuueckasi MapIIpyTH3ALIHSL.

IIpakTnueckoe 3ansitue 13
CeTu ¢ KOMMYyTaIUell KaHAJIOB, NakeToB, coodenuii: ISDN, Frame Relay.

Ienab: nate CTYIEHTY OCHOBHBIE CBEJIEHUsA O KaHalax Iepelayd JaHHbIX, O CETAX
ISDN, o ceru perpancisiuu kaapoB Frame Relay; mpuHnumer paGoTel KaHAJIOB Iepeaavu
JTAaHHBIX, ACHHXPOHHOM nepenaya gaHHbIX, ATM — TexHooruu.

Teopernyeckasi 4acTh:

3HaHHE XapaKTEPUCTHK COBPEMEHHBIX TEXHOJOTUN TMO3BOJIAIOT PEIIUTh OCHOBHYIO
3anauy nocrpoenus JIBC - addexTuBHas nepenaya 1aHHBIX B CETSX.

Kanan nepenauun pannbix (I1[) - cpeactBa nBycTopoHHero oOMeHa JaHHBIMH,
BKutouatone AKJl v auHMIO epeaayn JaHHbIX.

B 3aBucumoctu oT cnoco0a mnpenctaBieHus] HHPOPMAIMH 3JIEKTPUUYECKUMH CUTHAJIaMU
Pa3NUYAIOT AHAN0208ble N YUPDPOsble KAaHAIBI TIEpeadl TaHHbBIX.

B ananoroBbIx kKaHamax sl COTJIacOBaHUs MapaMeTPOB CPeibl U CUTHAJIOB MPUMEHSIOT
AMRIIUMYOHYI0, YACMOMHYIO, (PA308V10 U K8AOPAMYPHO-AMNIUNYOHYIO MOOYIAYUU.

B mudpoBbIx kKaHamax As Mepefavd JaHHBIX HCIONB3YIOT CAMOCUHXPOHUSUDYIOUWUECS]
KOOWbl, a ISl TIepeladll AaHAJIOTOBBIX CUTHAJIOB - KOOOBO-UMNYIbCHYIO MOOYIAYUIO.

B 3aBucuMocTH OT HampaBieHHs TMepelaydl pa3inyaloT KaHAIbl CUMNIEKCHblEe
(oHOCTOpPOHHSISL TIepenaya), OynjiekcHvie (BO3MOXHOCTh OJHOBPEMEHHOW Mepeaadud B 000MX
HANPaBIICHUSX) U NOAYOynjieKcHvle (BO3MOXKHOCTh TOMEPEMEHHOM Tmepemaun B ABYX
HaIpPaBJICHUSX).

Ecnu mexnay nBymsi abOHEHTaMU yCTaHOBJIEHA MOCTOSHHAS CBS3b, TO KaHAJl HA3bIBAIOT
BBIJICTICHHBIM, WJIA TIOCTOSTHHBIM. Takoi KaHaa MOXET ObITh COOCTBEHHBIM HITH a0OHHPYEMBIM.

Ecnu coenuHenune Mmexy aOOHEHTaAaMH YCTaHABIMBAIOT KaXAbIH pa3 Hpu Tepenaue
JAHHBIX, TO TAaKOW KaHaJl HA3bIBAIOT KOMMYTHPYEMBIM. /[ TakuxX KaHAJIOB CYIIECTBYIOT TpU
JTamna nepenayu JaHHBIX:

1. YcraHoBKa COCIMHEHUS,

2. CoOCTBEHHO Tepeaauu JaHHBIX;



3. Pa3pbIB coeMHEHHS MTOCTIe OKOHYAHUS NIepeaayy TaHHBIX.

K nocromHcTBaM BbIIETICHHOTO KaHalla OTHOCSITCSI BBICOKAsi CKOPOCTD MepeIay JaHHbIX,
BBICOKOE€ KaueCTBO CHTHAJIOB, OTCYTCTBHE OJIOKHUPOBOK, Majoe BpeMs, Tpedyemoe s
YCTaHOBKH COEIUHEHMsI MEeXy aboHeHTamu ceTu. K HemocTaTkaMm ke Takoro KaHajia OTHOCST
BBICOKYIO CTOMMOCTH Tiepeay HH(POpMAIMK U OTCYTCTBHE THOKOCTH.

KoMMmyTHupyembIii kaHall Takke HMEeT psii JOCTOMHCTB, CpeOd HHX: THOKOCTh H
HEBBICOKAsi CTOMMOCTh Nepeaayy JaHHBIX. A HEJOCTaTKU TaKUX KaHAJIOB B TOM, YTO BO3MOXKHBI
OJIOKMPOBKH, KaUE€CTBO MEpeiayll HEBBICOKOE, & CTOMMOCTh Nepenayl nH(GOpMalluy B CiIydae ee
00JIBIIOTO 00hEMa, HATIPOTHB, BHICOKA.

Haubonee nepcrieKTUBHBIMH CeTAMH MHTEIrPaJbHOr0 O0CITY:KMBAHUS SBISIOTCS cemu
¢ yughposvimu kananramu nepeoauu dannvix, Haripumep, cetu ISDN (Pucynok 15).

Ceru ISDN wmoryt OBITh KOMMYTHUPYEMBIMH U HEKOMMYTHpyeMbIMHU. Paznuuaror
oosryabie ISDN co ckopoctsimu ot 56 x6ut/c no 1,54 MOut/c m mupoxomnonocHeie ISDN
(Broadband ISDN, unu B-ISDN) co ckopoctsimu 155... 2048 Mo6ut/c. bonee nepcrnektuBHBI B-
ISDN, B Hacrosiee Bpems texHosorusi B-ISDN akTtuBHO ocBauBaercs.

[TpumensroT aBa BapuanTa oO0bIYHBIX ceTteld ISDN - 6azo6uiil n cneyuanvroiil. B 6a30BoM
BapHaHTEe MMEIOTCS JiBa KaHana 1o 64 kOWT/C (3TH KaHajJbl HAa3bIBAlOT B KaHalaMu) W OAWH
cykeOHbI KaHai ¢ 16 kOut/c (D xanan). B crmenmanbHOM BapuaHTe - 23 kaHajga B mo 64
KOUT/C ¥ OJTMH WK J1Ba cIyXeOHBIX KaHana D mo 16 kOut/c. Kanansl B MOTYT HCHOIB30BATHCS
KaK JJIs Iepejaui 3aKOIUPOBAHHOM T0J0COoBOM HH(popManuu (KOMMYTallksl KaHATIOB), TaK U JUIS
nepeaayn naketoB. Ciry)keOHbIE KaHAIIBI HCIIONB3YIOTCS JUIsl CHTHATIM3AIMHY - TIepeadydl KOMaH/I,
B YaCTHOCTH, JUISI BbI30BA COCTUHECHHSI.

RS-232/V.35

Pucynok 15 — Ilpumep cetu ISDN

3nech S-coequHeHue - 4-mpoBojiHasl BUTasl mapa. Ecian okoHeuHoe o0opynoBaHUE HE
umeer unrepdeiica ISDN, To oHO moakmiouaercs K S yepe3 crneuuanbHblii agantep TA.
YerpoiictBo NT2 oObeaunser S-nuHMM B OJIHY T-LIMHY, KOTOpash MMeeT JABa IpOBOJAa OT
nepejaTyvKka M J1Ba - K IpueMHUKY. YcrpoictBo NT1 peannsyer cxemy 3X0-KOMIIEHCALlUU U
cinyxut ansa uHtepdeiica T-mmHbl ¢ 0ObIYHON TeneQOHHON IBYXNPOBOJHOW aOOHEHTCKOM
nuHuen U.

Cetb perpancasuun kaapos Frame Relay.

Texnonorus perpanciusauu kaapos Frame Relay npumensiercs ans nepegauu JaHHBIX B
KPYIHBIX CETAX (PUCYHOK 16).

TexHonorus, Kotopasi BIOCIEACTBUY, Moiayuynia Ha3BaHue Frame Relay (Kommyrarus
KaJIpoB), MEpBOHAYAIBHO ObLTa pazpadborana BHavane 1980-x mist ucnons3oBanus B ceTsax ISDN.
Texnonorus Frame Relay oOecnieunBaeTr nHpOpMaLMOHHOE B3auMOJCHCTBUE HA (PU3UUECKOM U
kaHaibHOM ypoBHe OSI u Obuta mpenHa3HavYeHa JUHAMUYECKOTO pa3/elIeHUs pPeCypcoB
(bu3nUecKoro KaHajaa MeX/y M0JIb30BaTeIbCKUMHU MIPOLIECCaMU Tepelaul JaHHBIX.

Hcnonp3oBanne Texnosnorun FR obecrneuuBano psig MpeuMMyLIECTB 1O CPAaBHEHUIO C
texHonmorusimu  X.25 u ISDN, koTopple HCIONB30BAIUCH Ui OOECIEUYeHUs] JOCTyma K
pacnpe/ielIeHHbIM BBIYUCIUTENIBHBIM pecypcam.

Ipunyuner nocmpoenus u komnonenmul cemeu Frame Relay

[lepBoHayanbHO MH(pOPMAIMOHHOE B3auMoOjeWcTBUE TexHonoruu FR ocymiecTBisiock
TOJIbKO Ha (PM3MUYECKOM M KaHAJIbHOM YpOBHE. B O0TCyTCTBHU ceTEBOro ypoBHs B3aUMOACHUCTBUS



1 3aKITI0YACTCsl MPUHIMITHAIILHOE OTIINYKe TexHojoruu Frame Relay oT panee cymiecTBoBaBIInX
TexHonorui mocrpoenusi cereid. Kaap FR conmepkxut MUHUMYM yrpaBistomei nHGOpMaIuH,
CJICJICTBUEM 3TOTO SIBIISIETCS BBICOKAas 3(P(GEKTUBHOCTH IMepenady MaHHBIX. TexHomorus Frame
Relay He mmMeeT BCTpOCHHBIX (DYHKIIMIA KOHTPOJISl JIOCTaBKH M YIIPABICHHS MMOTOKOM KaJpOB.
[Ipenmonaraercs, 4TO KaHAIbl TMepeAadd IaHHBIX SBISIFOTCS JOCTAaTOYHO HAJC)KHBIMH, a
(GYHKIIMW  yIpaBJICHUS TIOTOKOM BBIMOJIHSAIOTCS TPOTOKOJIAMH  BEPXHHX YPOBHEH. OTH
0COOEHHOCTH M OOECTIEYMBAIOT TMPEHMYILECTBA CETEeH, KOTOPbIE MOCTPOEHBI MO TEXHOJOTHH
Frame Relay.

5
/ A TIokBnEHHE
/'{TS \‘\TEI COBNHEHHA AEN
"'; ltl e— | KTEHI-DI'II:II'PH\\" —
e Q | "Frame Hala-(-'j T I—.I
Noppeagenetie & Noppaagenanme B Mogpasgenstme A '\‘-\_ - Noppazgencine b
e NarankHee:
COSMMHEHIA

MpeanpHarne MpepnpuaThe

YacTHeis WAN

Pucynok 16 - Mcnons3oBanue TeneOHHBIX TUHUH ISl COSAMHECHUS C yIaICHHBIMU
TOYKAMH

Kommnonenramu cetu Frame Relay siBisiroTcst ycTpoicTBa TpeX OCHOBHBIX KaTETOPHH -

VYerpoticta DTE (Data Terminal Equipment)

YerpoiictBa DCE (Data Circuit-Terminating Equipment)

YcrpoiictBa FRAD (Frame Relay Access Device)

Taxxke kak u B cetn X.25, ocHoBy Frame Relay cocraBisroT BUpTyajabHBIC KaHAJIbI
(virtual circuits). Buprtyanbnbiii kanan B cetu Frame Relay npezncrasisier co0oii orudeckoe
COCIMHEHHE KOTOpoe co3maercs Mexay aByms ycrpoiictBamu DTE B cetm Frame Relay u
UCTIONB3YyeTCsl JUId Tepedaud naHHbIX. B cerm Frame Relay wucnonesyercs aBa Tumna
BHPTYaJIbHBIX KaHaIoB — KoMMyTupyembie (SVC) u noctostaasie (PVC).

TexHosorus acMHXpoHHOro pexuma nepenadu (Asynchronous Transfer Mode, ATM)
OTJIMYAeTCs OT JPYIHMX CETEeBBIX TEXHOJIOTMM TeM, 4TO KaxkJas Imepeiada COCTOUT H3 53-
0anmoevix Aueex.

Aueiikn - 570 OMOKM (UKCHPOBAHHON AJIMHBI U, MOJOOHO MaKeTaM, NPEICTABISIOT
coboit yactu coobmenus. opMaTt HUKCUPOBAHHON IMHBI MMO3BOJISIET MOMYYaTh YHUKAIbHBIC
XapaKTePUCTHUKU:

- Opuenmayusa na eupmyanvHvle KaHaawl cea3u. CETeBble COEIUHEHUS, UCIOJb3YIOLINE
sueliku, HanOosiee A(P(HEKTUBHO pabOTAIOT B PEKHUME JBYXTOUEYHOTO COSAMHEHHS (point-to-
point), Korjia MpUHUMAIOIIAsI CTAHIIMSI HAXOIUTCSI B COCTOSIHMHM aKTUBHOCTH U TOTOBA K MPUEMY
1 00paboOTKe SYCEK.

- Cxkopocmy. brnaromapsi 0IMHAKOBOH BEIMYHMHE SUEEK YCTPOWCTBA, OOCIY>KMBAIOIINE
texHosioruro ATM, MOryT TOYHO ONPEENINUTh 3ar0J0BOK SYEHKH U Hayano OJoKa JaHHBIX. JTO
yckopsieT mporiecc obpabotku u mo3Bossier ATM-cerssMm paboTath CO CKOPOCThIO 0 622
Mobwur/c.

- Kauecmso obcnysicusanus (QoS). IlporHo3upyembie CKOPOCTH TepeAadd JaHHBIX U
BUPTyaJbHbIE KaHajbl IO3BOJISIIOT TapaHTHPOBATh BBICOKUN YpPOBEHb OOCTY)KUBaHUS IS
OoubLIeii yacTH Tpaduka.

ATM-texnonorus otauvaercs ot TexHonoruu Ethernet u Token Ring Tem, uto sBisieTcst
KOMMYmMupyemou mexsoaocueti, B KOTOPOU 8upmyanvHble KaHAAbl YCMAHABAUBAIOMCA 00 HAYANA
nepeoauu. Ethernet m Token Ring He co3maroT BUPTyadbHBIX KaHAJIOB, 0oJieeé TOTO, OHH
OTCBUIAIOT COOOIIECHHE XOCTy ©0e3 TpeABApUTEIBHOIO YBEJOMJICHHUS, OCTaBIISAA 3agady
oIpeieNIeHHs ONITUMAIIBHOTO MapILIpyTa MapUIpyTH3aTOpaMm.



Suetiku ATM nmocrarouno manel (53 ©Oaiita) mo cpaBHeHuto ¢ Ethernet-makeramw,
uMerImuMu pazmep ot 64 mo 1500 Oaiit, moaToMy HX ObIcTpee 0OpabaThiBaTh W JieTde
OCYIIECTBISATh KOHTPOJIb.

Texnonorus pa3paboTaHa AJisi ONTOBOJIOKOHHBIX KaOesel, paboTaromux B TEXHUYECKHX
YCIIOBUSX CHHXPOHHBIX onTmueckux ceredt (Synchronous Optical Network, SONET). SONET
apnsgercss ANSI-cranmapToM, KOTOPBIH ONpeaeNseT XapaKTepUCTUKU (pu3ndeckux nHTepdencos,
MOJIKJTFOYAEMBIX K OTITOBOJIOKOHHBIM Ka0EIIsIM.

53 Baiira
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Pucynoxk 17 — IIpumep ATM-texHos0rNn

KoHTpoJbHBIE BOIPOCHI

Kanansl nepenauu 1aHHBIX, MX PA3HOBUIHOCTH. JlI0CTOMHCTBA, HENOCTATKU.
[IpuHIMITBI MapIIPYTU3ALMN [TAKETOB

[IpeumymiectBa cetu ¢ UU(POBBIMU KaHAJIAMU Nepenadyn AaHHbIX ISDN
[Ipumenenue TexHoIOrUU peTpaHciauuu kajapos Frame Relay
Texnomorus ATM

SNhWDN =

IIpakTH4eckoe 3ansaTHe 14
becnpoBoaHble ceTH

eab: 03HAKOMUTDH CTYACHTOB C TEXHOJIOTUSMHU MOCTPOEHUS] OECIIPOBOIHBIX JIOKAIbHBIX
cereit (WLAN - cemeiictBo cranmaproB 802.11), TexHOnorueit mocTpoeHus: 6€CrpoBOIHBIX
cetelt ropoackoro macmraba (WMax — cemerictBo crangaptoB 802.16-2004, 802-20, 802-21),
u cereil permoHampHoro macmraba (WRAN - B pamkax crannmapra 802.22); tpeGoBaHUAMU
cranaaproB Ha Wi Fi (802), WMax (802.16-2004 u nip.)

Teopernyeckasi 4acTh:
becnpoBonsie nokanbHble cetn (Wireless LAN, WLAN) "ocBo6ox1atoT" ycTpoicTBa
0T (p13UUYECKOI MPUBSAZKHU K CETH, IIPH 3TOM COXpaHss BO3MOKHOCTb IE€pPEeIayl JaHHBIX
TexHonornueckoi 0azoil s pabOTHl OECHPOBOAHBIX JIOKAJIBHBIX CETEH SBIISETCS
crannapt IEEE 802.11.
ITpotokoner 802.11 u 802.11b paborator Ha yactote 2,4 ', a Bepcusa 802.11a - Ha
gactote 5,8 I'mI.
Pabouas yacrora 2,4 I'T'l - 3TO HENULIEH3UPOBAHHAS [10JI0CA YACTOT, MPEAHA3HAYCHHAS
JUIS ICIIOJIb30BaHUS B IPOMBIIUIEHHOCTH, HAyKe U MEJUIMHE.
Apxurektypa 0ecrpoBOJHBIX JOKAIBHBIX ceTel, paboTarommx mo crangapty 802.11,
HAIlOMHMHAET apXUTEKTYPy ceTeil COTOBOU Tene(OHHOM CBSI3H.
becnpoBoanas nokanbHas cetb (WLAN) 802.11 nonenena Ha siueiiku.
— Kaxnas siaeiika ynpaBnsetcs moukoit oocmyna (access point, AP).
— Touka gocTyna - 3T0 yCTPOWCTBO, OCYILECTBIIsAIOLIee 0OMEH TaHHBIMU ¢ O€CIIPOBOIHBIMU
CETEBBIMU KapTaMHU.
— Jmeercst BO3MOXHOCTh IPHCOEIMHEHHMS MHOXKECTBA TOUYEK JOCTyHna K oOIei
MarucTpay.
— Ilpu coBMecTHOI paboTe Heckoabkux AP oOpasyeTcs Tak Ha3piBaeMasi pacnpe/iejieHHast
cucrema (distribution system).



— Hcnonp3oBaHue apXUTEKTypbl COTOBOW CBS3M IO3BOJISIET OECIIPOBOJHBIM yCTPOWCTBAM
COEJIMHATHCS, Pa3bEeAUHIATHCS U COBEPILIATH POYMUHT OT SIUEUKH K STYEHKE.

Texnosoruss WiMAX (onucaHue TeXHOJIOTUM)

WiMAX- 310 ¢dopmar mepenauun nudpoBBIX JaHHBIX O paguoKaHalaM CTaHAapT
802.16. DTo mepBBI CTaHAAPT S HOCTPOEHUS OECIpPOBOJHBIX CETel Maciitaba ropoaa c
paauycoM aeictBus cBbiie 50 KM U MpeAocTaBieHHs aOOHEHTaM YCIyr HIUPOKOMOJIOCHOTO
OecnipoBoHOTO Aoctyna. [Ipu 3ToM mepenaum curHaiga He TIOMEIIAIOT HU JACPEBbs, HU 3/1aHUS,
HU 0COOCHHOCTH MECTHOTO JaHAmagTa.

WiMAX o6ecrieunBaeT cTaOMIIbHYIO pabOTy Ha BHICOKOH CKOPOCTH Mepeiayn TaHHbIX,
- 10 300 Mowur/c.

Texunonorus WiMAX o0ecrieunBaeT MUPOKOIIOJIOCHBINA JOCTYI B TEX CIydasx, KOTaa
uudpoBbie TUHUM DSL HE MOTyT HCIOJIB30BAThCA MO TEXHUYECKUM HIM IKOHOMUYECKHM
npuunHaM. MOET NPUMEHSTHCS OlepaTopaMH T'OJOCOBOM M IIMPOKOMOJIOCHOM CBSA3M Ui
pelieHus: mpoOIeMbl «IOCIEAHEH MUIM», a TakKe I MOOMIBHOTO JOCTYTA, JOMOJIHSIONIETO
texaonorun GSM/Edge, Wi-Fi u 3G.

Ilnrocel TexHosiormu. PemieHuss MO3BOJSIIOT Pa3BEPHYTh CETH LIMPOKOIIOJIOCHOIO
JIOCTyTNa KaK Ha OTKPBITOM TEPPUTOPUU IUIOIIAbI0 B MHOTO KBaJPAaTHBIX KWIOMETPOB, TaK U B
3/IaHHUE a3pPONOPTa, PEUYHOTO MOPTA, KEIE3HOJAOPOKHOIO BOK3aja, IIEHTPE ropoja, mapke, miske,
Ha HaOepEKHOM, KOMITIEKC COOPYKEHHUHN U T.11.

BecnpoBoanbie cetu pernoHajbHoro macmradoa (WRAN - B pamkax cranaapra
802.22).

HoBriii cranmapt, paboraeT Ha Oojiee HH3KHMX YacTOTax, TI/e oclabieHue ¢
paccTOsSIHUEM 3HAYUTEIBbHO MEHBIIE, a MPEMSITCTBUS HE SBIIAIOTCS HENPEOJOIUMON Mperpaaoi.
Hogerit ctanmapt IEEE 802.22, pabGoraer B quanazone 4acToT oT 54 10 862 MI .

JlaHHBIN [Uana3oH 4aCTOT — UMEET CIEAYIOIINE YHUKAJIbHbIE CBOMCTBA:

—  OTHOCHUTENBHO HU3KUH YPOBEHb MPOU3BOJICTBEHHBIX U HOHOC(EPHBIX IIYMOB;

—  pasymHble rabapuThl aHTeHH 1 () (heKTUBHOTO MTpHUeMa U Niepeaayll CUTHaa;

—  XOpOUIME XapaKTepUCTUKH PaCIPOCTPAHECHUS CUTHAJA B YCIOBUSX MPSAMON BUIUMOCTH;

— WIealbHas BO3MOXHOCTH JJIs1 OOecredeHus: OOJBIIMX 30H MOKPHITHS, OCOOEHHO B
MIPUTOPOJIE U CEIBCKOM MECTHOCTH.

B To e BpeMms 3HauuTeNbHAS YacTh AMana3zoHa 4actoT oT 54 no 862 MI'1 akTUBHO
UCIIONB3YETCSl JUIsl CeTe Ha3eMHOTO TEJIIEBU3MOHHOTO BewaHus. B aTux ycrnoBusix paboTa
HoBoro cranaapra IEEE 802.22 ocHoBaHa Ha NMpPUMEHEHUM KOTHUTHBHBIX PaJIUOTEXHOJIOTHH,
9TOOBl  00ECNEYHUTh AIEKTPOMATHUTHYID COBMECTUMOCTh CHUCTEMBl IMPOKOMOJIOCHOTO
paauoaocTymna u HazeMHoro TB Bemanust B 0JHOM reorpapuueckom paiioHe.

KouTtpoJbHbIe BOnpochl

1. ApXHUTEKTypa JOKaJIbHBIX ceTel, paboTaronux mo cranaapty 802.11
2. becnipoBoanble ceT crangapra 802.22

3. Onucanue texuonornn WiMAX.

IIpakTH4eckoe 3ansaTue 15
Cucrembl ynpaBJieHUsI CeTSIMU, 00bEKTHI U MEXaHU3MbI YIIPABJIEHHUS.

Heab: gath CTYOEHTY OCHOBHBIE CBEJEHHUS O MpoTokose ympaienus SNMP, o
MPUHIUIIAX PACTIPECTICHHOTO U IEHTPAIM30BAaHHOTO aMUHUCTPUPOBAHUS B CETAX, O CETEBBIX
I1O u omepanMOHHBIX CHUCTEMaXx; OMHUCaHUe alropuTMa padoThl MpoToKoJa ynpasieHuss SNMP,
MPUHIUIB AJIMUHUCTPUPOBAHUSI M MOHHMTOPHHTA B CETSAX; IOJB30BAThCA CTaHAApTaMU U
METOJIaMU UCTIOIb30BaHUs TEXHOJIOTUH aIMUHUCTPUPOBAHUS CETSAMHU.

Teopernyeckasi 4acTh:


http://www.univers-spb.ru/technologys/wimax.php
http://www.univers-spb.ru/technologys/wimax.php

W3yuenne TeMmbl OIpenenseT, YTO OJHOW W3 OCHOBHBIX 3a1a4 d3(h(HEKTUBHOTO
(GYHKIIMOHUPOBAHUS CETEH SBISIETCS AITOPUTMBI U CPEJICTBA aIMUHUCTPUPOBAHUSI CETH

[Tpocroii mpoTokon ynpasinenuss SNMP, Bkitouaronyii MUHUMaIBHBIH HA00p KOMAH]I,
OJTHAKO TO3BOJISIOUINI BBIMOJHATH MPAKTHUECKH BECh CHEKTP 33/Jay YNPaBICHHUS CETEBBIMU
YCTPOWCTBAMH - OT MOJTYYCHUSI MHPOPMALIUU O MECTOHAXOKACHUU KOHKPETHOTO yCTPOICTBA, 10
BO3MOXXHOCTH TMPOU3BOJIUTH €r0 TECTUPOBAHHUE.

ApxutektypHass monenb SNMP (pucynok 18) mpexacraBnser coOoii HabOp cTaHIMA
CETEeBOTO YIPABIICHUS U YMIPaBISEMBIX CETeBBIX 3yieMeHToB. [IpoTokon SNMP ucnomns3yercs
st oOMeHa nHpopManrei MexX Iy CTaHIIUSIMH CETEBOTO YIPABJICHUS U CETEBBIMHU AJIEMEHTAMHU.
Ha craHnusax ceTteBoro ympaBieHHs BBIMOJHAIOTCS TMPOTPAMMBI, KOTOpPHIE OO0ECTeUnBaIOT
MOHHUTOPHHT, U YIIPaBJICHUE CETEBBIMH 3JIEMEHTAMM - TaK Ha3bIBAEMBIE MeHeodcepbl. B ceTeBbIX
AIIEMEHTAaX PEAU3YETCS NPOSPAMMHDIL A2eHM.

SNMP 3anpoc get
MeHeIKep

OTknuk get

hd

ynpaeneHus

3anpoc get-next N

OTknuk get

3anpoc set

OTknuk get

Trap

Mopt 162}«

Pucynok 18 - ApxurekrypHasa moaenb SNMP

ITIpotokonn SNMP oOcnyxuBaeT nepenady JaHHBIX MEXJy areHTaMd MU CTaHIUEH,
ynpasisitonieit cetbto. SNMP ncnonb3yer aeirarpaMMHbiil TpaHcnopTHbIN npoTokona UDP, He
o0ecreynBaONUil HaJKHOW JTocTaBKU cooOueHuid. IIpoTokos, opraHu3yoomuil HaaeKHYIO
nepenady jAeiirarpaMM Ha ocHoBe coenuHeHui TCP, Becbma 3arpyxaeT yIpaBiiseMble
YCTPOHCTBa, KOTOpble Ha MOMEHT pa3paboTku npoTokona SNMP Obuin He O4YeHb MOIIHBIE,
mo3ToMy OT yciyr nporokosia TCP pemmnu oTkazarbesl.

ITpotoxosn SNMP ciy>kUT OCHOBOI MHOTMX CHUCTEM YNpPaBJIEHUs, XOTS UMEET HECKOJIBKO
MPUHIUITHATBHBIX HEIOCTATKOB, KOTOPHIE MIEPEUNCICHBI HIDKE:

1. OTcyTcTBUE CPEICTB B3aUMHOM ayTeHTU(UKAIIMM ar€HTOB U MEHE/DKEPOB

2. Pabota uepe3 HeHaexxHbIi ipoTokos UDP.

YnpaBpieHue CceTbK CBS3aHO C IPUMEHEHHMEM COOTBETCTBYIOUIMX IPOTOKOJIOB
yIpaBJICHUS.

B OonpmumHCTBE ciyyaeB B CETEBOM MPOrPaMMHOM OOECIIEUEHUH pPEeaTU3yIoTCs
npotokosibl [ICMP u SNMP u3 creka TCP/IP, pexxe ucnonbzyercst nporokona CMIP (Common
Management Information Protocol) u3 cemuypoBHeBoii monenu npotokosoB [SO.

[IporpamMHOe oOecrieyeHHEe YIPABICHHUS CETbIO OOBIYHO COCTOMT U3 MEHEMIKepOB U
areHToB.

MeHen:xep Ha3bIBaeTCs MPOTrpaMMa, BEIPA0ATHIBAIOIIAs CETEBbIE KOMAH/IBI.

ATeHTBI NPECTaBIAIOT COOOH MPOrpaMMBbl, PACIOIOKEHHbBIE B PA3IMYHbIX y3JIaX CETH.
OHM BBIMOJNHSAIOT KOMAaHABI MEHEKEPOB, CIEOIT 3a COCTOSIHHEM Y3JIOB, COOHMparoT
MHPOPMALIMIO O MapaMerpax HUX (YHKIMOHUPOBAHUS, CHUTHAJIU3UPYIOT O MPOUCXOIAIINX
COOBITHSIX, (PUKCUPYIOT aHOMAIIUH, CIEIT 32 TPpaUKOM, OCYIIECTBISIOT 3allIUTy OT BHPYCOB.
ATEHTBI ¢ I0CTaTOYHOH CTENEHbI0 MHTEIUIEKTYaIbHOCTH MOTYT Y4acTBOBATh B BOCCTAHOBJICHUU
uHpOopManuu nocie c6oeB, B KOPPEKTHUPOBKE MapaMeTPOB YIPABICHUS U T.11.

[1O cereBbix OC pacnpeneneno no ysinam cetu. Mmeercs sapo OC, BbeloONHSIONIEE
OOJIBIIMHCTBO U3 OXapPaKTEPU30BAHHBIX BBIIMIE (PYHKUWH, JOMOJHHUTENBHBIE MPOTPAMMEI
(cmyxObl), OPMEHTUPOBAHHbIE Ha DPEAIM3ALMI0 MPOTOKOJIIOB BEPXHHUX YPOBHEH, BBHINOIHEHUE
cneuupudeckux (GyHKIMA 11 KOMMYTAIMOHHBIX CEPBEPOB, OPTaHU3AIMIO PaCIPEIeICHHBIX
BbluucieHui u 1.11. K cereBomy I1O oTHOCAT Takke ApaiiBepbl CETEBBIX IIAT.



A/ZIMHHHCTPUPOBAaHHE CeTH MOXXHO OPTraHM30BaTh OJHMM M3 YETHIPEX OCHOBHBIX
CHOCO00B:

* [IEHTPATU30BAHHO HA BCEM MPEANIPHUITHY;

* [10 OT/ICJIAM WJIM TPYIaM («pacrpeie]ICHHOS» aIMUHUCTPUPOBAHUE);

* 110 ONEPAIIHOHHBIM CHCTEMAaM;

* B BHJIC COYCTAHUS MPEIBIIYIIMX CIIOCOOOB.

Mogenu agMUHUCTPUPOBAHMS HEOONBIIMX M KPYIHBIX, CJIOXKHBIX CHCTEM MOTYT
coBnaaate. OHM OyAyT OTIUYATHCS MacIITabaMu, HO HE TIO CYTH.

LlenTpann3oBaHHoe aIMUHHCTPUPOBaAHHNE

B Monenu ¢ meHTpanu30BaHHBIM aJIMUHHCTPHUPOBAHUEM OJHMH YEJIOBEK, TPYIIa WU
OTAEN 3aHMMAaeTCs aJMHHUCTPUPOBAHMEM BCEH CETH OpraHM3alliu, €€ TI0Jb30BaTeliel |
pecypcoB. ['J1aBHBIM U OY€HBb CEPhE3HBIM HEJIOCTATKOM IEHTPAITU30BAHHON CXEMBI, SIBIISICTCS €
HE/IOCTaTOYHAsE MacIITabUPyeMOCTh M OTCYTCTBUE OTKa30yCTOWYMBOCTH. [IpOM3BOINTENEHOCTH
[EHTPAJILHOTO KOMITBIOTEpAa BCerJa OyJeT OrpaHUYUTENIeM KOJMYECTBAa IOJIh30BaTENCH,
paboTaloux C JaHHBIM TPUIOKEHHWEM, a OTKa3 ILEHTPAJBbHOTO KOMIBIOTEpAa MPUBOAUT K
MPEKpaIIeHUI0 padOThl BCEX MOJIb30BATEIICH.

OTta MOJenb XOpOIIO MOJXOAUT HEOONBIIMM M CPEJIHUM OpPTaHU3alUSAM, HO MOXKET
0Ka3aTbCsi MEIJICHHOW M Hed()PEKTUBHOW Ul KPYIMHOTO WM reorpapuyueckd pa3OpoCaHHOTO
npeanpustus. OIHAKO ¢ TOYKH 3peHUs1 0€30IaCHOCTH IIEHTPATM30BaHHOE aJIMUHICTPUPOBAHUE
sBIsieTcss HawTydimuM. OHO TapaHTHPYET, YTO CHCTEMHAs MOJUTHKA W TPOLEAYPHI SIBIISIOTCS
0JTHOOOpa3HBIMH IS BCEH OpraHU3aIlny.

PacnpenesieHHOe aAMHUHUCTPUPOBAHNE

[Ipu pacnpeneneHHOM aJIMUHHCTPUPOBAHUHU YIIPABJICHUE CETHIO OCYIIECTBISETCS Ha
ypoBHE oTnena wiu paboueil rpynmbl. XOTS aIMUHHCTPUPOBAHHUE HA ATOM YpPOBHE MOXKET
OBICTPO OTKJIMKATBCS Ha HYXKIBI IOJIb30BATENEH, YaCTO 3TO TOCTUTACTCS 33 CUET 0€301MacHOCTH
cetu. [Ipu HaTMYUM HECKOJIBKUX aIMUHHCTPATOPOB TOJMTHUKA aIMHHHUCTPUPOBAHUS B Pa3HBIX
pabounx rpynmax OynmeT oTnuvarbes. Uem Ooubllie TPYNIT MMEETCS B CHCTEME, TeM OOJIbIIe
JOBEPHUTENBHBIX OTHOIICHUH MM TPeOYETCs, YTO MOBBIIIAET BO3MOKHOCTh TOTO, YTO B CUCTEMY
MIPOHHUKHET 3J0yMBIIIICHHUK ¥ BOCTIOJIB3YETCSI STUMH JOBEPUTEILHBIMUA OTHOUICHUSIMH, YTOOBI
JI00paThCst IO COBEPIIEHHO CEKPETHON MH(DOPMAITUH.

A/ZIMHHHCTPUPOBaHMeE 10 ONEPALHOHHBIM CHCTEMaM

Korma agMuHHCTpUpOBaHHE JIOMEHA MPOHM3BOJUTCS IO ONEPAIMOHHBIM CHCTEMaM,
cpeactBa obecriedeHUs] OE€30MAaCHOCTH 3HAYUTENBHO pa3MYaOTCs B 3aBHCHUMOCTH  OT
UCTIOJIB3YEMBIX OIEPAIMOHHBIX CUCTeM. Hampumep, ecinm WMeeTcsi CBOW aIMHHHCTPATOp Yy
cepBepa Windows NT Server, cBoii — y cepBepa Novell Net Ware u cBoit — y cuctem UNIX,
TO aJIMUHHCTPATOpP KaKIOW CUCTeMBI OyaeT cam olecrmeunBarh ee OezomacHOCTh. OIHAKO
notpedyercsi KTO-TO, KTO OyJeT pa3peniats pa3iudusi BO MHEHUSAX aJJMHHUACTPATOPOB B Cllydyae
BO3HHKHOBEHUS MpoOiieM. B Hacrosiee BpeMst HauOoublee pacipoCTpaHEHUE TONYYHIH TPU
ocHoBHBIE ceTeBble OC - UNIX, Windows NT, Novell Netware.

CeteBoe 10 u onepanuoHHbIe CHCTEMbI

CereBoe nporpammuoe obecnieuenue (I10) ciayxur s ynpaBieHUs pecypcamu Bcei
KOMITBIOTEPHOH CETH.

OcHoBHble QpyHKIMM ceteBoro [10:

* CBSI3bIBACT BCE KOMIBIOTEPHI U MIEPU(EPUITHBIC YCTPOWCTBA B CETH;

* KOOPIUHHUPYET pabOTy BCEX KOMIBIOTEPOB U MEePU(PEPHIHBIX YCTPOICTB B CETH;

* o0ecrieyrBaeT 3alIUIICHHBINA JOCTYI K IaHHBIM M YCTPOHCTBAM B CETH.

B cocrtaB cereBoit OC BXOJAT 1Ba OCHOBHBIX KOMIIOHEHTA!

- ceteBoe [10 KOMITBIOTEPOB-KITHEHTOB;

- cereBoe [10 KOMITBIOTEPOB-CEPBEPOB.

CeteBoe [10 kKOMNIBIOTEPOB-KJIUEHTOB

[Ipu aBTOHOMHOI paboTe KOMIBIOTEpA 3alpOC HA BBINOJIHEHUE HEKOTOPBIX AEUCTBUN
nepeaaeTcs yepes JIOKAIBHYO IIMHY Ha Mporeccop Kommblotepa. [Ipu pabote B ceTeBoi cpene
3aIpoc, OTHOCSIIIMICS K YAaJICHHOMY CepBEpY, U3 JOKaJIbHOM IMHBI JOJDKEH OBITh HAIIpaBlieH B
CEeTh ¥ OTOCJIaH Ha Y/IaJICHHBINH CepBEp.



[10 kimeHTa BKIIOYAaeT B ceOs Tak Ha3bIBaeMbIi pedupexmop (redirector), KOTOPBIHA
TaKkKe MOXET Ha3bIBaThCsa obOonouxoi (shell) wnmm zanpocuuxom (requester). Ilepeanpecarus
3aIlPOCOB BBITIOJHSACTCS PEAUPEKTOPOM.

Peoupexmop - 5310 HeOombmmas mnporpamma cereBoil OC, KOTOpas BBIOIHSET
CHEAYIOLIUE CUCTBUS:

* MIEPEXBATHIBAET 3aMPOCHI B KOMITbIOTEPE;

* OIpeneINseT KyAa CIeAyeT HalpaBUTh 3alpoC: Ha JIOKAJIbHYIO IIUHY WJIH B CETh JUIS
MIEPECHUIKH Ha y/aJeHHBIN cepBep.

* TIOCBIJIAET 3alpOC KaK K KOMIBIOTEpaM, TaK M K CETeBBIM IepH(epHitHbIM
yCTpOHCTBaM.

CeteBoe [10 koMnb10TEpOB-CEpPBEPOB

Cepsepnoe [1O obecnieurnBaeT COBMECTHOE MCIOIB30BAHUE PECYPCOB U KOOPAUHUPYET
pasnu4Hble ypoBHU aocTyna. OHO JJaeT BO3MOKHOCTb BCEM CETEBBIM KOMITBIOTEPaM COBMECTHO
MCIIONIb30BaTh JaHHBIE cepBepa U ero nepudepuiinbie ycTpoiicTsa.

B coBpeMeHHBIX CETEeBBIX OIEPAlMOHHBIX CHUCTeMax aBTOHOMHass u cereBas OC
ckombuHupoBansl B onny OC, KoTopas nmoajepxuBaeT (pyHKIMOHHUPOBAHHE, KAK aBTOHOMHOTO
KOMIIbIOTEpa, TaKk M Lenoil cetu. Hampumep, mo stomy mpuHmmiy moctpoeHa cereBas OC
Windows NT Server.

AJIMHHHUCTpATOP CETH, Yepe3 CepBep, YIPABISET U MOIH30BATENISMHU U CETHIO.

CeTteBble onepannoHHbIe CHCTEMbI

[Tox cereBoii OnEpaMOHHON CHCTEMOH B IMIMPOKOM CMBICITIE TOHUMAETCs COBOKYITHOCTh
OTIEPAIOHHBIX CHCTEM OTHEIbHBIX KOMIIBIOTEPOB, B3aMMOJCHCTBYIOIIMX C IENbI0 OOMEHa
COOOIICHUSIMHU U pa3IeNIeHHs] PECYPCOB IO €IMHBIM MPaBUJIaM - IPOTOKoJIaM. B y3koMm cmbicie
cereBas OC - 3TO omepanuoHHasl CUCTeMa OTIENbHOIO KOMIIbIOTEepa, oOecredyuBaronas emy
BO3MO>KHOCTb pa0OTaTh B CETH.

B ceteBoii omepanMoHHOI cHucTeME OTAETBHOM MAIIMHBI MOXHO BBIIEIUTH HECKOJIBKO
qyacTei:

» Cpedocmea ynpasieHus J10KAIbHbIMU PECYPCAMU KOMNbIOmMepa:

— (yHKIIUM pacrpeneeHus ONepaTUBHON MaMATH MEXIY MPOLIeCCaMH,

— MJIAHUPOBAHUS U AUCTIETYEPU3ALIUHU TIPOIIECCOB,

— yIpaBJIeHHUs POIIECCOPAMH B MYJIBTHIIPOLIECCOPHBIX MalllMHAX,

— yIpaBiieHUs nepudepuitHbIMU yCTPOMCTBAMU U

— npyrue GyHKIUHU YIpaBiIeHus pecypcamu JokaiabHbIX OC.

* Cpeocmea npedocmasiienuss cCOOCMBEHHbIX pecypcos U yciye 6 obujee noiv3osauue -
cepsepnas uacmo OC (cepsep):

— OJIOKMPOBKY (DAMIIOB U 3aIHUCEH;

— BeJICHHE CIIPAaBOYHUKOB UMEH CETEBBIX PECYPCOB;

— 00paboTKy 3ampoCcoB YAAJICHHOTO JOCTYIa K COOCTBEHHOH (haityioBol cucteme u Oase
JTAHHBIX;

— YIpaBJIeHHE  OuYepelsMH  3alpOoCOB  YJAJICHHBIX  IOJIb30BaTelel K  CBOUM
nepuepuitHpIM YCTpOCTBaM.

» Cpedocmea 3anpoca 0ocmyna K yOaieHHbIM pecypcam U YCiy2am U Ux UCnoIb308aHUS -
kauenmckas yacmo OC (pedupexmop).

OTa 4YacTh BBINOJNHSET pAclO3HAaBaHWE U TEpeHamnpaBlIeHHE B CETh 3allPOCOB K
yAAJCHHBIM pecypcaM OT MPUJIOKEHWH W TIOJHh30BaTENCH, MPU ATOM 3alpoC IMOCTYMaeT OT
MPUJIOKEHHUSI B JIOKAIBbHON (opme, a mepenaercs B ceTh B JIpyroil ¢popmMe, COOTBETCTBYIOMICH
TpeboBaHusM cepBepa. KimeHTcKkas 4acTh TakKe OCYIIECTBISIET MIPUEM OTBETOB OT CEPBEPOB U
npeoOpa3oBaHue UX B JIOKAIBHBIN (opMaT, TaK YTO ISl IPUIIOKEHUS BBITTOJHEHUE JIOKATBHBIX U
y/IaJCHHBIX 3aIPOCOB HEPA3IUIHMO.

» KommyHnukayuonnvie cpeocmsea OC, ¢ nOMOWDbIO KOMOPBHIX NPOUCXOOUM O0OMEH
CcO0OWeHUAMUY 6 CemU.

DTa yacTh OOeCTieUnBacT aJpecanuio U Oydepus3aiuo CoOOIeHHH, BRIOOp MapuipyTa
nepeaayn COOOUICHUsI MO CEeTH, HAAEKHOCTh Mepeladd M T.N., TO €CTh SBISIETCS CPEICTBOM
TPAHCTIOPTUPOBKHU COOOIIECHUIA.



KonTposbHbIe BOPOCHI

1. @yHKIMU IpoTOKoJa yrpaBieHus SNMP

2. Haznauenue nporpamm mernedoicep v azeHm

3. CrniocoOb1 ammMuHHCTpUpOBaHus ceTd. CpaBHEHHE MOJIENEH IIEHTPATN30BAHHOTO H
pacnpeieleHHOT0 aIMUHUCTPUPOBAHUS.

4. Ocnognble ¢pynkuuu cereBoro [10. Uto monumaetcs nox nousitrueM cemesas OC.

5. DYHKIIUU pedupexmopa

6. [Mpuntun nocrpoenus cereBoit OC Windows NT Server

7. Kommynukanmonssie cpeactsa OC

IIpakTnyeckoe 3ansaTue 16
Be3onacHocTh M 3aIIUTAa JAHHBIX.

Leab: 1aTh CTYJCHTY OCHOBHBIC CBEJCHHUS 00 oOecredeHnr OE30MacCHOCTH JAHHBIX B
CeTSIX; MOJEeJb AapXUTEKTYypbl 3allUThl, METOMAbI 3allUThl (ayTeHTU(UKAlUs, YyIpaBICHHE
AOCTYIIOM, KOH(l)I/IIIGHIlHEUH:HOCTB, OEI0CTHOCTD I[aHHBIX), pacnpeacIiCHUC yCiIyr 3alluThbl IO
YPOBHSIM.

TeopeTnyeckasi 4acTh:

Pemenue nmpoGieM 3aMTH JAHHBIX B CETSAX BaKHEWIIas 3a7a4a MOIb30BaTENICH.

OCHOBHBIMU yTpO3aMu 0€30MaCHOCTH UH(OPMALIUHU, SBISIOTCS CIETYOIINE:

* yBenuueHHe 00BeMOB MH(POPMAINH, HAKAIUTMBAEMOU, XpaHUMON 1 0OpabaTsiBaeMoi
C TIOMOIIBI0 KOMIIBIOTEPOB U IPYTHUX CPEICTB AaBTOMATH3ALIUN;

* COCpeIOTOYCHHE B €JMHBIX 0a3ax MaHHBIX MH(OpMAIMH Pa3TUYHOTO HA3HAYCHUS U
pa3IMYHON MPUHAIJIEKHOCTH;

* paclIMpeHHe Kpyra MOJIb30BaTENIC, HWMEIOIIMX HEMOCPEICTBEHHbIM JOCTYIl K
pecypcaM BBIYMCIUTENIBHONW CUCTEMBI M HAXOSIIUMCS B HE MacCUBaM JaHHbBIX;

* YCIIO)KHEHUE PEXUMOB pabOThl TEXHUYECKUX CPEACTB BHIYMCIUTENBHBIX CUCTEM;

* aBTOMAaTH3alMg MEXMAIIMHHOTO oOMeHa MHGopMalueil, B ToOM 4ucie Ha OOJIBIINX
paccTosHUsX;

* cnabas MOAroToBKa (HeIOCTAaTOYHAS KBaTU(UKAIUs) TIEpcoHaa.

Bce yrposel GezonacHOCTH MH(OpPMAMK MOXKHO KJIACCU(HUUIMPOBATH IO CIETYIOLIMM
IIpU3HAKaM:

* 10 LIEJIH BO3JIECHCTBUS;

* 10 XapaKkTepy BO3JACHCTBUA U

* 110 cIoco0y BO3HUKHOBEHUS

B 3aBucumocTH OT Xapakrepa BO3ACUCTBHUS HAPYIIUTENS MOTYT OBITh BBIICICHBI
aKTHBHbIC U IACCUBHBIE YTPO3bl 0€30MaCHOCTH UH(OPMALIHH.

* Ilpm mnaccuBHOM BTOp)KEHHH (TepexBare HH(OPMAIMM) HAPYIIUTENb TOJBKO
HaOmroaeT 3a npoxoxaeHueM nHpopmanuu B BC, He BTOprasch HU B MHPOPMALMOHHBIN OTOK,
HU B COJIEpKaHUE NepeaaBacMoi HHPOpMaIuu.

[lpy akTHBHOM BTOP)KEHHUM HApYyIIUTENb CTPEMUTCS H3MEHUTh HH(POpMALHIO,
nepeaaBaeMyro B COOOIICHHH.

HauOonee pacnpocTpaHeHHBIM M MHOTOOOpa3sHbBIM BHJIOM KOMIBIOTEPHBIX HapyIIECHUI
apigercss HecankuumonupoBaHHbI goctyn (HCJl). Cyrs HCJL coctour B mosydeHUU
HapylUTeIeM JocTyna K OOBEKTY B HapylleHHe NpaBWil pasrpaHUYeHHs JOCTyIa,
YCTAaHOBJICHHBIX B COOTBETCTBUHM C MPHUHITON MoMuTUKON Oe3omacHoctH. HCJI mMoxeT OBITh
OCYIIECTBIEH KaK IITaTHBIMU CPEACTBAMM CHUCTEMBI, TaK M CIELUAIBHO CO3JaHHBIMH
anmnapaTHBIMU U IPOTPaMMHBIMU CPEJICTBAMHU.
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Pucynok 1 — yrpo3sl 6e3omacHocTa HH(OOpPMAIAN

CymiecTByronye NOAX0Jbl K MOBBIIICHUIO YPOBHS 3alllMIIEHHOCTH BBIUYHCIMTEIbHBIX
CETeH.

* ['7aBHBIM HampaBJIEHWEM B JAHHOM NMpPEAMETHOI 00JIacTH CleAyeT CUUTaTh pa3BUTHE
PELENTOPHBIX  CXEM  BBIABICHMS  HECAaHKIMOHUPOBAaHHBIX  JIEHCTBUM,  IO3BOJISIOLIMX
HCIIOJIb30BaTh AaKTHUBHBIE CPEJICTBA 3allUThl B BUAE MapaMETPUUYECKONW WIH CTPYKTYpHOMU
aJlanTalyy C LEIbI0 YBEINYEHMS IapaMeTpa .

* CucreMbl OOHapy)XEHHUSI aTak CO3MAIOTCS, YTOOBI OOECIEYHUTH JTOTOTHHUTEIbHBINA
YPOBEHb 3alllUTHl BBIYUCIUTEIBHOM CETH, JOMNOJIHAA TPAAULMOHHBIE CPEICTBA 3allUTHI:
MEXKCETEBbIE IKPAHbI, KPUIITOMAPILIPYTU3ATOPHI, CEPBEPHI ayTeHTU(UKAIMU U T. 1. OYeHb yacTo
IIPOTUBHUK B IIEPBYIO OUEPENb aTAKYET U IBITAETCSA BBIBECTH U3 CTPOS, UMEIOILUECS 3aIUTHBIC
cpexacTBa, obecreunBaronre 0e30MacHOCTh BHIOPAHHOM UM IIeITH.

* OOHapyxuBaTh, OJIOKUPOBATh U MPEAOTBPAIIATh HAPYLICHUS OJIUTUKN OE30MaCHOCTH
MOXHO HECKOJbKMMHU myTsAMHU. IlepBblii M camblii pacHpOCTpaHEHHBIM CHocod — 3TO
pacro3HaBaHUE YK€ peaM3yeMbIX aTak. DTO CHoco0 MpUMEHSETCS B KIACCHUYECKHUX CHCTEeMax
oOHapykeHus atak. OTHaKO HEJOCTAaTOK CPEJCTB IaHHOTO KJjacca B TOM, YTO aTaKd MOTYT OBITh
pean30BaHbl IOBTOPHO.

* Iloaromy ObuIO OBI MpaBUIIbHEE MPEJOTBPAIIATH ATaKH €IIe 10 UX OcyllecTBiIeHus. B
3TOM U 3aKJII0YaeTcs CyTh BTOPOro cmocoba. Peanmsyercs OH myTeM NOHMCKa YSI3BUMOCTEH,
KOTOpbIE€ MOTYT OBITh HCIOJB30BaHbl JUIsl COBEpLIEHUs aTaku. VM, HakoHel, TpeTud MyTh —
BBISIBJICHHE YK€ COBEPILIEHHBIX aTaK U MIPENIOTBPALLEHNE UX TIOBTOPEHNUS B JAJIbHEHIIIEM.

Peanu3zanus noJuTHKY 3a1UTHl CPECTBAMU TPAHCIIOPTHOIO YPOBHS OCYILECTBIISIETCS C
MIOMOILBI0 MeKceTeBbIX 3KkpaHoB (firewall). MexcereBoil sKpaH — 3TO cleUUATU3UPOBAHHOE
IporpaMMHOe ofOecrieueHne, peannsyomniee GUIbTpannio Tpadhuka B COOTBETCTBHH C TIPAaBHIIAMHU
MIOJIMTUKU 3alUTBl CETH CpPEACTBAMM TPAHCIOPTHOro ypoBHA. Kak mpaBmiio, naHHOE
nporpaMMHOe obecnieueHre (pyHKIIMOHUPYET Ha TUIATPOpME MapIIpyTH3aTOpa, YIPABIISIOIIEro
MH(POPMALMOHHBIMU IOTOKAMH Y3JIOB Pa3IMYHbIX CETEH.

Ha cereBom ypoBHe OSI pemienue mnpoOaeMbl 3alUTHl OYEBUAHO — HYXKHO
UCIIOJIb30BaTh BCE aJpPECHOE NPOCTPAHCTBO W HE JaTh 3JI0YMBINUIEHHUKY BO3MO>KHOCTH
3aXBaTHUTh aIpeca HEUCTIOIb3yEeMbIX Y3JI0B. OJIHUM U3 CIIOCOOOB SBJISICTCS TPUMEHEHUE CITY>KOBI
MOHHMTOPHUHIAa CETH W MOAJEPKKH BHUPTYAIbHBIX Y3JIOB B PE3EPBHOM JHAMA30HE aIpECOB.
JHanHas ciy»k0a MOCTOSHHO HCIOJIB3YET CBOOOIHOE aapecHOE IMPOCTPAHCTBO CETH, CO3AaBast
COOCTBEHHBIE BHMPTYalbHbIE XOCTbl (HOBbIE BHPTYalbHbIE€ XOCThl CO3JAIOTCS Cpa3zy Iocie
OTKJIFOUEHHUS! OT CETU peajbHO (YHKIMOHMPYIOIIMX JIOBEPEHHBIX Y3JI0B). Takum oOpaszom,
ciry’k0a MoJMeHsieT COO0M OTCYTCTBYIOIIME B HACTOSIIIMM MOMEHT pabodue CTAaHIMH, CEPBEPHI,
MapIIpyTU3aTOPbI U T.1.

Obecnieuenne 0€30MaCHOCTH pa3fefieHus Cpeabl Nepefadyd KOMMYHHKAIlMOHHBIMH
CpPEICTBAaMH KAHAJBHOIO YPOBHA. [IpoTOKONBI M CTaHAApPTBI 3TOrO YPOBHS ONUCHIBAIOT
IIPOLEAYPBI IPOBEPKU AOCTYITHOCTH CPENBI MEPEAAUN U KOPPEKTHOCTH NIEpeaun JaHHbIX.



CpencTtBa KOMMYTallUM KaHAJIbHOTO YPOBHSI, MCIOJb3yEMbIE B KOMIIBIOTEPHOM CETH
NOPENpUATHS, IOJDKHBI ObITh HAacTpauMBaeMbIMH M oOO€cledyMBaTh pasrpaHUYEHHE JO0CTyna
MEXIy y3JaMU CETH B COOTBETCTBHM C pa3zpaboTraHHOW mnonuTuko. Kak mpaBuio, Takue
CpEICTBa MOAAEPKUBAIOT TexHOJOrn0 VLAN, no3Boisioniyro B paMKax OJHOTO KOMMYTAaTopa
BBIJICIUTh TPYNIBI alMapaTHBIX aApecoB M C(HOPMHUPOBATH I HUX MpaBHa TPAHCIALUU
KaJ[pOB.

AJMUHHUCTPATOP CETU JOJDKEH BBIIOJHUTH HACTPOMKY MOJACUCTEMBI yrpaBieHus VLAN
KOMMYTaTopa, U JIpyrux MOJCHCTEM, HEOOXOIMMBIX AJIS peau3aliy pa3paOb0TaHHON MOJIUTHKU
3aUThl. B 00s3aHHOCTM aJIMUHUCTPAaTOpa BXOIUT TAKKE OTKIIOUYEHHE HEHUCHOIb3yEMbIX
MIOJICUCTEM KOMMYTATOpA.

AIMUHHCTpATOp  CETH  JOJDKEH  PETyJsipHO  KOHTPOJIMPOBATH  COOTBETCTBUE
KOH(Urypanuii KOMMyTaTOpoB pa3pab0TaHHON MOJIUTUKE 3aIUTHI.

AJMUHHUCTPATOP CETH JTOJIKEH BECTH MOHUTOPHUHI CETEBOM aKTUBHOCTH IOJIb30BATENIEH C
LENbI0 BBIABICHUS HCTOYHUKOB AaHOMAJIBHO BBICOKOIO KOJIMYECTBA HIMPOKOBEINATENBHBIX
3a1poCoB.

Cayx0a 06e30macHOCTH JOJDKHA KOHTPOJIMPOBATH PETrYJSIPHOCTH CMEHBI PEKBU3UTOB
aBTOPH3ALMU aJMUHUCTPATOPA B ITOACUCTEMAX YIIPABICHUS KOMMYTaTOPAMHU.

Cayx0a 0e30mMacHOCTH  JIOJDKHA  KOHTPOJHUPOBATh  PEryJISpHOCTb  BBIMOJIHEHUS
aAMUHUCTPATOPOM MEPONPUATHH, CBS3aHHBIX C MOHUTOPHHIOM CETH, OCYIIECTBICHUEM
npopUIaKTHIECKUX paboT M0 HACTPOIiKe KOMMYTAaTOPOB, a TAKXKE CO3aHUEM PE3E€PBHBIX KOMUI
KOH(Urypauuii KOMMyTaTOpOB.

Cayx0a 6e30nacHOCTH JOJKHA 00€CTIeUNTh CTPOrMid KOHTPOJIb IOCTYTa B IOMEIIEHUS, B
KOTOPBIX PaCIIOIOKEHBI KOMMYTATOPBI M paboune CTaHIMHU, C KOTOPBIX pa3pemieHo yIpaBieHne
KOMMYTAaTOPaMH.

KoHTpoJibHbIE BONPOCHI

®daxkTopsel, cOCOOCTBYIONIME HHYOPMAIIMOHHON YS3BUMOCTH

Knaccudukamus yrpo3 6e30macHOCTH HHPOPMAIIHH 110 PU3HAKAM

AKTHUBHOE ¥ TAaCCUBHOE BTOPKEHUE

[Tox0/1p1 K TIOBBIICHUIO YPOBHS 3aIIUIEHHOCTH BBIYUCIUTEIBHBIX CETeH

Pemenue npoOiemsl 3alUTH HAa KAaHAJIBHOM, CETEBOM, TPAHCTIOPTHOM YpoBHsX OSI

M

IpakTnueckoe 3ansitue 17
IIpunnune! nocrpoenus Internet

Heab: nate CTyI€HTY OCHOBHBIE CBeZeHUSI 00 opranuzanuu Internet, o mpeacTaBiIeHUN
nndopmanmu B Internet, o cepBepax m mpoTokoyax Internet, o s3eikax HTML u XML;
OpraHM3alMI0 B3aMMOCBS3€ MEX1y JOKYMEHTaMH (TUIIEPCCHUIKH), MPUHIUIBI co3nanust WEB-
cTpaHuIl; co3naBatb WEB-cTpaHuIsl

u3ydeHne TeMbl He0OX0IMMa JJIsT aKTUBHOTO UCTIOIB30BAaHUS CEpBHCOB VIHTEpHET, CO3/IaHus
cobctBeHHBIX WEB-CcTpaHuIip! u T.1.

Teopernyeckasi 4acTh:

Internet — BcemupHass HHPOpPMAIIMOHHAS KOMITBIOTEpHAsI CETh, MPEACTABISAIONIas co00i
o0beIMHEHWE MHOXXECTBA PETHOHANBHBIX KOMIIBIOTEPHBIX CEeTed U KOMIIBIOTEPOB,
0OMEHUBAIOIIUX JIPYT € IpyroM nHpopManuei mo kanagamMm oOIECTBEHHBIX TeJICKOMMYHHUKAIIAN
(BBIIEIEHHBIM TeNe(OHHBIM aHAJIOTOBBIM U ITUGPOBLIM JTUHUSAM, ONTHYECKUM KaHalaM CBS3H U
paaroKaHalaM, B TOM YHCJIC CITYTHUKOBBIM JIMHUAM CBSI3I/I).

Uudopmanus B Internet xpanutcs Ha cepBepax. CepBepbl HMEIOT CBOM ajpeca U
YOPAaBISAIOTCA CHELMATU3UPOBAHHBIMU NporpaMMaMu. OHHM IO3BOJISIIOT IE€pPeChUIaTh MOYTY U
(aiinbl, MPOU3BOAUTH MOUCK B 0a3aX JaHHBIX U BBIMOIHSITH JPYTHE 3a1a4H.

OOmen mH(popManueld MeXIy CepBEpaMU CETH BBITIONHSIETCS MO BBICOKOCKOPOCTHBIM
KaHajaM CBSI3U (BBLACTICHHBIM TeNEe(POHHBIM JIMHUSM, OINTOBOJOKOHHBIM U CIIyTHHUKOBBIM



KaHajaMm CBsi3u). JlOCTyIN OTIENBHBIX IMOJIb30BaTeleii Kk MHGOPMAIMOHHEIM pecypcaM Internet
OOBIYHO OCYIIECTBIISAETCS Yepe3 MpoBaiiiepa Uil KOPIOPATUBHYIO CETh.

[IpoBaiinep - NOCTAaBUIMK CETEBBIX YCIYT — JIMLIO WM OpraHMU3alMs MPeI0oCTaBISAIOINE
YCIYTHM MO NOAKIIYEHUI0 K KOMIIBIOTEPHBIM ceTsM. B KkadecTBe mpoBaiiiepa BBICTYNAET
HEKOTOpasi OpraHu3aliysi, UMeroI1as MOJEMHBIN ITyJI ISl COSMHEHUSI C KJIMEHTaMU U BBIXOJa BO
BCEMUPHYIO CETb.

OCHOBHBIMH STYEHKAMH TII00ATHHON CETH SIBIISIOTCS JIOKAJTbHBIE BBIYMCIUTEIBHBIE CETH.
Ecnu HekoTopas NokanbHasi CeTh HEMOCPEACTBEHHO MOJKIIOYEHA K TI00aNbHON, TO M Kaxaas
pabodast CTaHIUs ITON CETH MOXKET OBITh TIOJKITIOYCHA K HEH.

CylecTByIOT TakKe€ KOMIIBIOTEPBI, KOTOpPBIE HEMOCPEACTBEHHO NOJAKIIOYEHBl K
riobanpHOM cetr. OHHM HAa3BIBAIOTCS XOCT - KoMmbioTepamu (host - xo3stiH). X0CT — 3TO JIF000i
KOMITBIOTED, SIBIISIFOLIUICS IMOCTOSIHHOM 4acTeio Internet, T.e. coeauHeHHbld 1o Internet —
IIPOTOKOJTY C APYTUM XOCTOM, KOTOPBIN B CBOIO OUEPE]lb, COEUHEH C APYTUM, U TaK Jlajee.

[Ipaktnueckn Bce ycimyru Internet mocTpoeHbl Ha NpPUHLMIE KIMEHT-cepBep. Bces
uHpopmanuss B MHTEpHET XpaHuTcs Ha cepBepax. OOMeH HMHpOpMaIUed MeXIy cepBepamu
OCYLIECTBJISETCA IO BBICOKOCKOPOCTHBIM KaHallaM CBsi3u WM MaructpaisaMm. Cepsepsl,
OOBETMHEHHBIE BBICOKOCKOPOCTHBIMU ~MAaruCTPalsiMH, COCTAaBIISIIOT 0a30BYI0 YacTh CETH
HuTepHeT.

OTnenpHBIE MOJIB30BATENM MOAKIIOYAIOTCS K CETU 4Yepe3 KOMIIBIOTEPhl MECTHBIX
nmocTaBIIMKoOB yciuyr Muteprera, Internet - mposaiimepoB (Internet Service Provider - ISP),
KOTOpbIE HMMEIT TMOCTOSHHOE TMOAKIoUeHne K WHrepHer. PernoHanbHblil MpoBaiizaep,
MOJIKIIt0YaeTcsl K O6osee KpymHOMY MpoBaiiiepy HallMOHAIBLHOTO MaciiTaba, UMEIOLIEro Y3Ibl B
pa3iauuHbBIX Topojax crpaHbl. CeTH HalMOHAIBHBIX NPOBalEpOB OOBEAMHSAIOTCS B CETU
TpaHCHALIMOHAJIBHBIX MPOBANWIEPOB UM MpPOBaiAepoB MepBOro ypoBHA. OObeIMHEHHBIE CETH
MPOBaiiIepOB EPBOTO YPOBHS COCTABIISIOT INT0OANBHYIO ceTh Internet.

[lepenaua unpopmanuu B MHTepHeT obecrneunBaeTcss Oiarogapsi TOMY, YTO Ka)IbIid
KOMIIBIOTEp B CETU MMeeT yHUKaNbHbIN anpec (IP-aznpec), a cereBble MPOTOKOIIBI 0OECTIEUNBAIOT
B3aMMOJICICTBHE PA3HOTUITHBIX KOMIIBIOTEPOB, pPa0OTAIONIMX MOJ YIMPaBICHUEM pPa3IUYHBIX
OTIEPAIIIOHHBIX CUCTEM.

B ocHOBHOM B MIHTEpHET MCTOB3YyeTCs CEMEHCTBO ceTeBBIX MPOTOKOJOB (cTek) TCP/IP.
Ha kanansHOM 1 usudeckoM ypoBHe ctek TCP/IP mognepxkuBaer texHonoruto Ethernet, FDDI
u apyrue texHonoruu. OcHoBoi cemeiricTBa npoTokosoB TCP/IP sBisieTcst ceTeBoil ypOBEHbD,
IIpeJICTaBIeHHbIN poToKoaoM P, a Takke pa3nuyHBIMU IPOTOKOJAMHU MapLIPyTH3aLUU. DTOT
ypoBeHb o0OecrieunBaeT rnepemMelieHrne NakeToB B CETH U YIIPaBIIAeT UX MampyTusanueil. Pazmep
[IaKeTa, MapaMeTpbl Iepenayd, KOHTPOJb LEJIOCTHOCTH OCYIIECTBISETCS Ha TPAHCIIOPTHOM
ypoBHe TCP.

[MpuknagHoil ypoBeHb OOBEOMHSET BCE CIIYKOBI, KOTOPHIE CHUCTEMa MPEIOCTaBIISET
nosib3oBaTento. K OCHOBHBIM NPHUKJIAAHBIM IMPOTOKOJAM OTHOCSATCSA: MPOTOKOJ YJAJIEHHOTO
nocryma telnet, mpotokon mepenadu aiinoB FTP, mporokon mepenaun rumeprekcra HTTP,
MPOTOKOJIBI 3JIeKTpoHHOU moutel: SMTP, POP, IMAP, MIME.

ITo crocoOy mpencraBneHust MHGOPMAIMM UCTOYHUKHA MOXKHO Pa3JIeIUTh Ha HECKOIBKO
OCHOBHBIX KaTE€TrOpHUNA:

Web-cTpannubl — 3TO  OCHOBHOM M Haubojiee  pacHpOCTPAHEHHBIM  THII
nHpopMalmoHHbIX pecypcoB B Cetu. OHU TpelcTaBisieT cOOON CTpaHUIBI TaK HA3bHIBAEMOTO
TUIIEPTEKCTa, TO €CTh TEKCTa, KOTOPBIH MOXET cojaepxkarb B cede ccbulkh. COBOKYIHOCTH
TUIEPTEKCTOBBIX CTPAHMI, PACIONOXKEHHAass B OJHOM MeECTe, IMpeICTaBiseT coOOW eAMHUILY,
HasbiBaeMyio CAITOM.

Gopher sBusieTcs  OpyruM  TUIEPTEKCTOBBIM  CTAaHJAPTOM, TNPAKTUYECKH  HE
Pa3BUBAIOIINMCS CETOHS, TIOCKOJIbKY MOIJEPKUBAET TOIBKO TEKCTOBYIO (POpPMY NpEACTaBICHUS
uHpopmanmu. OIHAKO 3TO HE MEIIAeT CTaHAAPTHM Opoy3epaM MOHUMATh U 3TOT opmar.

ba3bl JaHHBIX Takke MOTYT UMETh OBbITh AOCTYyHHBI uepe3 CeThb. ba3pl JaHHBIX MOTYT
CoJiepKaTh MPOU3BOJIBHYIO HHpOpMAIMIO. B HacTOSIIMN MOMEHT HE CYHIECTBYET KaKOro-in0o
CTaHJApTHOTrO crnocoba naoctyna K ©Oa3am gaHHbIX 1o cetd HMHrepHer. Haubonee uacto
MOJIB3YIOTCS JOCTYTIOM K 0a3aM JaHHBIX Yepe3 CTaHAapTHBIE OpOY3ephl.



daiisioBbIe cepBepbl - 3TO TPAAUIMOHHBIA CIOCOOOM XpaHEHUs JaHHbIX B MHTepHeTe.
Onu npezactapnsitoT co00il KOMIBIOTEpHl. YacTh MX AMCKOBOTO MPOCTPAHCTBA JOCTYMHA IO
Ceru. [loctyn K JNaHHBIM Ha TakoOM CEpBEpPE OCYLIECTBIISETCS C IOMOIIBIO CIEHUAIbHBIX
Mporpamm, ToIIepKUBAIOIUX MpoToko nepeaaun daitios (FTP - File Transfer Protocol).

JlaHHBI TIPOTOKON MAEHTU(UKALNMU IOJIb30BATENs, 3alPOCUBIIETO JIOCTYN K JaHHBIM.
Jlng ocymiecTBieHHs] JocTyna K QaiilaM co CTOpOHBI MPOM3BOJIBHOTO Mosb3oBarens CeTu
0OBIYHO HCITOJIB3YETCS aHOHUMHBIN BXOJ1 (anonymous).

DTOT NMPOTOKOJI OOBIYHO MOJACPKUBACTCS CTAaHAAPTHBIMU OpOy3epaMHu.

TesiekoH(pepeHIIUH TaKkKe MOTYT SBISTHCS MCTOYHMKOM HEOOXOIUMON MH(OpMAaLUH,
KaK MIPaBUJIO, HoOCsIIeH HeOo(pHUIHATBbHBIH XapakTep.
TenexkoHpepeHIINN MPEACTABISAIOT cOO00H CrTocod OOIIeHHUS JIto1eH, UMEIOIX 1ocTyn B CeTh, U
MpeHa3HayYeHbl ISl 00CYKIEHHUsS KaKHX-THMO0 BOMPOCOB MM paclpoCTpaHEHUs WH(GOpMAIUU.
Bce TenexkondepeHnny pa3ouThI M0 TEMaTHUYECKOMY MPHU3HAKY HA PyOpUKH, MHa4Ye Ha3bIBaeMbIe
rpynmnaMu HoOBOcTel (news groups). MHdopmarus, mnoMelnieHHas B TeleKOH(epeHIuIo,
CTaHOBUTCS Ha ONPEJEICHHOE BPEMsI IOCTYITHA BCEM KEIAIOLIUM.

IIporoxkoa nepexauun runeprexkcra HTTP

Cnyxx6a WWW, xak u mo0asi nHas ceTeBasi ciy»0a, CTPOUTCS Ha B3aUMOJICHCTBUM Hapbl

mporpamm: cepepa u kiaueHTa. [Iporpammei-cepBepsl WWW naseiBarotcst Web-cepsepamu - oHn
paboTaroT Ha KOMIIBIOTEPax, KOTOPbIE HA3BIBAIOTCS cemegbimu cepsepamu. B od1em, OaHO U TO
e CIIOBO cepséep, B 3aBUCUMOCTU OT KOHTEKCTa, MOXKET 0003HayaTh TO JIU KOMIBIOTEP, TO JU
IIporpaMmy.
[Tporpammer-knuenTsl WWW HazwiBatoTcss Web-Opayszepamu — oHHM pabOTalOT Ha HaIIUX C
BaMH KJIMEHTCKHX KOMIbIoTepax. B3aumoneiictBue mexay Web-cepsepom nu Web-Opayszepom
MIPOMCXOAMT IO CHCIHAIBHOMY TpHKIagHOMY npoTokoiry —HTTP (HypertextTransferProtocol,
IIPOTOKOJI Mepenauu rumneprekcra). HecMoTps Ha CTONb JAJMHHOE M CTPAIIHOE HAa3BaHUE,
npoTokoa HTTP upe3Bbl4aiiHO MPOCT — 3TO OJUH U3 CAMBIX IMPOCTHIX MPUKIATHBIX TPOTOKOJIOB
Wutepuera. CyTb ero B ToM, 4TO Opay3ep UMeEeT MmpaBo OOpaTUTHCS K CEpBEpY C 3alpocoM, B
KoTopoM ykazaH URL-adpec tpebyemoro pecypca. 1o MokeT ObITh Web-cTpaHHIla, pUCYHOK,
porpaMMHBIA 00bekT 1 T. . CepBep mepenaer Opaysepy 3aTpeOOBaHHBIA PECYPC, MOCIE YEeTO
COEIMHEHHE Pa3pbhIBAETCA 0 CIEIYIOUIETo 3arpoca.

XML - o310 pacmupsemsnii s3pik  pasmetrkn  (Extensible Markup Language),
pa3paboTaHHBIA crHeruanbHO i pasMemienus uHdopmarmu B World Wide Web, napsny ¢
HTML, xoTopslii JaBHO CTal CTaHIAPTHBIM SI3BIKOM co3manusi Web-ctpanuin. B otmmume ot
HTML, BMecTO HCIIONB30BaHUS OIPAaHUYEHHOTO HaOOpa ompefeNéHHBIX 3JIEMEHTOB BBl UMEETE
BO3MOXKHOCTh CO3/1aBaTh BAallM COOCTBEHHBIC JIEMEHTHI M MPHUCBAaWBATh UM JIOObIE UMEHA I10
Baiemy BbIOOpY. [IpuMedanue: moapazymeBaeTcsl, UYTO YATATENb JAaHHOW CTaThU XOTS Obl OYCHb
MOBEPXHOCTHO 3HaKOM ¢ si3bikoM HTML.

XML pemaer psan nmpo6iem, kotopeie He pertaet HTML, Hanmpumep:

e [lpencraBneHue JOKYMEHTOB JIFOOOTO (HE TOJBKO TEKCTOBOTO) THUIA, HAMPUMED,
MY3bIKH, MATEMATHYECKUX YPABHEHUH U T.J.

e CoprupoBka, GpuiabTpalus ¥ NOUCK HHHOPMALINH.

e [lpencraBnenue HHGOPMAIMH B CTPYKTYPHUPOBAHHOM (MEPApXUUECKOM) BH/IE.

B 3aBucumoctu OT ypoBHS COOTBETCTBHUSI CTaHAApTaM JIOKYMEHT MOXET ObITh "BEpHO
chopmupoBanabM”" ("well-formed"), mu6o "BammmuaeiM" ("valid"). BoT HEcCkoJabKO OCHOBHBIX
MIPaBUJI CO3/aHUS BEPHO C(HOPMUPOBAHHOTO TIOKYMEHTA:

o Kaxnprii snement XML pomkeH coaepkaTh HayalbHBIM W KOHEYHBIH TAT (MO0
nycroi 1or ThHma <TAG />, KOTOpBIH MOXXET HECTH HWH(POPMAIUIO IOCPEACTBOM CBOHX
aTpuOyTOB).

 Jlro60i1 BIIO’KEHHBIH 2JIEMEHT JOJKEH OBITH MOJHOCTHIO OMPEeNEH BHYTPHU DJIEMEHTA,
B COCTaB KOTOPOI'O OH BXOJIUT.

e JIOKyMEHT JOJKEH UMETh TOJIBKO OJMH 3JIEMEHT BEPXHETO YPOBHSI.

¢ lIMeHa 371€MEHTOB YyBCTBUTEINIbHBI K PETUCTPY.

Ecteb Tpu OCHOBHBIX crocoba cooOmmTh Opay3epy, Kak OTOOpakaTh KaxIbld U3
co3IaHHBIX BaMu XML-371eMeHTOB:



o Kackagnas tabmuma cruneir (Cascading Style Sheet - CSS) wmnm pacmmmpsiemas
tabnuua B ¢popmare s3bika ctuiieBbix Tabmul (Extensible Stylesheet Language - XSL).

e (CBa3bIBaHUE JaHHBIX. DTOT MeToA TpedyeT co3nanuss HTML-cTpanuisl, cBsS3bIBaHUS
¢ Heil XML-nokymeHnTa u yctaHoBiieHus B3aumojaeiicTBuii HTML-35eMeHTOB ¢ 3jeMeHTamMu
XML. B panpaeiimem HTML-35eMeHTBI aBTOMATHYECKH OTOOpakarOT WHQPOPMAITUIO W3
CBSI3aHHBIX ¢ HUMU XML-31€MeHTOB.

e Hanucanue cuenapus. 91ot Meron TpeOyeT co3nanus HTML-crpanuipl, cBA3bIBaHNS
¢ Helt XML-nokymeHTa u nostydeHue jnoctyna kK XML-3yemMeHTaM ¢ MOMOIIBI0 KOJla CIieHapus
JavaScript umm VBScript.

XML-npunoxeHrue OOBIYHO OINpeAeNsieTcs] CO3JaHUeM OIucaTels Tula JTOKyMeHTa
(DTD), koTopslii siBAsieTCS AOMYCTUMBIM KOMIIOHEHTOM XML-nokymenra. DTD ycranaBnuBaer
U OTIpeieNisieT UMEHA PJIEMEHTOB, KOTOPBIE MOTYT OBITh HCIOIB30BaHbl B TOKYMEHTE, OPSIOK, B
KOTOPOM 3JIEMEHTBI MOTYT MOSIBIATHCS, U JOCTYNHbIE K NMPUMEHEHHUIO aTpUOYThI 3JIEMEHTOB.
DTD o6bruno Brimouaercs B XML-TOKyMEHT W OrpaHUYUBACT KPYT AJIEMEHTOB U CTPYKTYD,
KOTOpble OynyT wucnonb3oBathes. [lpumeuanue: npuinoxenne XML Schema mno3Bomsier
pa3pabateiBaTh MOAPOOHBIE cXeMbl s Bammx XML-TOKYyMEHTOB C HCHOJIb30BaHHEM
cranaaptHoro cuarakcuca XML u sBnsercs ansrepHaruso DTD.

SAzeikm HTML u XML npenHasHadeHbl U PEIICHUS Pa3HbIX 3a1ad. Y UYUTHIBAs
npekpacHyto cTpykrypy XML u mecto, peansro 3annmaemoe HTML B npaktuke Web-nn3aiina,
ob10 pemeHo oowseauHUTh HTML um XML. B pesynbrare mosiBuiics XHTML. TlosBienne
XHTML o3nauaer, yto HTML nepeonpenensiercst kak npuioxkenne XML. Otueine HTML
JIOJIKEH NOAUYUHATHCA npaBuiaM XML.

B nacrosee BpemMsi 3aMETHO pacTeT MHTEPEC K YJIYUIIEHHUIO TOrO, YTO IPEACTABICHO B
Web-0pay3epax m anbTepHaTUBHBIX ycTpoicTBax. Mmeomormss HTML 4.0, nepeHeceHHas B
XHTML 1.0, mepexouT B KOHIICTIIINIO pa3paboTKH JOKYMEHTOB JUIsl pA3HBIX THUIIOB YCTPOMCTB.

B Bepcumn XHTML 1.0 o0s3aTenbHO CTpPOroe COOMIOJCHUE TPAaBUI Pa3METKH, YTO
CIOCOOCTBYET YJIYYIIEHUIO CTPYKTYpPbl M CHHTaKCHCA Pa3METKH. DTO YpPE3BbIYAMHO Ba)KHO, TaK
Kak B HacTosmee BpeMs Web MHTEHCHMBHO BBIXOAWT 3a paMKu OpaysepoB. bymymimii
MH(POPMALMOHHBINA TU3aifHEp NOJKEH OyIeT yUYUTHIBATh B CBOMX Pa3pabOTKaX MHOTOYHMCIICHHbIE
aIbTepHATUBHBIE MOJIb30BATEIbCKUE YCTpPOMCcTBA. JIOKYMEHTHI JOKHBI OBITh JIOTHUYHBIMH H
ACTETUYECKU TMpHBIEKATENbHBIMU B TaKWX cpelax, kak menmkepbl, PDA (Personal Digital
Assistant - mepcoHaIbHBIN ITU(POBOI MOMOIITHUK), COTOBBIE TEIC(POHBI U T.JI.

C nomompbw TeroB HTMLmoxHO cBsA3aTh J1000H 3jeMeHT Web-cTpannubl
(Hampumep, TEKCT WIM PUCYHOK) ¢ KakuM-1ubo aapecom URL. Takue CBSI3U Ha3bIBAIOTCS
eunepccoiikamu. Ilpu mpocmotpe Web-cTpanunbsl B Opay3epe TEKCTOBBIE T'HIIEPCCHUIKA
BBIJICTISIIOTCS,, CHHUM I[BETOM M TIOJYEPKUBAHHEM (€CITH UCTIONb3YeTCs CTaHIapTHAs HACTPOUKA).
[Tpu miemdyke NEeBOM KHOMKOM MBIIIM HAa THIIEPCCHUIKE MPOWCXOMUT 3arpys3ka apyroro Web-
JOKyMEHTa — TOT'0, Ha KOTOPBIX yKa3bIBaeT aapec URL, 3anMcaHHBIN B 3TON TMIIEPCCHUIKE.

biaromapst runepTeKCTOBBIM CBs3AM Bce NpocTpaHcTBO WWW MOKHO paccmaTpuBaTh
KaK €IMHYI0 NayTHHY, COCTOSLIYI0 M3 MHOXECTBAa B3aMMOCBS3aHHBIX JTOKYMEHTOB. CerojHs B
ATOM MayTHHE HaCUUTHIBAETCS OoJiee MATH MIWIIMAPAOB IOKYMEHTOB, U UX YHCIIO OY€Hb OBICTPO
pactet. TeopeTnuecku, HauaB paboty B WWW ¢ mpocMOTpa OHOTO-eIMHCTBEHHOTO JIOKyMEHTa,
MO>KHO OECKOHEUHO OJTy’KJaTh B AyTHHE, NOJTy4as BCe HOBYIO M HOBYIO HH(popManuio. [Ipuemsl
HaBuraumu B WWW— 310 oTnenbHasi Tema Uid OOCTOATENbHOTO o0CykaeHus. HaBuranus —
emte oaHa u3 pyHKIUH Web-0pay3epos.

KinneHntckuil ckpunm - 3T0 mporpaMmma, KOTopast MOKET COpoBOXkaaTh J0KyMeHT HTML
WM HETIOCPEJICTBEHHO ObITh BHEJPEHHOM B HEro. OTa MporpamMmma BbINOIHIETCS Ha KIMEHTCKOU
MalllMHE TpH 3arpy3ke JOKyMEHTa WM B JAPYroe BpeMs, Halpumep, KOrJa aKTUBU3UPYETCS
ccebuika. [ognepxkka ckpuntoB B HTML He 3aBUCHUT OT si3bIKa CKpHUIITA.

CkpunThl IpeasararoT aBTOpaM CpPEJICTBA YCWIEHHUS WHTEPAKTUBHOCTU JIOKYMEHTOB
HTML. Hammpumep:

e CkpunTsl MOTYT OLICHMBATbCS BO BpEMsl 3arpy3Kd JOKYMEHTa M JIMHAMHYECKH
U3MEHSATH COJIEPKUMOE TOKYMEHTA.



e CKpunThl MOTYT HCHOJNB30BaThCsi B ¢opMme s 00pabOTKM BBOJMMBIX JaHHBIX.
Jlu3aiiHepbl MOTYT AMHAMHUUYECKH 3alOJIHATh 1o (GOPMBI B 3aBUCUMOCTH OT 3HAYEHUH JIPYIUX
nosiei. OHUM MOTYT HpOBEPSATh, NONAJAIOT JM BBEJICHHBIE JIAHHBIE B IPEIONPEICIICHHBIN
JMana3oH 3Ha4Y€HUI, COOTBETCTBUE NOJIEH U T. 1.

e CkpuOTBl MOTYT BKJIIOYAaThCSl COOBITUSMHU, OKA3bIBAIOLIMMH BIMSHME HAa JIOKYMEHT,
HampuMep, 3arpy3KoH, BEITPY3KOH, (POKYCOM 3JIEMEHTa, IePEMEIIEHUEM MBI U T.JI.

e CKpUNTBHI MOTYT CBSI3BIBATHCS C YMPABISIONMMH 3JIeMEHTaMH (OpPMBI (HarpuMep, C
KHOIIKaMM) JJIs1 IPeJICTaBIICHHsI 3JIEMEHTOB MOJIb30BATENbCKOTI0 HHTEpdeiica.

ABTOpBI MOTYT IPUKPEIUIATH K JokyMeHTY HTML nBa THna ckpunros:

e CkpunTtsl, BBIIOJHAKOIIMECS OAWH pa3 IMpH 3arpy3Ke JOKYMEHTa areHTOM
nonb3oBarens. Ckpuntel, onucaHHble B aneMeHTe SCRIPT, BbIMONHSAIOTCS IpH 3arpyske
JIOKyMeHTa. [lyig areHToB moJb30BaTeNsd, He 00palaThIBAIOIIMX CKPHUMTHI, aBTOPbI MOTYT
OTIpEeNIeUTh AIbTEPHATUBHOE COICpKUMOE ¢ oMolkio dnemenTa NOSCRIPT.

e CKpuNTHI, BBIIOJIHIEMbIE KX/l pa3, KOI/a MPOUCXOAUT OIpPEeIEHHOE COOBITHE.
OTU CKpUNTHl MOTYT Ha3HayaTbCsl DSy AJIEMEHTOB C IOMOLIbIO aTpUOyTOB BHYTPEHHHUX
COOBITUI

Jns pacumpenuit GpyHkuuii web-cepBepa mpuxoauTcs pa3padaThiBaTh CIEHUATbHBIE
poTrpaMMbl, Ha3bIBaeMble pacliMpeHUsiMu  web-cepBepa wiun  web-npu/I0KeHUIMH.
CymiecTByeT MHOTO TUIOB web-mpuioskeHuid. OAHUM U3 TaKUX TUIIOB PACIIUPEHUN SBIISIOTCS
CGI (CommonGatelnterface) mpuio:keHusi, B OCHOBE KOTOPBIX JIS)KHUT HCIIOIH30BAHUE OOIIETO
1u030Boro uHTEpdeiica. Takue NpUIIOKeHUS TOTYUHSIIOTCS MpaBUiIaM Mepeaadynd HHPOopMaIiu
no npotokoinry HTTP. CGIl-npunoxenue mnoiydyaer B COOTBETCTBUU ¢ mporokosiom HTTP
nHGOpPMAIIMIO OT MOJIb30BaTeNs, 00padaThIBaeT € M BO3BpAILAET pe3yibTaT 00paboTKU B BUIE
HTML-nokymeHTa, CO3JaHHOTO JIMHAMUYECKHM WJIM B BUJE CCBUIKM Ha YK€ CYLIECTBYIOUIUHN
JOKYMEHT WJIH Jpyroil oOBEeKT, Hampumep, rpaduyeckoe uzodOpaxkenue. OToOpaxkaeMblii Ha
JKpaHe KIMEHTCKOrO0 KOMIIbIoTepa pe3yJsibTaT Ha3biBatoT web-crpanmueit. CGI - 310 nepBbiii
oOIenpuHATHIA MHTEpGENC, CUNTAIOMNNCA KIACCUUECKUM MJI CO3JIaHusl paciimpeHuil web-
cepBepoB. CGI-npmitokeHus MPEACTABISAIOT OO0 0OBIYHOE KOHCOJILHOE MPUIIOKEHHIE, KOTOPOE
oOMeHUBaeTcsl JaHHBIMU ¢ web-cepBepoM dYepe3 Tak Ha3bIBaeMOE IEPEMEHHOE OKpY)KEeHHE
BBITIOJIHSIFOIIEHCST TPOTpaMMBbl (ITapaMeTphl).

Henocrarku CGI:

[IpunoxxeHne BBHIMOIHSAETCS B CBOEM aJpEeCHOM MPOCTPAHCTBE, MOATOMY CKOPOCTBH €ro
B3aMMOJICHCTBHSI ¢ Web-cepBepOM HEBBICOKA;

OcymiecTBisiTh 00MEH JaHHBIMH Yepe3 IEPEMEHHOE OKPYKEHHUE IOCTaTOYHO HEYA0O0HO.

Tem He MeHee, A0 CHX MOp IIUPOKO PAaCHpOCTPaHEH M3-32 YHUBEPCAIBHOCTH (IOJIXOIUT
oA Bce u3BectHoie OC).

[lepenaya uHpOpMAIMKM OT MOIb30BATENs, pabOTAIOIIET0 Ha KIMEHTCKOM KOMIIBIOTEpE,
CGI-mipunoxeHnto U 00paTHO BBIMIOJIHSAETCS OOBIYHO TaK:

1) B HTML-nokymeHTe, KOTOpBIH co3aaeTcst A BBOJa HH(POPMAINH, TPEAHA3HAUEHHOM
s 00paboTku, pasmemniaetrcst popma BBoja. ITa hopmMa COCTOUT M3 HEOOXOIUMBIX DJIEMEHTOB
yYOpaBleHUs, MOJOOHBIX TeM, KOTOPBIE HCIIOJB3YIOTCA B MPHIOKEHUIX, pa3pabaThIBaeMbIX C
ucnonb3oBanuem cuctemsl Builder(Delphi). Kaxmomy snemeHTy yrpaBieHHs NPHUCBaMBAETCs
UMSsl, UCTIONB3YEMOE ISl CCBUIKM Ha 3JIEMEHT YIPaBJICHUS U IS WACHTU(DUKAINKU 3HAYCHUU
aTpuOyTOoB s1eMeHTOB. Kpome Toro, B 3Toii (hopMe mpemycMaTpuBaeTcsi KHOIKA, KOTOPYIO
clenyeT Haxarh mocie 3amoidHeHus Qopmbl. Kornma mnonp3oBaTenb 3amoiHseT ¢GopMmMy H
HaOKMMAeT YKa3aHHYIO KHOIKY, AaHHble mnepenarorcs CGI-mpuiiokeHHio, MECTOHaXOXKICHUE
KOTOPOTO 33/1a€TCSl B OMMCAHUU (DOPMBI.

2) CGl-npunoxenue mnonydaer corjacHo mpotokoinry HTTP panHbie u3 37€MEHTOB
(¢bopMBI B BHJIE TIap: UMS DJIEMEHTA - 3HaYCHHE.

3) Iocne o6paboTku nmomyyeHHbIX qaHHbIX CGl-npunoxenue coznaer HTML-nokymeHT
U TOMEIIaeT ero B CTaHJApTHBIM MOTOK BbIBojAa. DTOT chopmupoBanHblii HTML-nokymeHT
3aTeM aBTOMAaTHUYECKH Iepenaercs web-cepBepoM MOJIb30BATENI0 UM OTOOpakaeTcs Kak web-
CTpaHUIla Ha KIIMEHTCKOM KOMITbIOTEpeE.



http://citforum.ru/internet/html40/interact/scripts.html#events
http://citforum.ru/internet/html40/interact/scripts.html#events
http://citforum.ru/internet/html40/interact/scripts.html#edef-NOSCRIPT
http://citforum.ru/internet/html40/interact/scripts.html#edef-SCRIPT
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Web-y3ibl.

Iesab: 1aTh CTYACHTY OCHOBHBIE cBeleHHS 0 Web-y3max, browser-porpammax, cainTax,
KOOPJMHAIIMOHHBIX Tpynmax, mnpoBaiaepax. WEB-cepsepax. DNS — cmyx0Oe; cmocobax
oprannzauuu Web-y3na, ucnosns3zoBanus bpaysep — nporpamMMbl, OCHOBHBIE U JIOIIOJHUTENBHBIE
dhyHKIIMH BeO-cepBepa.

TeopeTnyeckasi 4acTh:

[Tonnmanne Web-TeXHOJIOTHII MO3BOJISET IMOJIB30BATENO 3(PPEKTUBHO HCIOIB30BATH
WHuTepHeT B cBOEH NesSTENIbHOCTH BO BeexX cepax.

Web-y31b1, browser-porpaMmbl, CalThl, KOOPAMHAIIMOHHBIE TPYIIBI, MPOBANUICPHI.
WEB-cepBepsl. DNS — ciyxo0a.

Web-y3nb1 (caiiT) - 3TO0 HaOOpBI CBsI3aHHBIX Web-CTpaHUIl, pa3MENICHHBIX B OJHOM
JIOMEHE. Y37l OOBIYHO TOCBSIIAIOTCS KAaKOW-TO OMpEeNeJIeHHON Teme, Harpumep, OoOMeHy
MHEHHSMH TI0 TIOBOJY MpoOiieM co3fanusi Web-CTpaHuIl, pa3iTudHbIM BUAAM Pa3BJICYCHUH H T.
1.

Web-y3716I MOTYT Takke BKIIOYATh CBSI3U C JAPYTUMH y3iaMu. Bce 3TO M NPUBOIUT K
co37aHuI0 HHPOPMAITMOHHOW BCEMUPHOM "May THHBI'".

[epBorit nokymenT Web-y3na Ha3pIBaeTCs Ha4adbHOH (MJIM OCHOBHOM) cTpanuleii (home
page). HauanpHasi cTpaHMIla COOEPKUT CCHUIKU HA BCE OCTaJIbHBIEC IOKYMEHTHI BTOPOTO YPOBHSI.
Tak Kak CBSI3U MEXIy CTpaHHIIAMHU MOTYT OBITh OU€Hb CIOXKHBIMU Web-1n3aiiHephl MOJIb3yIOTCS
KapTamH y3J1a, 4TOOBI pa300paThCsi BO BCEX BO3MOXKHBIX MYTAX CIEAOBaHUS.

Ha xaxnoit Web-ctpanutie ciemyer pacnonarate He 6onee 10 CCBIIOK Ha CTpaHUIIBI, C
KOTOPBIMM OHa HEMOCPEJICTBEHHO CBsi3aHa. bojblllee KOMUYECTBO  CCHUIOK  ILIOXO
BOCTIPHHUMAETCS TOJIH30BATENIEM; KpPOME TOTO, TU3AHEpPY TOXE CIIOKHO paboTaTh C TaKUM
TPOMO3JIKHM JIOKyMEHTOM.

Web-y3en ¢ 60abIIMM KOJTHMYECTBOM CTPAHUIL JIOJDKEH OBITh OPraHU30BaH 0oJiee CII0KHO.
CBsi3u MeXIy CTpaHUIIAMU Pa3HBIX YPOBHEW MOBTOPSIOTCS, MPU ITOM CO3JaeTcs KapTa y3ia,
KOTOpas BBITJISAUT MPUMEPHO KaK reHeajorudeckoe aepeBo. Web -ysen, coneprkamuii 6omnee 10
JOKYMEHTOB, MOJKET OBITh OpraHU30BaH o TpeMm YPOBHSIM.
B TakoM cnmywae kaxjaas CTpaHMIIa BTOPOTO YPOBHS SIBJISIETCS JTOUEPHEH MO OTHOIIEHHIO K
HAYaJbHOM CTPAHUIE U POAUTENHCKON ISl CTPAHUI] TPETHErO YPOBHS, KOTOPHIE C HEW CBS3aHBI.
OTOT NPUHIUIT MOXKHO TOBTOPSTH JUIS YETHIPEX, MATH WU Oojiee YpOBHEH, B 3aBUCHMOCTH OT
qrciia JOKyMEHTOB Ha y3Iie.

Co3nanne Web-y3ima — 3T0 OCTATOYHO TPYJOEMKHI Ipoliecc, TpeOyromuii He TOIBKO
0OJBIIMX 3aTpaT BPEMEHH, HO M OOIIMPHBIX 3HaHW B obOmactu pa3paboTku. IIporpamma
FrontPage uper HaBcTpedy pa3paOoTdyMKaM, TpPEAOCTaBIsisi B HMX PACIOPSHKEHHE CpEICTBa,
MpU3BaHHBIE COKPATUThH O MUHUMYyMa BpeMs, 3aTpaurBaeMoe Ha co3/lanue npoekra. Cpenu Hux
00JBIIOE KOJMYECTBO IMIAOJIOHOB W MacTepoB IO cosmaHuio Web-crpanwi, ¢peitmoB, Web-
Y3JIOB M CTHJICH.



Bpaysep — nporpamma ycTaHOBJIEHHAas Ha KaKJIOM KOMIIBIOTEPE MMEIOIIEM JOCTYI B
CETh UHTEPHET.

[Ipn mnomoum Opay3epoB BbI IOJydaeTe BO3MOXHOCTh IPOCMATPUBATh HMHTEPHET
CTpaHWYKH U OBITH TOJHOLEHHBIM TMOJb30BaTeneM ceTu. CTaHOapTHBIM, MOCTaBiIsieMble C
cucreMoi  Opaysepbl, Ha CETOAHAIIHWIA JEHb HMEIOT 3aMeuaTeNbHble  OecrulaTHbIE
albTEPHATUBBI, KOTOPHIE MOKHO CKAYaTh.

Hosas Bepcuss Opayzepa Opera 11.00.1055a Portable nomnepkuBaeT BUIKETHI-
pacmpenust (extensions). C MOMOIIBIO 3TUX MOJAYJEH, KOTOpbIe BCTpauBaroTcsi B Opaysep,
MOJIb30BATEIM MOTYT IOJIYYUTh JOCTYI K Pa3InYHOMY (DYHKIIOHAITy, KOTOPBIA HEIOCTYICH B
crannaptHoit Bepcun Opera. JlanHas cOopka BKIIOUaeT B ce0si MOCIETHIOI BEpcHio Opaysepa
Opera u MOMHBIA KOMIUIEKT TUIATMHOB, HEOOXOAMMBIX Ui KOM(POPTHOTO cepduHra B HHTEPHETE
(uctionb3oBanack coopka Plugins for Opera u AntiBanner for Opera). Taxke HacTpoeH aHTH-
OaHHEep, KOTOpBIA TPEAOTBpAIIAeT 3arpy3Ky TaK HAJOCBIIUX BCEM pPEKJIAMHBIX OJIOKOB
(6banHEpOB) Ha caiiTax M OJOKMpPYET BCIUIBIBAIOIIHME pekiIamMHbie okHa (popup u clickunder)!
Opera — onuH W3 caMbIX OBICTPHIX M THOKMX B HacTpoiike Opay3epoB. JlOMOIHUTENHHO
ONITUMHU3UPOBAHHBIN MeXaHU3M 00pabOTKHU javascript cTan ObIicTpee.

Google Chrome - BeG-Opay3ep npousBozacTBa Google ¢ OTKPBITBIM HUCXOIHBIM KOJIOM,
COUYCTAIOIIUNA TOJICPKKY HOBEHININX BEO-NPUIIOKEHUA W YIOOHBIH TIOMCK C BBICOKOM
CKOpOCTBIO U cTabminbHOCTBIO. U3 ocobenHocteld Chrome pa3paboT4rKi 0COOEHHO BBIACTSIOT
M30JIMPOBaHHbIE BKJIAJKH, MPeIoTBpaliaronye cooi paboThl mporpaMmbl U 00eCIIeYrBaIOIIIe
OoJiee HaJI)KHYIO 3aIIUTY OT OMACHBIX CaNTOB.

Be6-cepBep (web-server) - 3To cepBep, OTBEUAIOIINNA 3a TIPUEM U 00pabOTKY 3alpoCoB
(HTTP-3ammpocoB) OT KJIMEHTOB K BeO-caiiTy. B kadecTBe KIMEHTOB OOBIYHO BBICTYIAIOT
pasnmuuHbie  BeO-Opay3epbl. B oTBer BeO-cepBep Bbmaer kiumeHtaM HTTP-oTtBeThr, B
OompmMHCTBE  ciny4aeB, BMmecte ¢ HTML-ctpanumeii, KoTopas MOXKET COJAEpKaTh:
BCEBO3MOXKHBIE (ailsibl, KaKue-To N300pakeHUs, MEANA-MOTOK WUJIH JIFO0bIE ApyTrue JaHHbIE.

Taxxke BeO-cepBep BBINOIHIET UCIIOJIHEHUE CKPUNTOB, Hanpumep, Takux kak CGI, JSP,
ASP u PHP, xotopble OTBE4alOT 3a OpraHM3allMI0 3allpOCOB K CETEBBIM CiyxkOaM, 0Oazam
JTaHHBIX, JOCTYNMy K (aiilamM, TepechulKe HJIEKTPOHHON MOYTHl M JAPYTHM HPUIOKECHUSM
3JIEKTPOHHON KOMMEpIHUU.

Tepmun BeO-cepBep Takxke NpUMEHSETCS K TEXHUYECKMM YCTpOHCTBaAM U
MPOrpaMMHOMY OOECHEUEHHUI0, KOTOPbIE BBIMOJIHAET (YHKIMH BeO-cepBepa. ITO MOXKET OBIThH
KaKOW-HUOYJb KOMIIBIOTEp, KOTOPBIA CIELUANbHO BBIJAECIEH W3 TPYyHNbl [EPCOHATBHBIX
KOMIIBIOTEPOB WM pabodas CTaHIMS, Ha KOTOPBIX YCTaHOBIEHO U paboTaeT CEepBHUCHOE
IpOTpaMMHOE OOecTieueHHE.

KnueHt mombp3oBaTesns, KOTOPbIM MPEUMYIIECTBEHHO SIBIsieTcsl BeO-Opaysep, mepenaeT
BeO-cepBepy 3ampockl HA ModyyeHue pecypcon, obo3naueHHbIXx URL-anpecamu. Pecypcol - aT0
HTML-cTpanuipl, nnudpoBoii Meara KOHTEHT, MeIMa-TIOTOKH, pa3IHdHble H300paskeHus, (haiiibl
JAHHBIX, WA JIO0BIE JApyrue JaHHbIE, HEOOXOAUMBbIE KIMEHTY. B oTBeT BeO-cepBep mepenact
KIIMEHTY 3allpOILICHHBIC UM JIaHHBbIE. DTOT OOMEH MPOUCXOIUT ¢ nmomolisko mpotokona HTTP.

HTTP (anrn. HyperText Transfer Protocol - mpoTtokon mepemadynm rumeprekcra) — 3TO
CETEBOM MPOTOKOJ MPUKJIAAHOTO YPOBHS Nepeaaduu AaHHbIX. OCHOBHBIM MIPUHIUIIOM MTPOTOKOJIA
HTTP sBusieTcss TEXHOJIOTHS «KJIHEHT-CEpBEp», O0ECIeUMBAIONIAs B3aMMOJICHCTBUE CETH H
MOJIb30BATENS.

B cimyuae manoii opranusanuu BeO-cepBep MOXKET OBITh LETOCTHOW CHCTEMOM, KOTopas
oyner coctoarh u3: HTTP-cepBepa — ciykut juis 3anpocoB k BeO-ctpanuiiam, FTP-cepsepa —
npuMeHsieTcst Ul 3arpys3ku (QaiinoB uepe3 MutepHer, NNTP-cepBepa — BBINOIHSAET JOCTYI K
rpyImmaM HOBOCTeH, a Takxe SMTP-cepBepa - 11l 31€KTPOHHOM MOYTHI.

OcHOBHBIE u JIOTIOJTHUTETbHBIE byHKIUN BeO-cepBepa:

- Ilpuem 3ampocoB ot BeO-Opay3epoB mo mpoTokony crtangapta HTTP c
UCTIOJIb30BaHUEM ceTeBBIX poTokoioB TCP/IP;

- BrinonHeHnne noucka v OTCHUIKH (PaillioB ¢ THIEPTEKCTOM MM KaKUX-IHO0O0 TOKYMEHTOB

B Opaysep no npotokoixy HTTP;



- OOcnyxuBanue u o0OpaboTka 3ampocoB, Tuma: mailto:..., FTP, Telnet u t.1.
- 3amyck MpUKJIAJAHBIX MpOTrpaMM Ha BeO-cepBepe ¢ Mocieayrolel nepeaadeii U BO3BpaToM

napameTpoB 00paboTku uepe3 ctangapt unrepdeiica CGI;

- PaGoTa u oOcnykuBaHue HaBUTAlMOHHBIX KapT u3obpaxenuii (Image map);

- 3arpy3ka Java-npuiioxKeHui;

- AIIMUHUCTpaIUs U ONepaTUBHOE YNPaBJICHHUE CEPBEPOM;

- ABTOpH3aIMs TIOJIB30BATENICH U X ayTEHTU(DUKAIINS;

- Benenme perucTpalluOHHOTO >KypHaja oOpalleHUil MoNib30BaTele K pazTudHbIM
pecypcawm;

- ABTOMaTU3MpOBaHHAas paboTa BeO-CTpaHUIL;

- [Tognepkka cTpaHUI], KOTOPBIE TEHEPUPYIOTCS TUHAMUYCCKH;

- [lonnepsxka padoter npotokosa HTTPS s 3anuiieHHbIX COSAMHEHUH ¢ KITMSHTaMHU.

T %@
:D:}MQV\Q

Sources Client Server

Browsers Sla\res

Be6-0pay3epbl oaaepKUBAIOT CBSA3b ¢ BeO-CepBepaMu ¢ IMOMOIILIO TPOTOKOJIA TIepeaadn
runeptekcToBeix coodOmennit (HypertextTransferProtocol, HTTP). DT1o mpocrtoit mpoTokosn
3allpOCOB M OTBETOB JUIS MEPEChUIKA HH(OpMAIK ¢ ucnoyib3oBanueM nportokona TCP/IP. Be6-
cepBep MOJy4yaeT 3ampoc, oOHapyKuUBaeT (haidj, MochlIaeT ero Opaysepy, a 3aTeM pa3pbIBacT
coequHenne. ['paduueckas wmHPOpMammsi, KOTOpas HMEETCs Ha cTpaHuie, oOpabareiBacTcs
TakuM ke oOpa3oM. Jlanee HacTaeT odyepeab BeO-Opay3epa BHIBECTH Ha MOHUTOP IMOJIb30BATEIS,
3arpyxeHsblid u3 cetu HTML-gokymeHT.

Kpome HTML-ctpanun u rpaduku, BeO-cepBepbl MOTYT XPaHHUTD JIIOObIC (pailyibl, B TOM
YHCJIEe TEKCTOBbIC, JOKYMEHTHI TEKCTOBBIX HPOIIECCOPOB, BUACO(AIIBI U ayqHOMH()OPMALIHUIO.
Ha cerogusimnuii f1eHb, €clIM HE YYUTHIBATh AHKET, KOTOPBIC 3aIOJHAIOT IOJIb30BaTeNH,
OCHOBHAasl 4acTh BeO-Tpaduka mepenaeTcs B OJHOM HAalpaBlIeHMH - Opay3epbl CUHTHIBAIOT
¢aiinbl ¢ BeO-cepepa. Ho 3T0 monokeHne U3MEHUTCS Tocie O0Iero MpUHITHS OMUCAHHOTO B
npoekre HTTP 1.1 meroma PUT, xoTopslii mo3BOJIIET 3amuchiBaTh (hailpl HAa BeO-cepBep.
Ceromus metoq PUT ucnonb3yercs B OCHOBHOM IMOJIb30BATENSIMU, CO3JJAIOIIMMHU BeO-CTPaHUIIBL,
HO B IIEPCIEKTUBE OH MOXET MPUTOJUTHCS M OCTAILHBIM IOJIb30BATEISAM JJIs1 OOpaTHOW CBS3H C
nH(GOPMaLMOHHBIMU LIeHTpaMu. 3anpocsl MeTtoioM PUT mamHOro mpoiie, 4eM OOBIKHOBEHHAS
POST 3arpy3ka daiinoB Ha BeO-cepBep.

Ha BeO-cepBepe Takke BBIOJHAIOT CBOIO PAadOTy pas3iuyHbe MPUIIOKEHUS,
HauOOJBIIYIO MOIYJIIPHOCTh CPEAH KOTOPBIX, MOJYYHIM HMOWUCKOBHKH M CPEICTBA CBS3U C
6azamu naHHBIX. J[7s pa3pabOTKH 3TUX NPUIOKEHHH NPUMEHSIOTCS TaKue CTaHIAPTHI, Kak
obmwmii nutro3oBoi uaTepdeiic (CommonGatewaylnterface, CGI), si3p1ku cienapueB JavaScript,
a TaKke s3bIKM nporpammupoBanus Java u VisualBasic. Kpome unTtepdetica crangapra CGI,
HEKOTOpBhIe  (PUPMBI-pa3padOTINKH  BEO-CEPBEPOB  CO3JaNM  WHTEPQEHCHl  MPHUKIATHOTO
nporpammupoBanusi (API) takue kak, Hanpumep, Netscape Server API u Internet Server API,
KOTOpble co3iaHbl KommaHusiMu Microsoft u Process Software AG. Otu unTepdeiics
MO3BOJIAIOT Pa3pabOTYMKaM HEMOCPEICTBEHHO oOpamaThCsi K KOHKPETHBIM (YHKIMSM BeO-
cepsepa. Hekortopsie BeO-cepBepPHI o0JagaoT CBSI3YIOLIUM



nporpaMMHbIM obecnieueHneM (middleware) mist moxkmodeHuss K 0a3aM JaHHBIX, paboTa ¢
KOTOPBIMHU MOKET OTPeOoBaTh MpOo(heCCHOHATBLHBIX 3HAHUI B MPOTPaMMHPOBAHHH.

DNS - ciyx6a.

Cnyx6a momeHHbix UMeH (DNS) - 310 mpoTokon paspemenus umer s cereit TCP/IP,
takux kak MHtepHer. DNS-cepBep COIEpKUT CBENEHUS, C MOMOUIbIO KOTOPBIX KIMEHTCKUE
KOMITBIOTEPBl MOTYT pa3peliath JEerko 3armoMHHaoImuecs OykBeHHO-IM(poBbie DNS-umeHa B
[P-anpeca, ncnonap3yemMble KOMIBIOTEPAMU ISl CBSI3U IPYT C IPYTOM.

KonTtpoJsibHbie BOpockl

Paznuna mexnay Web-y3znamu u Web-cTtpanumnamu

Bbpaysep — nporpamma

®dynkuuu BeOG-cepBepa

ITporoxonom, obecrieunBarouii cBsI3b BeO-Opay3epa ¢ BeO-cepBepaMu
[Tpuntun opranuzanuu DNS — ciry k051
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YueOHO-MeTOAUYECKOE U HH(OPMAIHOHHOE 00ecTieYeHue T CHHIIHHbI

5.1. IlepeyeHb OCHOBHOH H JONOJHHUTEJIbHOH JHUTEPaTypbl, HeOOXOAMMOM s
OCBOEHHS TUCHHUILINHBI

5.1.1. IlepeyeHb OCHOBHO¥ JIMTEPATYPbI:

1. bepmua A.H. TenekoMMyHUKaIIMOHHBIE CETH M yCTPOMCTBA [DJIEKTPOHHBIN pecypc]/
bepiun  A.H.—  DOnexktpoH. TekcroBble aaHHble.—  M.:  HHTepHer-YHHBEpcUTET
Nudopmanmonneix  Texwomormit (MHTYUT), 2016.— 395 c— Pexum pocryna:
http://www.iprbookshop.ru/52197.— 3bC «IPRbooksy, o mapo:mro

2. 3uanrupoBa JI.O. BplUKUCAUTENBHBIE CUCTEMBI, CETH M TEJIEKOMMYHHUKAIIUU
[DnexTpoHHBI pecypc]: ydeOHO-meToamueckoe mocobue/ 3uanrupoBa JI.D.— DuekTpoH.
TekcToBble AaHHBIe.— CaparoB: By3oBckoe oOpazoBanue, 2015.— 150 ¢.— Pexum mocrymna:
http://www.iprbookshop.ru/31942.— 3BC «IPRbooks», o mapo:mro

3. HosukoB KO.B. OcHOBHI JIOKaIbHBIX ceTel [DnekTpoHHbIN pecypc]/ HoBukos 10.B.,
Kongparenko C.B.— OnekTtpoH. TekcToBble JaHHble.— M.: HHTepHeTr-YHUBEpcUTET
Nudopmanmonneix  Texwomormit (MHTYUT), 2016.— 405 c— Pexum npocryna:
http://www.iprbookshop.ru/22425.— 3bC «IPRbooksy, o mapo:mro

5.1.2. IlepeyeHb TOMOJIHUTEILHOMH JTUTEPATYPHI:

1. CoBpeMeHHBIC WH(POPMAIIMOHHBIC TEXHOJIOTUM OJEKTPOHHBIA pecypc : ydeOHOe
nocobue / C.C. Muitbko / JI.A. Penieuko / U.A. KoponbkoBa / A.P. Bantotun / A.Il. Anekcees ;
pen. Al AnekceeB. - Camapa : IloBOKCKMI TroCyJapCTBEHHBIM  YHUBEPCHUTET
TenekoMMyHUKaruii u uadopmatuku, 2016. - 101 c. - Kaura mHaxoaurces B 6a3oBoi Bepcun DbC
IPRbooKks., 3K3eMIIIIPOB HEOTPAHUYCHHO

2. Cunuupin FO.U. KoMmmbroTepHble ceTH [DJIEKTPOHHBIM pecypc|: METOauYecKue
yKkazaHus K JjabopatopHbiM pabotam/ CunuIBIH FO.Ml.— DNeKTpoH. TEKCTOBBIC TaHHbBIC.—
Opendypr: OpeHOyprckuii rocymapcTBeHHblli yHUBepcuteT, ObC ACB, 2014.— 114 c¢.—
Pexxum nocryna: http://www.iprbookshop.ru/51533.— DBC «IPRbooksy, mo mapouto

3. Yekmaper HO.B. BoluncnuTenbHble CHCTEMBI, CETH U TEIEKOMMYHHKAIHH
[DnexTponnsiii pecype]/ UekmapeB FO.B.— Dnekrpon. TekcroBbie qanabie.— M.: JIMK Ilpecc,
2013.— 184 c.— Pexum pgocrtyna: http://www.iprbookshop.ru/5083.— DbC «IPRbooks», mo
naponto Ctporanos, M. II. MHdopmamnmionHsie cetd u TenekommyHukamuu [Teker] : ydue6.
nocobue / M. I1. Ctporanos, M. A. Illep6akos. - M. : Beicias mkoia, 2013. - 151 c.

5.2. IlepedyeHb y4eOHO-METOAMYECKOI0 OOecledYeHHs] CAMOCTOAITE]bHOW PadoThl
00y4arouuXxcs Mmo JUCHUILIHHE (MO1YJII0)

1. Meronnveckne peKOMEHIAINH 110 BHITIOTHEHUIO MTPAKTUYECKUX Pa0OT MO AUCIUTITUHE
«MHpOpMaIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHI.

2. MeTtoanyeckne peKOMEHAINH IO OPTraHU3alli CaMOCTOSATEIBHOW paboTHI CTYICHTOB
no pucruminHe « MHpopMaoHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHI.

5.3. Ilepeuenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALIMOHHOH  CeTH
«HHTEepHET», HEOOXOAMMBIX /JI5l OCBOEHHS TUCHUILINHBI (MOTYJIs1)



http://webirbis.inside.pgtu.ru/cgi-bin/irbis64r/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%A1%D1%82%D1%80%D0%BE%D0%B3%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%9C.%20%D0%9F.

NubopmanroHHbIe ClIPaBOYHBIE CHCTEMBI:
1. http://biblioclub.ru - DBC «YHuepcurerckas oudanorexa OHJIAH»
2. http://www.iprbookshop.ru - 3BC IPRbooks
3. http://biblio-online.ru/ - 3BC «Biblio-online.ru» wu3matenscTBa «HOpaiT»
ONLINE»
4. http://www.intuit.ru - THTepHeT-yHUBEPCUTET TEXHOJIOTUN



http://www.intuit.ru/
http://biblio-online.ru/

MUHUCTEPCTBO HAYKHN U BBICHIET'O OFPA3OBAHUA PD
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUPEXJIEHUE BBICIHIEI'O OBPA3SOBAHUA
«CEBEPO-KABKA3CKMI1 ®EJIEPAJIBHBINM YHUBEPCUTET»
[Tsaruropckuit uacTUTYT (prmman) CKOY

MeToanyeckue ykazaHus

JUIsl 00Y4aroIIMUXCs 10 OPTaHU3alUU U IPOBEJIEHUIO
CaMOCTOATEIBHOMN padOThI
o auciuiinie « AngopmanuoHHble TEXHOJIOTHH U
NMpPorpaMMHpPOBAHUE)
JJI1 HaIIpaBJICHUSA ITOATOTOBKH
09.03.02 UudopmaninoHHbIE CUCTEMBI U TEXHOJIOTHU
HarnpaBJIeHHOCTh (npoduiib) MHbOpMalIMOHHBIE CUCTEMBI U TEXHOJIOTUU
00paboTku UGPOBOTO KOHTEHTA

IsaTturopck, 2024
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1. OO0mue MoJIOKEeHUA

CamocTtosiTennbHast paboTa - TUlaHUpyeMas ydeOHas, yd4eOHO-UCCIIeIOBATEIbCKAs,
HAy4YHO-HCCIeI0BaTeNbCcKasi padoTa CTYACHTOB, BHITIOJIHSEMAas BO BHEAyIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TpenojaBareis, HO 0e3 ero
HEMOCPEJACTBEHHOTO y4yacTHs (MpU YaCTUYHOM HETMOCPEJCTBEHHOM YYacTUHU MperojaBaTers,
OCTAaBJISIFOIIEM BEYIIYIO POJIb 32 pabOTON CTY/IEHTOB).

CamocrositensHas padota crynentoB (CPC) B BY3e sBnsercs BaXHBIM BUIOM YUEOHOU
U HAy4dHOM JIeATeNbHOCTH cTyjaeHTa. (CamocrosiTenbHas paboTa CTYIEHTOB  UIPAaeT
3HAYUTENBHYIO POJIb B PEHTUHIOBON TEXHOJIOTUH O0YUYEHHUS.

K ocHOBHBIM BuaaM caMOCTOSATENBHON PabOTHI CTYACHTOB OTHOCSTCS:

— ¢opMupoBaHHE U YCBOGHHE COJIEpP)KaHMS KOHCIEKTa JIeKiuii Ha 0Oase
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOW  juTepaTypsl, BKIOYas  WUHPOPMALUMOHHBIC
oOpazoBarenbHbIE peCypChl (AIEKTPOHHBIE YUSOHUKH, dJICKTPOHHBIC OMOIMOTEKH H JIp.);

— HaIlMCaHUE JI0KJIa/10B;

— MO/ATOTOBKA K CEMUHApaM, MPaKTHUYECKUM U J1a00paTOpHBIM paboTam, Ux ohopmIiieHHE;

— COCTaBJICHWE aHHOTMPOBAHHOI'O CIMCKa CTaTe€ll U3 COOTBETCTBYIOIIMX >KYPHAJIOB I10
OTpaciisiM 3HaHUH (TIe1arOrHYeCcKUX, IICUXOIOTUYECKUX, METOJUUYECKHX U JIp.);

— BBIIIOJIHEHHE Y4EOHO-UCCIIEI0BATENIbCKUX PA0OT, IPOEKTHAs JAESITEIbHOCTD;

— TMOJrOTOBKA MPAKTUYECKUX Pa3paboTOK M peKOMEHAANUN MO PelIeHUI0 MpoOIeMHON
CHUTYaIlUu;

— BBINOJHEHUE JIOMAIIHUX 3aJaHUil B BUJE pEUICHHs OTIENbHBIX 3ajlad, MPOBEICHUS
TUTIOBBIX PAcyueTOB, PACUYETHO-KOMITBIOTEPHBIX M HWHIWBUAYAIBHBIX pabOT MO OTAETHHBIM
paszzenaM cojiep>KaHus JUCIUILIUH U T.1.;

— KOMITBIOTEPHBIM TEKYIIMA CaMOKOHTPOJb W KOHTPOJIb YCHEBAaeMOCTH Ha 0ase
ANIEKTPOHHBIX 00YYAIOMINX U aTTECTYIOIINX TECTOB;

— BBIIIOJIHEHHE KYPCOBBIX padoT (MPOEKTOB) B paMKaXxX JUCLMILINH;

— BBITIOJTHEHHE BBITYCKHOW KBAIM(DUKAIIMOHHOM paboTHI U JIp.

MeTtouka opraHM3allMd CaMOCTOSITENIbHOM pabOThl CTYJAEHTOB 3aBUCUT OT CTPYKTYpBHI,
XapakTepa U OCOOCHHOCTEW W3ydaeMOil TUCIHIUIMHBL, 00beMa YacoB Ha €€ HM3yueHHue, BHUJa
3aJJaHUil JUIsl CaMOCTOSITENIbHOM paboThl CTYJEHTOB, WHJMBUIYaJbHBIX KauyeCTB CTYIECHTOB M
YCIOBHUH YU4eOHOU IEATETLHOCTH.

[Ipomecc opraHu3amuu CaMOCTOSTENILHOM pabOThI CTYJEHTOB BKJIIOYaeT B ceOs
CJIEYIOIINE ATAIbI:

@ 110/IrOTOBUTENBHBIN (ONpE/eNeHne LEeeil, COCTaBICHUE NPOrpaMMbl, MOATOTOBKA
METOAMYECKOT0 00eCIeueHusl, TOArOTOBKA 000PYI0BaHNSA);

@ OCHOBHOI (peayn3aius MpOrpamMMbl, UCIIOJI30BaHUE MPUEMOB MTOMCKA HH(OPMAIHH,
YCBOGHHUsA, TiepepaboTKu, TNpPUMEHEHHs, TMepeAayd 3HaHWi, (QUKCUpOBAaHUE pe3yIbTATOB,
camoopraHu3anus npouecca padoThl);

@ 3aKIIOYUTENbHBIN (OLIEHKa 3HAYUMOCTH U aHAIHU3 Pe3yJbTaTOB, UX CHCTeMaTHU3allus,
oueHKa A(PQPEKTUBHOCTH TNPOTPaMMbl M TMPHUEMOB pPAaOOTHI, BBIBOJBI O HAIPABICHUSIX
ONTUMU3ALIUU TPYAQ).

CamocrosrenbHass pabora mno aucuuiuinHe «MH(pOpMalMOHHBIE TEXHOJNOTUU U
pOTrpaMMUPOBaHNUE» HarpasiieHa Ha (POPMHUPOBAHUE CIEAYIOMINX KOMIeTEeHIHI:

Kon, popmymupoBka Kopx, dopmynupoBka nnaukaropa | IlmaHupyemsie pe3yiabTaThl
KOMITCTEHIHH 00y4eHHUs 10 AUCIUIUTHHE
(Monymnio),
XapaKTepU3YOIIHe ITAIbI
(dbopmupoBaHus
KOMITCTEHIMH, HHANKATOPOB




OIIK-3. Cnocoben
pelaTh CTaHIapTHbIE
3a7aqu
npogeccuoHaIbHON
JeSITeTbHOCTH HAa OCHOBE
MH(POPMALIMOHHON U
oubnmorpaduaecKoit
KYJIBTYPBI C
IPUMEHEHUEM
nH(GOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH U C y4eToM
OCHOBHBIX TpeOOBaHMM
nHGOPMAIMOHHON
Oe3onacHoCTH

-1 OIIK-3 Opuentupyercs B
NPUHIMIAX, METOAAX M CPEACTBaxX
pemieHns ~ CTaHNApTHBIX  3a7ad
npodeccHoHaNbHON AEATETLHOCTH
Ha OCHOBE HWH(OPMALMOHHOW W
oubnuorpaduyeckoil KynbTyphl C
npUMEHeHHeM  HH(OPMAIOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTUH
¥ C YYETOM OCHOBHBIX TPeOOBaHMIA
nH(GOPMAIIMOHHON 0O€30MaCHOCTH.
na-2 OIIK-3 Pemraer
CTaH/apTHBIC 3a71a4yu
po(heCcCHOHATTLHOM NI TSIIbHOCTH
Ha OCHOBE HH()OPMALMOHHOH U
oubnrorpaUIecKol KyJIbTYpHI C
NpUMEHEHHeM HWH(OpMaInOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHIA
U C YYE€TOM OCHOBHBIX TPeOOBaHUI
MH(POPMALIMOHHON 0€30MacHOCTH.
-3 OIIK-3 ToroButr 00630pHI,
aHHOTALIMH, COCTABIISIET pedeparsl,
Hay4YHBIE JTOKJIA/bI, yOIUKAUA U

oubimmorpagum WO HAYYHO-
UCCIIeOBaTeNbCKOl  pabore ¢
y4EeTOM TpeOoBaHMIA

MHGOPMAIIMOHHON  0E30MacHOCTH
MAallliH, WCTOJNB3YeT 3HAaHUE WX
PEKUMOB paboThI U
XapaKTePUCTHK.

-4 OIIK-3 IlpumeHseT 3HaHUA
byHKIUI u OCHOBHBIX
XapaKTePUCTUK AIIEKTPUUYECKUX U
AIIEKTPOHHBIX AIapaToB.

3HaTh:  MHGPOPMALMOHHO-
KOMMYHHKaIIHOHHbIE

TEXHOJOTH, TMpOrpaMMHbIE
CpeAcTBa CHUCTEMHOTO U
MIPUKJIAJHOTO Ha3HAUYEHUs, B
TOM YHCJIE OTEUYECTBEHHOTO

IIPOU3BO/ICTBA, Ui
peleHus 3aja4
poQeCCUOHATTEHON
JeSITebHOCTH

Ymerb:  NpUMEHATH WU
peann30BbIBATh
MH(POPMALIMOHHO-
KOMMYHHUKaIIHOHHbIE
TEXHOJIOTH, TPOTPaMMHbBIE
CpeAcTBa CHUCTEMHOTO U

MPUKIAAHOI0 HAa3HAYCHUA, B
TOM YHCJIICE OTCUYCCTBCHHOI'O

MIPOU3BOJICTBA, Ui
pelieHus 3a1au
poQeCCHOHATTBEHON
JeSITEIbHOCTH

Baaners: nndopmanmonHo-
KOMMYHHKAITHOHHBIMH

TEXHOJIOTH, MPOrPaMMHBIMH
CPEICTBAMH CHCTEMHOIO U
MIPUKJIAJHOTO HA3HAYECHHUS, B
TOM YHCJIE OTEYECTBEHHOI'O

MIPOM3BOJICTBA, TSt
peleHus 3ama4
poQeCCHOHATTBEHON
JISSITeIIbHOCTH

3HaThb: COBpPEMEHHBIE
MH(POPMALIMOHHBIE
TEXHOJIOI'HN n

nporpaMMHLBIC CpCACTBA, B
TOM YHCJIC OTCUYCCTBCHHOTIO
MMPOU3BOACTBA IIPpU PCILICHUN

3amady  MPOQECCHOHATIBHON
JIESTEIIBHOCTH

YMmern: MMOHUMAaTh
COBPEMEHHbIE
nH(pOpMaLMOHHbIE
TEXHOJIOTUH u

[IpOrpaMMHBIE CpEJICTBA, B
TOM YHCJIE OTE€YECTBEHHOI'O
IIPOU3BOJICTBA IPU PELLICHUN

3ajja4  MpodecCHOHANBHOM
JIeSITeIbBHOCTH

Banagerb: coBpeMEHHBIMU
MH(GOPMallMOHHBIMU
TEXHOJIOTHSIMU u
IPOrpaMMHBIMH

cpeacrtBaMm, B TOM 4YHCJIC




OTE€UECTBEHHOTO
MIPOU3BOJICTBA MPU PEIICHUN
3a7ay  MPOoQEeCCUOHATILHON
JIESITEIbHOCTH

3HaTh: HABBIKH
MPUMEHEHUsI COBPEMEHHBIX
MH(GOPMaILMOHHBIX
TEXHOJIOTUI u
MPOTPaMMHBIX CpPEACTB, B
TOM YHCJI€ OTEYECTBEHHOI'O

MIPOU3BOJICTBA, npu
peleHun 3a1a4
poQeCCHOHATTBEHON
JIeATETbHOCTH

Ymersn: IIPUMEHSTH
HaBBIKH MIPUMEHEHUS
COBPEMEHHBIX
UH(GOPMaIIMOHHBIX
TEXHOJIOTHI u

NporpaMMHLBIX CPCACTB, B
TOM YHCJIEC OTCUYCCTBCHHOTIO

MIPOU3BOJICTBA, npu
pereHuu 3a1a4
npodeccuoHanbHOM
JIeATEIIbHOCTHU

Baagern: HaBBIKAMH
MPUMEHEHUs COBPEMEHHBIX
UH(GOPMaIMOHHBIX
TEXHOJIOTHI u

NporpaMMHLBIX CPCACTB, B
TOM YHCJIC OTCUYCCTBCHHOI'O

MIPOM3BOJICTBA, npu
pelIeHrH 3a1a4
npodeccuoHanbHOM
JCSITETIbHOCTH

2. Heab u 3a1a4M CaMOCTOATEIbHON padoThI

Benymas uens opranmzammu u ocyuiectsienuss CPC coBmagaer ¢ 1enbio o0ydeHHs
cTyneHTa — (opMupoBaHue Habopa OOIIEHAYYHBIX, MNPOPECCHOHAIBHBIX U CIEHUATbHBIX
KOMIIETEeHIIMH OyayIiero 6akagaBpa MO COOTBETCTBYIOLIEMY HANPaBJICHUIO MTOATOTOBKU

[Tpu opranuzanuu CPC BaxHBIM U HEOOXOJUMBIM YCIIOBUEM CTaHOBATCSA (POpMHpOBaHUE
YMEHHUSI CaMOCTOSITENbHOW paldoThl JUIsl NMPHOOpPETeHMs 3HAaHUM, HAaBBHIKOB M BO3MOKHOCTH
OpraHu3aluy y4eOHOW M Hay4HOW NeATeIbHOCTH. L[enpio caMoCcTOsTeNbHONM paboThl CTYACHTOB
ABNISICTCA OBJAJIeHHE (PyHIAMEHTaNbHBIMM 3HAHUSAMH, NPO(PECCHOHANBHBIMA YMEHUSMH U
HaBbIKAMHU  JIEATEJBHOCTH IO MPOQMII0, ONBITOM TBOPYECKOW, HCCIEA0BATEIbCKOM
JESTENBHOCTH. CamocrosarenbHass ~ paboTa  CTYJICHTOB CHOCOOCTBYET  Pa3BHUTHUIO
CaMOCTOATEIBHOCTH, OTBETCTBEHHOCTH M OPraHU30BAHHOCTH, TBOPYECKOTO MOJIX0/1a K PEIIECHUIO
npo6JeM yueOHOro U mpoecCHOHAIBHOTO YPOBHS.

3agauamu CPC gBisarorcs:

@ cucreMaru3alysg U 3aKpPEIUIEHHE TOJYUYEHHBIX TEOPETUYECKUMX 3HAaHUH U
MPAKTUYECKUX YMEHUHN CTYJICHTOB;

@ yriyOsieHNe U paclIpeHne TEOPEeTHUECKUX 3HaHUI;



@ QopMupoBaHHME YMEHHHM MCIONb30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIIUIO U CTIeUaTIbHYIO JTUTEpaTypy;

@ pa3BUTHE [O3HABATENBHBIX CIIOCOOHOCTEW M AKTUBHOCTH CTYJEHTOB: TBOPYECKOU
WHUIMATUBBI, CAMOCTOSITETFHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH;

@ dopmupoBaHue CaMOCTOATEIHLHOCTH MBIIUICHUS, CIIOCOOHOCTEM K CamMOpa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHUIO M CaMOpeaIn3aluy;

@ pPa3BUTHE UCCIIEIOBATEIBCKUX YMEHUM;

@ 1ucCnonb30BaHUE MaTepHala, COOPAHHOIO U MOJIYYEHHOTO B XOAE CAMOCTOSITEIbHBIX
3aHSATHA Ha CEMUHapaxX, Ha MPAaKTUYECKHMX M JaOOpaTOPHBIX 3aHATHSX, MPH HANMHUCAHUU
KYpPCOBBIX U BBIIYCKHOM KBaTHU(PHUKAIIMOHHON paboT, ans >(PQPEeKTUBHOM MOATOTOBKH K
UTOTOBBIM 3aYE€TaM U HK3aMEHAM.

3. TexHosiornyeckasi KapTa caMOCTOSITEJILHON PadoThI CTYJAEeHTA

Bun . O0BeEM 4acoB, B TOM YHUCJIE
HUtoroseii
Konbt JeATEeIbHOCT (acTp.)
IPOAYKT CpencrtBa u
peanu3yemMbIX | W CTyJICHTOB KourakrHas
. CaMOCTOSI- TEXHOJIOTUH
KOMITETEHLIUM - paboTa ¢
TEJIbHOU OLICHKH CPC Bcero
Mperno/1aBaTes
paboTsl
eM
4 cemecTp
OIIK-3 CaMOCTOSITEIIb Koncnekt CobecemoBa
HO€E U3yUYEHHE HHE
Y 79,2 8,8 88
JTUTEPaATyphl U
HCTOYHHUKOB
OIIK-3 [ToaroroBka K Orpoc Ormpoc
MPAKTUYECKUM 5,76 0,64 6,4
3aHATUIM
OIIK-3 IToaroroska x Onpoc ColecenoBa
JIEKITIOHHBIM HHE 1,44 0,16 1,6
3aHATHSIM
Hroro 3a 4 cemecTp | 86,4 9,6 96

4. IlopsaaoK BHINOJHEHHUS CAMOCTOSATEIbHOM Pad0ThI CTYAEHTOM

4.1. Memoouueckue pekomenoayuu no pabome c y4eOHou Jumepamypou

[Ipu pabote ¢ KHUrOH HEOOXOAMMO MMOAOOPaTh JUTEPATypy, HAYUUTHCS MPABUIBHO €€
YUTaTh, BECTH 3anucu. Ji1s moabopa nurepatypbl B OMOINOTEKE UCIIONIB3YIOTCS al(paBUTHBIN U
CUCTEMAaTUYECKUI KaTaJIOTH.

BaxxHOo NOMHUTB, YTO pallMOHAJIbHBIE HaBBIKM pabOThI C KHUTOM - 3TO Bceraa OoJibliast
9KOHOMHSI BpEMEHU U CHUIL.

[IpaBunbHbIE  1ON0OP Y4YEOHHMKOB PEKOMEHAYETCSl IpernojaBaTesieM, YHUTaIOIUM
JeKIMOoHHbIN Kypc. HeoOxoaumasi nurepaTypa MOXKET ObITh TaKXKe YKa3aHa B METOAMYECKHX
pa3paboTKax Mo JaHHOMY KypcCy.

W3ydas maTepuan no y4eOHMKY, CIEAYET MEPEXOIUTh K CIEAYIOIIEMY BOIPOCY TOJBKO
Mocjie TPaBUJIBHOTO YSCHEHUS NpPEIbIIyIIero, ONHUChbIBas Ha Oymare BCE BBIKIAAKH H
BBIUUCIICHUSI (B TOM YHUCIE T€, KOTOpble B Y4YEOHHMKE OMYLICHbl WM Ha JIEKIUHM JaHbl Ui
CaMOCTOSATEILHOTO BBIBOJIA).

[Ipu n3ydenun m000i AUCHUILTUHBI OOJIBLIYIO U BAXKHYIO POJIb UTPAET CAMOCTOSITEIIbHAS
WHIWBUIyaIbHas padoTa.

Ocoboe BHMMaHHE cienyeT OOpaTUTh Ha OIpelesieHMEe OCHOBHBIX IOHATUH Kypca.
CryneHT noipkeH moApoOHO pa3dupaTh HMpPUMEpPhI, KOTOPbIE MOSICHSAIOT TaKUE ONpeesieHus, U




YMETHL CTPOUTH AHAJIOTMYHBIC T[PUMCPBI CaAMOCTOATCIIBHO. HY)KHO IIOGI/IBaTI)CSI TOYHOI'O
NpPEJCTaBICHUs O TOM, 4YTO H3ydaellb. [loje3HO COCTaBIATH OMOpPHBIE KOHCHEKTHL. Ilpm
M3YYEHUU MaTepHuayia Mo y4eOHUKY MOJIE3HO B TETpaau (HA CIENHMATIbHO OTBEJACHHBIX TMOJISX)
JONOJHATh KOHCINEKT JieKuuid. Tam jxe cieayeT oTMedarh BONPOCHI, BBIJCIEHHBIE CTYIEHTOM
111 KOHCYJIbTAllUU C IIPETIOAABATENIEM.

BbIBO/IBI, [TOSTyYEHHBIE B PE3yJIbTaTe U3yU€HHsI, PEKOMEHIyEeTCSl B KOHCIIEKTE BBIJEIATH,
yTOOBI OHU IIpu NCPCUNTHIBAHU N 3ammcen JIy4dlie 3alilOMUHAJINCh.

OnbIT MOKa3bIBae€T, YTO MHOTUM CTYJIEHTaM IOMOTaeT COCTaBJICHHME JMCTa OMNOPHBIX
CHTHAJIOB, COZIEpP)KAIeTo BaKHEHIINE U Hanbosee 9acTo ynorpediseMbie GOpPMYIIbI U MTOHATHUSI.
Tako# nucT moMoraer 3aOMHUTH (POPMYJIbI, OCHOBHBIE TOJOXEHHUS JIEKLUH, a TAaKKEe MOMKET
CJIYKUTH MOCTOAHHBIM CIIPABOYHUKOM IJid CTYJACHTA.

YreHre Hay4yHOTO TEKCTa SIBJSIETCS 4YacThlO MO3HABaTEIbHOM JesrenbHOCTH. Ee menb —
M3BIICYCHHUE U3 TEKCTa HE0OXoauMoi nH(opmarmu. OT TOro Ha CKOJIBKO OCO3HAHHA YU TAIOIIHM
cOOCTBEHHasi BHYTPEHHSsI yCTAHOBKAa NpPHU OOpAIleHMH K I[E€YaTHOMY CJIOBY (HaWTH HY’>KHBbIE
CBCACHU, YCBOUTH HHCpOpMaIII/IIO IMOJTHOCTBIO WJIM YaCTUYHO, KPUTUUYCCKH IMPOAHAIHN3UPOBATH
MaTepHal 1 T.1.) BO MHOI'OM 3aBUCHUT 3(HEKTUBHOCTb OCYIIECTBISIEMOrO JIEHCTBHUS.

Bo1ienstor uemuvipe ocnogéHbvle yCmMano6Ku 6 YmeHuu HAYYHO20 MEKCma:

UH(POPMALMOHHO-TTOMCKOBBIN (3a/1a4a — HAlTH, BBIJICJIUTH HCKOMYIO HH(OPMAIIHIO)

yCBauBaromas (yCI/IJII/IH YUTaATCJIsI HAIpaBJICHBI Ha TO, yTOOBI KaK MOJKHO IIOJTHEE
OCO3HAaTh W 3allOMHUTh KAaK CaMU CBEJIEHHs M3JlaraéMble aBTOPOM, TaK U BCIO JIOTUKY €ro
paccyxaeHui)

AQHAJIUTUKO-KPUTHYECKass (YUTATeNIb CTPEMUTCS KPUTHUYECKH OCMBICIUTH Marepual,
[IPOaHAIM3UPOBAB €r0, OIPEEIIUB CBOE OTHOLICHNE K HEMY)

TBOpYECKas (CO3/aeT y YMUTATEIsl TOTOBHOCTh B TOM MJIM MHOM BHUJE — KaK OTIIPABHOM
IIyHKT /711 CBOUX PacCyKIEHUH, kak oOpa3 Ajsl AEUCTBUA 10 aHAJOTUU U T.II. — UCIOJIB30BaTh
CYXJIEHHUs aBTOpa, XOJA €ro MbICIEH, pe3ysbTaT HaONIOJCHHsA, Pa3pabOoTaHHYIO METONUKY,
JOTIOJTHUTH WX, MOJBEPTHYTh HOBOM IIPOBEPKE).

Ocnosgnble 8uobl cucmemamwupoeaHHoﬁ 3anucu npodumaHHnozco.

AHHOTHpOBaHHME — IMIPENEIbHO KpPaTKOE CBA3HOE OINMCAHWE IPOCMOTPEHHOM WIN
MIPOYNUTAHHOMN KHUTH (CTAaThH), €€ COAEPIKaHMsl, HCTOYHUKOB, XapaKTepa U Ha3HAYCHHUS;
[InanupoBanme — KpaTkas JIOTMYECKas OpraHM3alus TEKCTa, PacKpbIBAOLIAs

CoJiepKaHUE U CTPYKTYPY U3y4aeMOI0 MaTepuana;

Te3upoBaHne — JIaKOHMYHOE BOCIIPOM3BENICHHE OCHOBHBIX YTBEPXKICHHUH aBTOpa 0e3
MpUBJICYEHHS (PAKTUUECKOTO MaTepHara;

[utupoBaHue — 10CIOBHOE BBINKMCHIBAHUE U3 TEKCTA BBIAEPKEK, U3BICUECHUHN, Hanbosee
CYILIECTBEHHO OTPAKAIOIIMX Ty WM UHYIO MBICIIb aBTOPA;

KoHcnexktupoBanne — KpaTkoe M IOCIEIOBATEIbHOE H3JI0KEHHUE COJIep’KaHus
MIPOYUTAHHOTO.

KoHcnekT — cnoxHbIi cr1oco0 U3I0KEHUs COEP)KaHNs KHUTH UM CTaTbH B JIOTMYECKOMN
nocneA0BaTebHOCTH. KOHCIIEKT akKyMyHpyeT B ce0e Mpeblaylue BUAbl 3allMCH, MTO3BOJISET
BCECTOPOHHE OXBATUTh COJIEP’)KaHNE KHUTH, cTaThbu. [[09TOMy yMeHue cOoCTaBIATh IJIaH, TE3UCHI,
JIeNaTh BBIMMCKU U APYTHE 3aIIUCH ONPEENAET U TEXHOJIOTHUIO COCTABICHUSI KOHCIICKTA.

Memoouueckue pexomenoayuu no cOCMasieHu0 KOHCNeKma:

1. BHUMaTENbHO MPOYMTANTE TEKCT. Y TOUHUTE B CIPABOYHOM JUTEPAType HENOHATHbBIC
cioBa. [1pu 3anicu He 3a0y1bTe BBIHECTH CIIPABOYHBIE TaHHBIE HA TIOJISI KOHCTIEKTA;

2. BpigenuTe rIaBHOE, COCTABBTE IUIAH;

3. Kparko cdopmMynupyldTe OCHOBHBIE TOJOXKEHHS TEKCTa, OTMETHTE apryMEHTAILUIO
aBTOPA;

4. 3akoHCHIEKTHpYITEe  Marepual, 4YeTKO  cieqys  NyHKkTam  1uiaHa.  llpu
KOHCIIEKTUPOBAHUM CTapalTeCh BBIPA3UTh MBICIb CBOMMHU CIIOBAMHU. 3allUCU CIEAYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anuceiBaiiTe nUTATHl. L{UTUPYS, yUUTHIBANTE JIAKOHUYHOCTh, 3HAYUMOCTh
MBICIIH.



B TexcTe KOHCHIEKTa KeaaTesIbHO MNPUBOAUTL HC TOJIBKO TC3WCHBIC IOJIOKCHUA, HO U UX
nokaszatensctBa. [lpu odopmieHnn KOHCHEKTa HEOOXOAMMO CTPEMHUTHCS K €MKOCTH KasKIOTO
npeayiokeHusi. MpbICTu aBTOpa KHUTH CIENyeT u3jaratb Kparko, 3a00TsICh O CTWIE H
BBIPA3UTEIHLHOCTH HAMMMCAHHOTO. YHCIIO JOMOTHUTENBHBIX 3JIEMEHTOB KOHCIEKTa JOJIKHO OBIThH
JJOT'M4Y€CKHU O6OCHOBaHHBIM, 3a1mcu JOJIDKHBI pacrpeacisaTbCs B OHPGI[CJICHHOfI
MOCNIE0BATEIHHOCTH, OTBEYAOIIEH JIOTMYECKOM CTPYKType npousBeAeHus. s yrouHeHus u
JIOTIOJIHEHUSI HEOOXOJUMO OCTABJIATH MOJIS.

OBnajsieHre HaBBIKAMU KOHCIIEKTUPOBAHHS TPeOyeT OT CTyJAEHTa LeJeyCTPEeMIICHHOCTH,
MMOBCETHEBHOM CaMOCTOSATENbHON PabOTHI.

4.2. Memoouueckue pekomeHOAUUU NO NOO20MOBKE K NPAKMUYECKUM U 1aO0pamopHuIM
3AHAMUAM

Jnist Toro 4ToOBI MpakTHYeCKHe W JTaOOpaTOPHBIE 3aHATHUS NMPHHOCHIN MaKCHMAIIbHYIO
MOJIb3y, HEOOXOOUMO TIOMHMTH, 4YTO YIpPaXHEHHWE U pelleHHe 3ajad IPOBOAATCA IO
BBIUMTAHHOMY Ha JIEKIUSAX MaTepuady M CBs3aHbl, KaK IPaBWIO, C JIETAIbHBIM paz0opom
OTAEIBHBIX BOIIPOCOB JIEKIIMOHHOTO Kypca. Cienyer Moa4epKHyTh, YTO TOJIBKO MOCIE YCBOCHUS
JEKIMOHHOTO MaTepuana ¢ ONpPEJCNIEHHOM TOYKHM 3peHMs (2 MMEHHO C TOW, C KOTOpPOH OH
n3jaraeTcs Ha JEKIMAX) OH OyJAeT 3aKpeIuIsIThCs Ha MPAKTUYECKUX 3aHATUSX KaK B pe3yJibTaTe
0OCYX/IeHUs] M aHalu3a JICKIMOHHOTO MaTepualia, TaK U C MOMOIIBI0 PEeIIeHHUs MPOOIEMHBIX
cutyauui, 3agad. IIpu 3TUX yCIOBHUSX CTYJEHT HE TOJBKO XOPOIIO YCBOUT MaTrepual, HO U
HAy4UTCsl NMPUMEHATHh €r0 Ha IMPAaKTHKE, a TaKXKe IMOJIYyYUT JOMOJIHUTEIbHBIH CTUMYJ (U 3TO
OYEHb BAXHO) JUI aKTUBHON MPOPAOOTKH JICKIIUH.

[Ipu camocTosiTenbHOM peLIEHUM 3a7ad HYKHO OOOCHOBBIBATh Ka)K[bli 3Tall pelieHus,
UCXO0J U3 TEOPETUYECKUX MOJOXKEHUI Kypca. Eciu cTyieHT BUAUT HECKOJIBKO ITyTel pereHus
po0OsieMbl (3aaun), TO HY’KHO CPaBHHUTh UX U BBIOpaTh camblii paunoHainbHbIA. [Tone3no 1o
Hayaja BBIYMCIEHUI COCTaBUTh KpaTKMM IJIaH pemieHus npoOneMsl (3agauum). Pemenune
NpoOJeMHBIX 33/1a4 WM MPUMEPOB CIEAYeT M3JlaraTh MOJPOOHO, BBIUMCICHHS pacrojiaraTh B
CTPOrOM TMOpSAJKE, OTHENsAs BCIIOMOIaTelIbHblE BBIYMCICHHUS OT OCHOBHBIX. Pemenus npu
HEO0OXOJUMOCTH HY’KHO COIPOBOXK/JIaTh KOMMEHTAPUAMH, CXEMaMH, YepTeKaMU U PUCYHKAMHU.

Crnenyer NMOMHHUTb, YTO pELICHHE KaXJIO0W y4eOHOH 3ajayu JOJDKHO JOBOJIUTHCA [0
OKOHYATEJIBHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IO BO3MOXKHOCTH C
BbIBOJIOM. [loydeHHBIH OTBET cieqyeT NPOBEpUTh CIIOCOOAMM, BBITEKAIOUIMMM M3 CYyIIECTBa
nanHo 3amauu. IlonmesHo Takke (ecnM BO3MOXKHO) peliaTb HECKOJIBKHUMH CHOCO0aMH U
CPaBHUTH IOJyYEHHbIE pe3yJbTaThl. PelleHue 3ajad JaHHOIO THIMA HYXXHO MPOJODKATh JI0
nproOpeTeHNs TBEPIbIX HABBIKOB B UX PEIICHHH.

4.3. Memoouueckue pexomeHoayuu no camonposepke 3HaHui

[Tocne m3yueHus ornpenesieHHONH TEMBI MO 3aMUCSIM B KOHCIIEKTE M YYeOHHKY, a TakKe
pelIeHns T0CTaTOYHOIO KOJIMYECTBA COOTBETCTBYIOIIMX 3a]lad Ha MPAKTUYECKUX 3aHATHIX U
CaMOCTOSITENIBHO CTYJIEHTY PEKOMEHAYETCsl, MPOBECTH CaMOIPOBEPKY YCBOEHHBIX 3HAHUM,
OTBETHB Ha KOHTPOJIbHbIE BOIPOCHI 110 U3YUEHHOU TeMe.

B ciryuae He0OX0AMMOCTH HYXHO €I11€ pa3 BHUMATEIbHO pa300paThesi B MaTepUae.

MHorna He1oCTaTOYHOCTh YCBOEGHHUSI TOTO WIJIM MHOTO BOINPOCA BBIICHAETCS TOJIBKO MpPU
M3Yy4YEHUH JajbHelero Marepuana. B aToM ciyyae Hajjo BEpHYThCS Ha3aJl U MOBTOPUTH IJIOXO
YCBOEHHBIN Marepuan. BakHblii KpuTepuil yCBOEHHMsI TEOPETHYECKOrO MaTepHuaja - yMEHHe
pelmars 3aJaud WM OPONTH TECTUPOBAHME IO MpoilieHHOMY Martepuany. OgHako ciemyer
[IOMHUTb, YTO NPABUJIBHOE DELICHUE 3a/laud MOXKET IOJIyYUThCSl B pe3ysbTare NMPUMEHEHUs
MEXaHUYECKHU 3ayYeHHBIX (opMys1 0€3 TOHUMAHHUS CYITHOCTH TEOPETUIECKHUX TTOI0KEHUH.

4.4. Memoouyeckue pexomeHOAUUU NO HANUCAHUIO HAYYHBLIX MEKCMOo8 (00KIA008,
00K11a008, dcce, HAYUHLIX cmametl U m.o.)

ITepen Tem, kak TPHUCTYNHTHh K HAMKWCAHWIO HAYYHOTO TEKCTA, BAXKHO pPa300parThes,
KaKoBa MCTUHHAsSI II€JIh BAIIETO HAYYHOTO TEKCTA - ATO MOMOXKET BaM Pa3yMHO PacCIpeIeiInTh
CBOW CHJIBI Ul BPEMSI.



Bo-miepBBIX, cHauana HYXXHO OIPENENUTHCS C HAEeed HAyYHOTO TEKCTa, a JJIS 3TOTO
HEOOXOMMO HAay4YHUThCSl JMOO OTHOCHUTBCS K pasHbIM SBICHUAM M (DakTaM HECKOJBKO
KPUTHYECKH (CBOS WAESd — KaK MHas TOYKa 3PEHUs), MO0 HAYUHTHCS YBJIEKAThCS KaKHUMHU-TO
U3BECTHBIMH HJIESIMH, KOTOpBIE HYXJAlOTC B JopaboTke (uaesd — Kak ONTUMHUCTHYECKas
MO3WIIMS WM HANpaBJICHHOCTh Ha JaJbHEHIee COBEPIICHCTBOBAHHE YXKE H3BECTHOro). Bo-
BTOPBIX, HAYUYUTbCS OPraHU30BHIBaTh CBOE BpPEMs, BElb, KaK M3BECTHO, CBOOOJHOE (OT BCAKHUX
TIyTIOCTeH) BpeMsi — BaKHEWIEee YCIOBHE HACTOSIIETO TBOPYECTBA, JJS HETO HAKOHEI-TO
nosBisieTca Bpems. VHOria HMEHHO Ha OpraHM3alllI0 TaKOTO BPEMEHM YXOJUT HeMalslas 4acTh
CHJI ¥ TAJIAHTOB.

[Tucate crnenyer SICHO M TOHSATHO, CTapasCh OCHOBHBbIE MOJOXKEHUS (HOPMYIUpPOBATH
YeTKO M HEABYCMBICIEHHO (YTOOBI M CcamMOMy IIOHATHO OBIIO), a TakXke CTPEMsCh
CTPYKTYypUpOBaTh CBOW TekcT. Kaxkaplil pa3 Halo MpEACTaBNIATh, YTO Balll TEKCT OyAeT KTO-TO
YUTaTh M €My 3aX04eTcsi COPHEHTHPOBAThCA B HEM, OBICTPO HAXOAWUTh OTBETHl Ha
MHTEpECYIOIINE BOIPOCHI (3a0JHO MpeCTaBbTe ceOs Ha MECTe Takoro 4enoBeka). IloHsaTHO, 4TO
paboTa, HamMCaHHAas «CIUIOIIHBIM TEKCTOM» (0e3 3arojioBKOB, 0€3 BBIICICHUS KPYIHBIM
mpudpToM Haubojiee BaXHBIM MECT U T, I.), Y KyJbTYpPHOTO YHUTATeNs JOJIKHA BBI3bIBAThH
Ope3rIMBOCTh M JaKe JKAIOCTh K aBTOPY (MCKIIOYEHHUS COCTABIISIOT HEKOTOpBIE JPEBHHE
TEKCThI, KOTJa U KaHp ObUI MHOM M K TeKCTaM OTHOCWJIMCh MHAue, 1a U CaMHX TEKCTOB OBLIO
ropas3lo MEHbIIE — HE TO, YTO B JMOXY «HH()OPMAIMOHHOTO B3pPHIBa» M COOTBETCTBYIOLIETO
«HMHPOPMAIIMOHHOTO MYCOPay ).

O0beM TEKCTa W pasTUYHbIE OQOPMUTEIBCKHE TPEOOBAaHWS BO MHOTOM 3aBUCST OT
HPUHATBIX B KOHKPETHOM y4eOHOM 3aBEJICHUU MOPSIIKOB.

Jlokyag - 3TO CaMOCTOSITENIbHOE HMCCIIEJOBAHUE CTYAEHTOM OIPEAEIEHHON NMpOOIeMBl,
KOMIIJIEKCa B3aUMOCBSI3aHHBIX BOIIPOCOB.

Jloknan He TOIKHA COCTABIATHCS U3 (PparMeHToB craTei, MoHorpaduit, mocobuii. Kpome
IIPOCTOTO M3J0XKEHUs (PAKTOB M LIUTAT, B JAOKJIAJ € JOJDKHO MPOSBIATHCS aBTOPCKOE BUJICHUE
IIPOOJIEMBI U €€ PELLEHUS.

PaccMOTpuM OCHOBHBIE ATAIbI MOJATOTOBKH CTYJJEHTOM.

BrimonHenue 1oki1aga HaYMHAETCS C BBIOOPA TEMBI.

3areM CTyJIEHT MNPUXOJUT Ha TEpPBYI0 KOHCYJIbTALMIO K PYKOBOJHUTENIO, KOTOpas
NpeyCMaTpUBACT:

- 00cy’KIIeHHe 1IeJU U 3a]jad paboThl, OCHOBHBIX MOMEHTOB U30paHHOM TEMBI;

- KOHCYJIbTHPOBAHHE 10 BOIPOCAM MO00pa JINTepaTyphl;

- COCTaBJICHUE IPEABAPUTEIBHOIO TIAHA.

Crnenyromum 3TanoM siBiisieTcs pabora ¢ auteparypoil. Heobxoaumasi nurepaTypa
o0MpaeTCsl CTYAEHTOM CaMOCTOSTENIBHO.

[Tocne moxGopa muTepatypsl 1enecoodpa3Ho caenaTh pabounii BapuaHT IUTaHa pPaOOTHI.
B HeMm HyXHO BBIIEIMTH OCHOBHBIE BONPOCHI TE€Mbl W maparpadbl, pacKpbIBaloOIIUEe HX
coJiepKaHue.

CocTaBieHHBIH CIUCOK JUTEPATyphbl U MPEABAPUTEIbHBIN BapUaHT IUIaHA yYTOYHSIOTCS,
COIJIACYIOTCSl Ha OYepeAHON KOHCYJIbTALIUU C PYKOBOJUTEIIEM.

3areM HauyMHaeTcd CIEAyIOUMHA 53Tanm  paboThl - U3y4YeHHE JIUTEpaTypbl. TOJIBKO
BHUMATEJIBHO YUTasi U KOHCIIEKTUPYS JIUTEPATYPY, MOXKHO pazo0parbcs B OCHOBHBIX BOIPOCAX
TEMBbl U TOATOTOBUTHCSA K CAMOCTOSITEIbHOMY (aBTOPCKOMY) M3JI0XKEHUIO COAEP KaHUS JOKIIaaa.
KoHcniektupysi NEepBOMCTOYHHMKH, HEOOXOIMMO OTPasUTh OCHOBHYIO HJCI0 aBTOpa M €ro
MNO3MLHMI0 TIO0 MCCIEIYeMOMY BOIPOCY, BBISIBUTH MPOOJEMbl U HAaMETUTh 3aJaud s
JaTbHEHUINero N3y4YeHUs TaHHBIX MTPOOIIEM.

Cuctematuzansi ¥ aHaJU3 M3Y4YEHHOW JUTEepaTypbl IO MpoliieMe HCCleI0BaHUs
MO3BOJISIIOT CTYJICHTY Hamucarb padory.

PaGounii BapuaHT TeKCTa IOKJIAAa MPEJOCTaBIIAETCS PYKOBOAMTENO Ha mpoBepky. Ha
OCHOBE paldouyero BapuaHTa TEKCTa pPYKOBOJAUTENb BMECTE CO CTYACHTOM OOCYKIAeT
BO3MOXHOCTH J1OpabOTKH TekcTa, ero opopmiienue. Ilocie nopaboTku OOKIaa coaeTrcs Ha
Kadeapy Ui ero OICHUBAHUS PyKOBOAUTEIIEM.

Tpebosanus k Hanucanuo 0OKIA0A



Hamucanne 1 noknana siBisieTcs 00s3aTeNbHBIM yciioBHeM BbinosiHeHus miana CPC o
000U JUCIUITTHHE MPOPECCUOHANBHOTO IUKIIA.

Tema noknaga MoXeT OBITh BbIOpaHa CTYJIEHTOM W3 IPEUIOKEHHBIX B paboueit
nporpaMMe win (hoHAE OIEHOYHBIX CPEACTB TUCIUILIMHBI, TUOO OIpe/eseHa caMOCTOSATENbHO,
HCXOJiI W3 HHTEPECOB CTYyJACHTAa (B paMKax H3y4yaeMoOll JUCHUIUIMHBI). BpiOpanHyio Temy
HEO0OXOIMMO COTIIACOBATHCA C MPETOIaBaTesIeM.

Joxnan 1okeH ObITh HAMMCAH HAYYHBIM SI3bIKOM.

O0Bem aoKIana J0KeH cocTaBiaTh 20-25 cTp.

Cmpykmypa ookniaoa:

@ Bgenenue (He Gonee 3-4 ctpanwui). Bo BBemeHnn HeoOX0auMO 0OOCHOBaTh BBIOOP
TEMBbI, €€ aKTyallbHOCTb, OUYEPTHTh OOJIACTh HCCIEAOBaHUs, OOBEKT UCCIEIOBAHUS, OCHOBHEIE
LeJH U 33JJa41 UCCIIETOBAHMUS.

@ OcHOBHasl 4aCTb COCTOMT M3 2-3 pa3nenoB. B HuUX packpsIBaeTcs CyTh MCCIEAyEMOU
po0OJIeMBI, MPOBOJUTCS 0030p MUPOBOI JTUTEPATyphl U UCTOYHUKOB MHTEpHET MO MpeaMeTy
WCCJICIOBAHMSI, B KOTOPOM JIAeTCSl XapaKTEPUCTHKA CTEIICHH Pa3paOOTaHHOCTH IMPOOIEMBI H
aBTOpPCKas aHAIMTUYECKash OILIEHKAa OCHOBHBIX TEOPETUYECKHX IMOJXOJ0B K €€ pEIICHHUIO.
Nznoxenune wmarepuana He [ODKHO OrPAaHUYMBATHCS JIUIIH OMHCATENBHBIM TOJIXO0JIOM K
pPacKpbITUIO BbIOpaHHOW TeMbl. OHO Takke JOJDKHO COJEp)KaTh COOCTBEHHOE BHIICHUE
paccMaTpuBaeMoi NMpoOJIeMbI U U3JI0KEHHE COOCTBEHHOM TOYKH 3PEHUSI Ha BO3MOXKHBIC ITyTH €€
pelIeHusl.

@ 3axuitouenue (1-2 crpanuubl). B 3akimoueHrM KpaTKO M3JararoTcsl TOCTUTHYTHIE TPU
M3YYEHUHU MPOOIJIEMBI LI€TTH, IEPCIIEKTUBBI PA3BUTHUS UCCIIEyEMOI0 BOpoca

@ Cnucok KMCIoJab30BaHHOM JMTepaTyphl (He MeHbine 10 MCTOYHHMKOB), B ajl(aBUTHOM
nopsiake, O(OPMIICHHBII B COOTBETCTBUU C MPUHATHIMY NpaBUIaMU. B CIIMCOK MCTIOIB30BaHHOM
JUTEPATYPHl PEKOMEHYETCSI BKIIOYATh pabOThl OTEUECTBEHHBIX M 3apyOEKHBIX aBTOPOB, B TOM
quclie CTaThH, OMyOJUKOBAaHHBIC B HAYYHBIX )KypHAJaX B TEUCHHUE MOCIEIHUX 3-X JIET U CCHUIKH
Ha pecypcel ceTh MHTepHeT.

@ [Ipuioxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k ogpopmaenuro:

@ TCKCT C OIHOM CTOPOHBI JIUCTA;

@ upudt Times New Roman;

@ xerub mpudra 14;

@ MexXCTpouHOe paccrosinue 1,5;

@ 1ot cBepxy 2,5 cM, cHU3y — 2,5 cM, cieBa - 3 cM, cipasa 1,5 cm;

@ 10KJIa] TOJDKEH OBITH MPe/ICTaBIeH B COPOLTIOPOBAHHOM BHJIE.

Topsook 3awumer doxknaoa:

3ammura J0KJIaga MPOBOAMTCS HA MPAKTHUYECKUX 3aHITHSIX, TOCIE OKOHYaHUS pabOThHI
CTYJICHTa HaJl HUM M MCIPABICHUS BCEX HEIOYETOB, BBISBICHHBIX IPENOJaBaTelIeM B XOJ€
KOHCYJIbTallui. Ha 3ammry nokiaga OTBOAUTCSA S5-7 MUHYT BPEMEHHU, B X0JI€ KOTOPOTO CTYAEHT
JOJDKeH TOKa3aTh CBOOOJHOE BIAJCHHE MaTepHalioM Mo 3asBleHHOW Teme. [lpu 3amute
JTOKJIa/1a PUBETCTBYETCS MCIIOIB30BAHNE MYJIbTUMEIUA-TIPE3CHTAIUN.

Oyenxa ooxnaoa

Jloxya o1eHUBaeTCsI TIO CASAYIOIIMM KPUTCPUSIM:

* cobmoieHue TpeboBaHUH K ero 0OpMIICHHIO;

* HEOOXOJMMOCTh W JIOCTATOYHOCTH JUIsl PACKPBITHS TEMBbI TMPUBEICHHONW B TEKCTE
JoKIana nHpOpMaIHH;

* YMEHHE CTYACHTa CBOOOHO U3JIaraTh OCHOBHBIC UJIEH, OTPAKEHHBIC B JIOKJIAJIE;

* CIIOCOOHOCTH CTYJIEHTa TOHATH CYTh 33aJJaBa€MbIX MPENOAaBaTeNieM M COKYPCHUKAMH
BOIIPOCOB U C(hOPMYJIMPOBATH TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omau4Ho» BBICTABIISACTCA CTYACHTY, €CJIM B JIOKJIAJE CTYJIEHT MCUEPIIBIBAIOIIE,
MOCIIeA0BATENHHO, YETKO M JIOTMUECKH CTPOWHO U3JaraeT MaTepual; CBOOOJTHO CIIPaBISIETCS C
3a/layaMi, BOMPOCAMH WM JIPYTMMU BHJIaMH NMPUMEHCHMS 3HAHWN; MCIIOIB3YET JJIS HAIMCAHHS



JIOKJIaJla COBPEMEHHBIC HAYyYHBIE MAaTepHasbl, AHATU3UPYET IMOJYYCHHYIO WH(pOpMAIHIO;
MIPOSIBIISIET CAMOCTOSITEILHOCTD MIPH HAMTMCAHUM JTOKJIa/1a.

Oyenka «xopowio» BBICTABISIETCA CTYAEHTY, €CIM KayeCTBO BBINOJIHEHMS JOKJIaja
J0CTaTOYHO BbIcOKoe. CTy/IEHT TBEPIO 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY U3JIaraer ero,
HE JIOMyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOCHI 110 TEME JOKIIA/A.

Oyenka «yooeremeopumenvHo» BBICTaBISAETCS CTYACHTY, €CIM MaTepuan JOoKJaja
M3JIaraeTcsi 4YaCTUYHO, HO MPOOEbl HE HOCAT CYIIECTBEHHOIO XapaKTepa, CTYAEHT JOIyCKaeT
HETOYHOCTH M OLIMOKH MPH 3alIUTe JO0KIA/Aa, 1aeT HEJOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH,
Ha0JII0/IAI0TCSl HApYIIEHNS JIOTUYECKON MOCIIE0BAaTEIbHOCTH B U3JI0KEHUH MaTepHaa.

Oyenka «Hey0081emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIH OH HE MOATOTOBUI
JOKJIaJ WU JOMYCTHI CyIlecTBeHHbIe OmMOKU. CTyAEHT HEYBEpEHHO H3JaraeT Marepual
JIOKJIaJia, He OTBEUYAeT Ha BOIMIPOCHI MPEMOJaBaTENs.

Onucanue wxanvl OyeHueaHus

MaxkcuManbHO BO3MOKHBIN Oaiil 3a BeCh TEKYIUH KOHTPOJb YCTaHABIMBACTCS PABHBIM
55. Teky1iee KOHTPOIBHOE MEPOINPUATHE CUUTAETCSA CIAHHBIM, €CJIM CTYJCHT MOJYYMJI 3a HETO
He MeHee 60% OT yCTaHOBJIEHHOTO JJISi ATOr0 KOHTPOJISI MaKCUMAalIbHOTO Oasuia. PedTHHroBBIi
6aJIJI, BBICTaBJISIEMBIHN CTYACHTY 3a TCKYIICC KOHTPOJIbHOC MCPONPUATUC, CIAHHOC CTYACHTOM B
YCTaHOBJICHHbIE TpadUKOM KOHTPOJBHBIX MEPONPUSTUNA CPOKU, OMPEAENSETCS CIEAYIOIUM
obpa3zom:

YPOBEHD BBINIOIHEHUS! KOHTPOJIBHOTO PeliTunroBeiii  Gann B % or
3aJaHus MaKCHUMAaJIbHOTO 6ajia 3a KOHTPOJbHOE 331aHHUE)

OTnauaHbBIN 100

Xopomui 80

Y 10BIIE€TBOPUTEIIBHBIN 60

HeynosiersopurenbHbli 0

4.5. Memoouueckue pexomeHOayuu no 8bINOJIHEHUIO UCCLE008AMENbCKUX NPOEKMO8

UccnenoBarensckas MpoekTHas paboTa — 3TO TpymnmoBas padoTa, JUIsl BBIIOJHEHHS
KOTOpOH HeoO0XOoAMM BBIOOpP M TNPHIOKEHHE HAYyYHOH METOJUKM K ITOCTAaBJICHHOW 3ajaue,
MOJTyYeHHe COOCTBEHHOTO TEOPETUYECKOTO WM OKCIIEPHUMEHTAIFHOTO MaTrepuana, Ha
OCHOBAHHUU KOTOPOTO HEOOXOJWMO TPOBECTH aHAJIU3 W CAENIaTh BBIBOJABI 00 HCCIEIyeMOM
SIBIICHUH. BBIMOTHEHHE MTPOEKTa — ATO BCETAa KOJUIEKTUBHAS, TBOpUYECKas MIpaKTudeckast padboTa,
NpeJHa3HaYeHHas Ui TOJIy4YEHHUS OIpPEJeICHHOTO TMPOJIYKTa WIM HayYHO-TEXHHYECKOTO
pesyabTara. Takas paboTa moapazyMeBaeT 4YeTKOe, OJJHO3ZHAYHOE (POPMHUPOBAHUE TTOCTABICHHON
3aJjaud, OIIpeJesICHNEe CpPOKOB BBIMIOJHEHNST HAMEUEHHOIO, OIpe/ielieHue TpeOOBaHUM K
pa3pabaTeiBaeMOMY OOBEKTY.

Brimonnenue 1 rpynmoBoro mpoekrta siBISIeTCSl 00s3aTeIbHBIM YCIOBHEM BBITTOJIHEHHS
CaMOCTOATENbHON paboThl 1O J000N JUCHUIUIMHE MpodecCHOHANBHOTO IMkia. Tema
NPOCKTHOTO 3aJaHHus MOXET ObITh BbIOpaHa CTYJSHTOM U3 IMPEUIOKEHHBIX B paboueit
nporpaMMe Win (OHJE OIEHOYHBIX CPEIICTB IUCIMILIMHEI, OO OMpe/IeieHa CaMOCTOSTENIBHO,
UCXOJ W3 WHTEPECOB CTYyACHTa (B paMKax H3yyaeMOM AWCHUIUIMHBI). BrpiOpanHyio Temy
HE0OXO0IMMO COTJIaCOBATHCA C MPEIOAaBaTeIeM.

Tpebosanus no 6bINOIHEHUIO U OQOPMIEHUIO NPOEeKMAa

[Tpu BbIMOTHEHUM MPOEKTa MPUBETCTBYeTCs paboTa B rpymme (2-3 yenoseka). [Ipoekt —
3TO HcclenoBareibckass paboTa, B X0J€ KOTOPOHM CTYJIEHTHI JOJDKHBI IPOJEMOHCTPUPOBATH
BJIaJICHNEC HaBBIKAMH HAyYHOTO WCCJICIOBAHUS, YMEHHS TNPOBOIWTH aHaim3, 0000IIaTh
MH(OPMALIMIO, JIeNaTh BBIBOJBI, MpeaiaraTb CBOM PELICHUS NMPOOJIEMBl, pacCMaTpUBaeMoOW B
MIPOCKTE.

[Ipy moAroTOBKE MATEpUANOB MPOEKTa CTYJIEHTHI JOJDKHBI IPOJEMOHCTPUPOBATH
BJIaJICHHE COBPEMEHHBIMH METOAMHU KOMITBIOTEPHOI 00pabOTKH TaHHBIX.

Kpumepuu oyenxu pabomul yuacmnuka npoexma.

J11sl KaXKII0TO M3 yYaCTHUKOB TPOEKTA OIICHUBAIOTCS:




* npodeccroHaIbHbIE TEOPETUIECKNE 3HAHUS B COOTBETCTBYIONIEH 0o0JacTy;

* yMeHHMe paboTaThb CO CIPABOYHOM M HAy4YHOM JUTEpaTypoil, OCYIIECTBIATh MOUCK
HeoOxonumon nHpopmanuu B IHTepHET;

* yMeHue paboTaTh C TEXHHYECKMMHU CPEACTBAMU;

yMEHHE

IIOJIB30BaThHCA

MH(POPMALIMOHHBIMU TEXHOJIOTUSAMU;
* YMEHHUE TOTOBUTHh MaTepHalIbl IPOEKTA I MPE3EHTAI[MHN: COCTABIATh U PEIAKTUPOBAThH

TEKCThI, JOPMHUPOBATH NMPE3CHTALIUIO MIPOEKTA;
* yMeHHE paboTaTh B KOMaHJIE;
* yMEHHUE MyOJUYHO MPECTABIATh PE3yIbTaThl COOCTBEHHOM EATEIbHOCTH;
* KOMMYHUKa0€JIbHOCTb, UHUIIUATUBHOCTh, TBOPYECKUE CIIOCOOHOCTH.

Kpurepuu BbICTaBICHUS OLIEHKH YYaCTHUKAM MPOEKTa

COOTBCTCTBYIOIINUMHU

BBIITIOJIHACMOMY

IIPOEKTY

WNubie
Kommnerenmuu,
YHUBEpCaJbHbIC
CBSI3aHHBIE C
KOMTICTCHITHH
UCTIOJIb30BaHUEM
(KoMMyHUKa0ENb
COOTBETCTBYIOLIUX HOCTE
[Ipodeccronanbubie BBITIOJTHSAEMOMY ’ OTyeTHOCTD
Onenka WHUIUATUBHOCTb,
KOMIIETEHIIUH MIPOEKTY
yMeHue paboTathb
TEXHUYECKUX
B «KOMaHJIe»,
CPEICTB U
yIpaBjeHUYECKHE
UH(POPMALIMOHHBIX
" HaBBIKH H T.]I.)
TEXHOJIOT U

«Otnuuno» | Pabota BeinonHeHa Ha | TexHuueckue Crynent nposiBun | [Ipoekr
BBICOKOM cpencTBa U | HTHAIIUATHBY, NpeCTaBJICH
npodecCuOHATLHOM MH(QOPMALIMOHHBIE | TBOPUYECKHIM MIOJTHOCTBIO U
YpOBHE. TEXHOJIOTHH MOJIXO/, B CPOK.
IIpencraBneHHbI OCBOEHBI U | CIOCOOHOCTh K
MaTepuai B OCHOBHOM | MCIIOJIb30BAaHbl JIJISl | BBIMOJIHEHUIO
(dakTUYeCKH  BEpeH, | pean3aluu CIIOXKHBIX
JIOTTYCKaIOTCs IIpOeKTa 3aJ]aHUi, HABBIKU
HerpyObie MOJIHOCTBIO paboThI B
dakTruecKue KOJIJIEKTUBE,

HeToyHOCTU. CTyIeHT OpTraHU3aIOHHBI
CBOOOJHO OTBEYAET HA € CIIOCOOHOCTH.
BOIPOCHI, CBSI3aHHbIE

C IIPOEKTOM.

«Xopormio» PaGora BeimonHena Ha | O6HapyxkuBatorcs | CTyaeHT [Tpoext
JIOCTaTOYHO BBICOKOM | HEKOTOpbIE JIOCTaTOYHO IpeicTaBjIeH
npodecCHOHATLHOM OLIMOKH B | IOJTHO, HO ©0€3 | JOCTaTO4HO
ypoBHe.  JlomyIieHo | UCTIONb30BaHUH WHUIMATHBEl W | IOJTHO W B
10 4-5 (akTHYecKUX | COOTBETCTBYIOUIMX | TBOPYECKHUX CpPOK, HO C
OIINOOK. CTyneHT | TeXHUYECKUX HaXOJIOK HEKOTOPBIMH
OTBEYAET Ha BOIPOCHI, | CPEICTB U | BBITOJHUI HenpopaboTKa
CBsI3aHHbBIE ¢ | mHQOPMAITMOHHBIX | BO3JIOXKCHHBIC Ha | MH.
MPOEKTOM, HO | TEXHOJIOTH HETo 3aJ1auu.

HEJOCTAaTOYHO MOJIHO.

«YnoBIeTBO | YPOBEHB OO6HapyxuBaeT CryneHt IIpoekr cnan

PHUTEIBLHOY HEJOCTAaTOYHO BBICOK. | HEIOCTATOYHOE BBITIOJTHIIT co
Jonymeno 1o 8 | BraxeHue OOJIBIIYI0  YacTh | 3HAUUTENbHBI
(haKTHIeCKNX HaBBIKAMH pa0OTHI | BO3JIOKEHHOW Ha | M
OLINOOK. CTyneHT | ¢ TEXHHYECKMMH | HETro paboThl. OII03JJaHUEM
MOXKET OTBETHUTH | CPEACTBAMU u (6omee
JHIIb Ha HEKOTOPHIE | COOTBETCTBYIOIIMM HEenu) U He




HNubie

Kommnerenmuu,
YHHMBEpCaJIbHbIE
CBsI3aHHBIE C
KOMITETECHIINN
UCIIOJIb30BaHUEM
(KoMMyHUKaOENb
COOTBETCTBYIOLIUX HOCTE
[Ipodeccronanbubie BBINOJIHAEMOMY ’ OTyeTHOCTD
Onenka MHUIMATUBHOCTD,
KOMIIETEHIIUH IPOEKTY
yMeHue paboTathb
TEXHUYECKUX
B «KOMaHJIe»,
CpEeACTB U
yIpaBjIeHUYECKHE
UH(POPMALIMOHHBIX
" HaBBIKH H T.]I.)
TEXHOJIOT Ui
u3 3aJJaHHBIX | U IIOJIHOCTBIO
BOITIPOCOB, CBSI3aHHBIX | HH()OPMAIIHOHHBIM
C IIPOEKTOM. U TEXHOJIOTUSIMHU
«Heynosner | PaGota He BbimosniHeHa | HaBbikoB pabotsl ¢ | CTyaeHT [Ipoextr  He
BOPUTENBHO» | UJIM BBIMOJHEHA Ha | TEXHUYECKUMHU NPaKTUYEeCKH HE | CaH.
HU3KOM YpOBHE. | CpeCTBaMH  HET, | paboTail, HE
Honymeno ©Oonee 8 | MHGOpPMAIIMOHHBIE | BBHIIOJIHUI ~ CBOHU
(baxTHIECKIX TEXHOJIOTHH HE | 3aJa4u WIH
omnOok. OTBEThl Ha | OCBOCHBI BBITOJIHUIT JIUIITh
CBS3aHHbIE c OTJIeJIbHbIE HE
IIPOEKTOM  BOIIPOCHI CYILLIECTBEHHbBIE
00HapyUBaIOT MOpyYEHUs B
HETIOHHUMaHUe IpyMIIOBOM
npeaMeTa u MIPOEKTE.
OTCYTCTBHE
OpHUEHTAINH B

MaTCpHaAJIC ITPOCKTA.

Cmyoenmul 0010(CHbI. 3AIMUTHTD TIPOEKT B PEXHUME MPE3EHTALUU, MPEAbIBUTH (Paidibl
BBITIOJTHEHHOTO TPOEKTa, YMETh paccka3aTh O TEXHOJIOTUSAX, HCIOJIb30BAaHHBIX HMHU IpH
BBITIOJIHEHUH MTPOEKTA, AaTh OLIEHKY pabOThI K&XKIOT0 YJeHa TPYIILI (eciu npoexm epynnoso).

MaxkcruManbHO BO3MOXKHBIN 0ajul 3a BeCh TEKYIIHM KOHTPOJIb YCTAHABIMBAECTCS PAaBHBIM
55. Teky1iee KOHTPOIBHOE MEPOIPUATHE CUUTAETCSA CIAHHBIM, €CJIM CTYAECHT MOJYYUJI 3a HETO
He MeHee 60% OT yCTaHOBJIEHHOTO JJISi ATOr0 KOHTPOJISI MAaKCUMaJIbHOTO Oasuia. PedTHHroBBIi
0aJu1, BHICTABIISIEMbIN CTYJICHTY 3a TeKyllee KOHTPOJIbHOE MEPONPUATHE, CIAHHOE CTYJICHTOM B
YCTaHOBJICHHbIE TpPaUKOM KOHTPOJBHBIX MEPONPUSTUN CPOKU, OINpPEAENSeTCS CIEAYIOIUM

obpa3zom:
YpOBEHb  BBIIOJIHEHMUS KOHTPOJBHOTO | PeiftunroBeiii 6amn (B % OT MakCHMajbHOTO
3aJlaHus Oaia 3a KOHTPOJbHOE 33/1aHUE)
OTan4HbIN 100
Xopomuit 80
Y 10BIE€TBOPUTENIbHBII 60
HeynosierBopurenbHbIi 0

4.6. Memoouueckue pekomenoayuu no nOO20MOBKe K IK3AMEHAM U 3a4emam

Nzydenne MHOTHX 0OMIETTPO(ECCHOHATBHBIX M CHENUAIBHBIX TUCIUTUIMH 3aBEPIIACTCS
sKk3aMeHOM. [loAroToBKa K 3K3aMeHy CIOCOOCTBYET 3aKpEIUICHUIO, YIITyOJeHHIO U 0000IEHHIO
3HAaHUH, TNOJy4YaeMblX, B IIpolecce OOy4eHMs, a TaKKe IPUMEHEHHI0O HX K pEIICHUIO
IPAaKTUYECKUX 3a7ay. ['0TOBSCH K HK3aMeHY, CTYACHT JHMKBUAUPYET MMEIoIecs MpoOessl B
3HaHUAX, YIIIyOJIseT, CUCTEMATU3UPYET U YIOPSIOUMBAET CBOM 3HaHMA. Ha 3k3ameHe CTyaeHT




JEMOHCTPUPYET TO, YTO OH MpHOOpes B Tpolecce OO0yueHUss IO KOHKPETHOM ydeOHOM
JTUCIUTLITUHE.

DK3aMEHAIIMOHHAsI CECCHsl - 3TO CEPHsl IK3aMEHOB, YCTAHOBJIEHHBIX YYEOHBIM TUIAHOM.
Mexny sk3ameHamu uHTepBan 3-4 nus. He cnemyer mymath, 4uto 3-4 1HS TOCTaTOYHO IS
YCIENTHOM MOJATOTOBKH K IK3aMEHaM.

B 5t 3-4 gHS HY’)XKHO CHCTEMaTH3MpOBATh yXKe UMeroluecs 3HaHus. Ha KoHcympTanumn
nepes AK3aMEHOM CTYJICHTOB IMO3HAKOMST C OCHOBHBIMH TPEOOBAaHUSMH, OTBETST HA BOSHUKIITUE
y HUX Bompockl. [loaToMy nocerienre KOHCYIbTaIli 0053aTeNbHO.

TpeOoBaHMsI K OPraHU3ANMU MOATOTOBKH K JK3aMEHAM T€ K€, UYTO W TPH 3aHITHIX B
TEYCHHE CEeMeCTpa, HO COOI0JIaThCs OHM JOJDKHBI Oojee cTporo. Bo-mepBbIX, OUeHb Ba)KHO
cOOIII0/ICHNE peKUMa JIHS; COH HE MEHee § 4acoB B CYTKH, 3aHSTHS 3aKaHYMBAIOTCS HE MO3/IHEE,
yeMm 3a 2-3 yaca 1o cHa. OnTtuManbHOE BpeMsi 3aHSITUN - yTpEHHUE U JHEBHbIE 4achl. B
MepepbpiBaxX  MEXAYy 3aHATUAMH  PEKOMEHIYIOTCS  TPOTYJKM HA  CBEXKEM  BO3JAYXE,
HEYTOMUTEIbHBIE 3aHIATHUS CIIOPTOM. BO-BTOpBIX, HATMYKME XOPOUIUX COOCTBEHHBIX KOHCIEKTOB
nexkimid. Jlaxke B TOM ciy4ae, eciau Obula MPOMYIIEHA Kakas-IMOO JIEKIHs, HEOOXOIMMO BO
BpeMsl €e BOCCTAaHOBHTH (TiepenucaTh ee Ha Kadeape), 00ymMarb, CHITh BO3HUKIIUE BOIPOCHI
JUISL TOTO, YTOOBI 3alIOMUHAHUE MaTepuajia ObLJI0O OCO3HAHHBIM. B-TpeThHX, MPH MOJATOTOBKE K
9K3aMEHaM y CTyJeHTa JIOJDKEH OBbITh XOpOWIMH Y4eOHHWK WM KOHCIEKT JIMTepaTyphl,
MPOYUTAHHON MO YKa3aHUIO MPEIoJaBaTelisi B TCUCHUE CeMecTpa. 31eCh MOXKHO 3(PPEKTUBHO
MCIOJIb30BATh JINCTHI OMOPHBIX CUTHAJIOB.

Bnauane ciemyer mpocMOTpeTh BECh MaTepHall MO C/IaBaeMOM UCUHUIIINHE, OTMETUTD
i cebst TpynHbele Bompockl. OO0si3aTenbHO B HHUX pa3o0parhes. B 3akimioueHue eme pas
1eJeco00pa3HO MOBTOPUTH OCHOBHBIE TMOJIOXKEHHUS, HCIOIB3Yys MPU 3TOM JIUCTHI OMOPHBIX
CUTHAJIOB.

CucremaTtnueckasi MOJroTOBKA K 3aHATHUSIM B TEUCHHE CEMECTpa MO3BOJUT UCIIOJIb30BAThH
BpEMSI DK3aMEHAIIMOHHOM CecCUu Ui CUCTeMaTH3aIK 3HAHHIHA.

KonTpoJs camocTosiTe/IbHON PaGoThI CTYI€HTOB

KoHnTpoib caMmocTosITeNbHOM pabOThI IPOBOUTCS MIPETIOIaBATENIEM B ayUTOPHUH.

[TpeaycMoTpeHBI cleayroniiue BUIbI KOHTPOIS: codeceroBanne, OlleHKa JT0OKJIaa, OleHKa
MPE3EHTAIUU, OIIEHKA YYacTHs B KPYTJIOM CTOJI€, OIICHKA BBITIOJIHEHUS MPOEKTA.

[TonpoOHBIC KpUTEpUM OICHUBAHWS KOMIIETEHIIMN TpuBEACHBI B DOH/IE OIIEHOYHBIX
CPEJICTB JIJIsl TPOBEACHUSI TEKYIIEH U MPOMEKYTOUHON aTTECTaIUU.

Cnucok Jurepartypsl s Boinojanennss CPC

OcHoBHasi IUTEpaTypa:

1. bepmua A.H. TenekoMMyHUKAallMOHHBIE CETH M YCTPOWCTBA [DIEKTPOHHBIN pecypc]/
bepmua  A.H.—  DnekTpoH. TekcToBble  JaHHble.—  M.:  HHTepHeT-YHHUBepcUTET
Wudpopmanmonnsix  Texuomoruét (MHTYUT), 2016.— 395 c— Pexum gocryna:
http://www.iprbookshop.ru/52197.— 3BC «IPRbooks», mo mapoito

2. 3nanruposa JI.®d. BeruncnutenbHble CUCTEMBI, CETH U TEJIEKOMMYHUKALNHU [ DIEKTPOHHBIN
pecypc]: yuebHo-meToanueckoe nocodue/ 3umanrupona JI.D.— DIEKTPOH. TEKCTOBBIC TaHHbBIE.
—  CaparoB: BysoBckoe oOpazoBanme, 2015— 150 c— Pexum pgocryna:
http://www.iprbookshop.ru/31942.— 3BC «IPRbooksy, mo mapoito

3. HoBukoB 0.B. OcHOBBI NOKaJNBbHBIX ceTed [DnexTpoHHbI pecypc]/ Hosukor HO.B.,
Kongparenko C.B.— DnekTtpoH. TekcToBble JaHHble.— M.: HHTepHeT-YHHUBEpCUTET
Wudpopmanmonnsix  Texuomoruit (MHTYUT), 2016.— 405 c— Pexum gocryna:
http://www.iprbookshop.ru/22425.— 3BC «IPRbooks», mo mapoito

JonoiHuTeILHAS JIUTEpPaTypa:
1. CoBpeMeHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUM OJEKTPOHHBIA pecypc : ydeOHoe
nocooue / C.C. Merteko / [I.A. Penieuko / I.A. KoponbskoBa / A.P. Banrotun / A.Il. Anekcees ;



pen. Al AnekceeB. - Camapa : IloBOKCKMI TroCyJapCTBEHHBIM  YHUBEPCHUTET
TenekoMMyHUKaruii 1 uadopmatuku, 2016. - 101 c. - Kaura mHaxoaurces B 6a3oBoi Bepcun DbC
IPRbooKks., 3K3eMIIIIPOB HEOTPAHUYCHHO

2. Cununpin FHO.M. KommbroTepHble ceTH [DIEKTPOHHBIM peECypc]: MeTOauYecKue
yKkazaHus K JabopatopHbiM pabotam/ CunuIBIH FO.M.— DNEeKTpoH. TEKCTOBBIC TaHHbBIC.—
Openoypr: OpeHOyprckuii rocymapcTBeHHblli yHUBepcuteT, ObC ACB, 2014.— 114 c¢.—
Pexxum nocryna: http://www.iprbookshop.ru/51533.— DBC «IPRbooksy, mo mapouto

3. UYexkmapes [O.B. BrbuuciautensHble CHCTEMBI, CETH U TEIEKOMMYHHUKAIIUU
[DnexTponnsIii pecype]/ UekmapeB FO.B.— Dnekrpon. TekcroBbie qanabie.— M.: JIMK Ilpecc,
2013.— 184 c.— Pexum pgocrtyna: http://www.iprbookshop.ru/5083.— DbC «IPRbooks», mo
naponto Ctporanos, M. II. MuHdopmarnmionHsie cetd u TenekommyHukamuu [Teker] : yue6.
nocobue / M. I1. Ctporanos, M. A. Illepb6akos. - M. : Beicias mkoia, 2013. - 151 c.

MeToaunyeckasi JuTeparypa:

1. MeToauueckrie peKOMEHIANHU 0 BBIMOJIHEHHUIO MPAKTHUYECKUX PadoT MO AUCHIHUIIINHE
«MH(pOpMAITMOHHO-KOMMYHHUKAITUOHHBIC TEXHOJIOTHI.

2. Meronuyeckue peKOMEH AU M0 OPTaHU3AIMHA CAMOCTOATEIHHON paboThl CTYACEHTOB
no aucuuiuinHe « MTHPOpMamOHHO-KOMMYHUKAIIHOHHBIE TEXHOIOTUN.

HNuTepHET-pecypcesbi:

1. http://biblioclub.ru - DbC «YHuusepcuterckas 6udnunoreka OHJIANH»

2. http://www.iprbookshop.ru - 9bC IPRbooks

3. http://biblio-online.ru/ - 3BC «Biblio-online.ru» nzparenscrea «tOpaiity ONLINE»

4. http://www.intuit.ru - IHTepHET-yHUBEPCUTET TEXHOJIOTUI



http://www.intuit.ru/
http://biblio-online.ru/
http://webirbis.inside.pgtu.ru/cgi-bin/irbis64r/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%A1%D1%82%D1%80%D0%BE%D0%B3%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%9C.%20%D0%9F.
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