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BBEJIEHUE

. 1.001mue moj1oxxeHus

[Tox camoctositenpHOU padoToii cryaentoB (CPC) moHuMaercs: rmianupyemas ydeOHas,
yueOHO-UCCIIeI0BaTeNbCKasl, a TaKKe Hay4HO-UCCIEeNoBaTeNbCcKas padoTa CTyIEeHTOB, KOTOpas
BBITIOJIHACTCA BO BHCAYAUTOPHOC BpPCMA IO MHUIHUATHBE CTYJACHTA WK 110 3aJaHUIO W IIPU
METOJMYECKOM PYKOBOJCTBE MPENOJaBaTels, HO 0€3 ero HemoCPEeACTBEHHOTO YYacTHS.

Heasro CaMOCTOATEILHOMN padoThI CTYAEHTOB: SIBJISIETCS OBJIAJICHHE
byHIaMEHTAIbHBIMU 3HAHUSAMH, MPO(PECCHOHANBHBIMU YMEHUSIMU M HaBBIKAMU JESTEIbHOCTH
no npo(uiro, ONMBITOM TBOPYECKOW, HCCIENOBATEIBCKONW JesTenbHOCTH. CaMOCTOsATeNbHAsS
paboTa CTYOEHTOB CHOCOOCTBYET pAa3BUTHUIO CAMOCTOATEIbHOCTH, OTBETCTBEHHOCTH U
OpPraHM30BaHHOCTH, TBOPYECKOTO MOAXOAAa K  PEIICHHI0O TmpolieM  y4eOHOro H
pohecCuOHANBEHOTO YPOBHSL.

3agauamu CPC saBasiorcs:

. CHUCTEMAaTH3alus M 3aKpEeIUICHUE IIOJYyYEHHBIX TEOPETUYECKUX 3HAHUM U
IIPAaKTUYECKUX YMEHUH CTYJICHTOB;

. yri1yOJeHHe U pacIiipeHne TEOPEeTHUECKUX 3HaHU;

. (dopMHpoBaHHE YMEHHUI HCIIOJIb30BaTh HOPMATHBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTALUIO U CIIELIMAIIBHYIO JTUTEPATYPY;

. pa3BUTHE TIO3HABATEIILHBIX CIOCOOHOCTEH M aKTUBHOCTHU CTYJCHTOB: TBOPYECKOMH
WHULUATHUBBI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH U OPIraHU30BAaHHOCTH;

. dopmupoBaHue CaMOCTOSTEIIBHOCTH MBIIIUICHHUS, CrocoOHOCTEH K
CaMOpPa3BUTHIO, CAMOCOBEPILIECHCTBOBAHUIO U CAMOPEAIIN3ALINH;

. pa3BUTHE UCCIIEI0BATEIbCKUX YMCHUN;

. UCMOJb30BaHUE  Marepuana, COOpaHHOr0O M MOJYYEHHOIO B XOJe

CaMOCTOSITENIbHBIX 3aHATHI Ha ceMUHapax, Ha MPaKTHYECKUX M JIAOOPATOPHBIX 3aHATHSX, IPU
HaIMCAaHUH KYPCOBBIX U BBITYCKHON KBaTU(UKAIIMOHHON padoT, s 3P PEKTUBHON MOATOTOBKU
K UTOI'OBBIM 3a4€TaM U DK3aMEHAaM.

[Tporiecc opraHu3anuu CaMOCTOSITENbHOW padOThl CTYIEHTOB BKJIIOYaeT B ce0s
CJIEIYIOILNE JTAIBI.

1. IloArOoTOBUTENBHBIM 3Tam BKIIOYAET ONpPEIEICHHE ILENel, 3a4ad, COCTABICHUE
nporpamMmsbl (TUTaHa) C yKa3aHWEM BHUIOB pabOThI, €€ CPOKOB, pe3yabTaTOB U (HOPM KOHTPOJIS,
HOJArOTOBKY METOJMYECKOro OOECIeUYeHHUs, COIIacOBaHUE CaMOCTOSITEIbHOM padoThl C
npenojaBaTeseM.

2. OCHOBHOM 3Tan COCTOMT B pealn3alyy nporpammel Y]l B 4aCTH CaMOCTOSTENbHON
paboThl, UCTIOIB30BAaHUH IPUEMOB NOMCKAa UHPOPMAILIMK, YCBOCHHUH, TiepepadoTKe, MPUMEHEHUN
U nepejayve 3HaHUH, (PUKCHPOBAaHUM Pe3ylbTaToB paboThl. Ha OCHOBHOM 3Tame CTyleHT MOKEeT
NOJIyYUTh KOHCYJIbTAllUM W PEKOMEHJALUU Yy INpernojaaBareisi, pPyKOBOJALIETO €ro
CaMOCTOSITENIbHOM paboTOM.

3. 3akirouMTENbHBIA ATall O3HA4YaeT aHajiu3 pe3yJbTaTOB U HX CHCTEMaTH3alUIo,
KOHTPOJISl ~ KauyecTBa, MPOAYKTUBHOCTH U A(PGPEKTUBHOCTH  MPOJENAHHOH  paboTHI,
(dbopMynupoBaHUE BBIBOJIOB O JAJIbHEUIITNX HAIIPABIEHUSAX paOOTHI.

Komnerennun oOyvawomerocsi, ¢opMupyemble B pe3yJbTarTe BbINOJHEHUS
CaMOCTOSITe/ILHOW padoThI:

. opraHuzaiusi cOOCTBEHHOHM NEATENbHOCTH, ONpEIEICHNe METOJ0B M CHOCOOOB
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBaHHE UX YPPEKTUBHOCTH U KA4eCTBa,
. OCYIIIECTBJICHUE IOMCKA, aHalIM3a M OLEHKU HH(POpMaluu, HEOOXOAMUMOMN AJis

IMOCTAaHOBKHN W PCIICHUA HpO(l)eCCI/IOHaIII)HBIX 3aaad, HpO(i)eCCI/IOHaJ'II)HOFO 1 JHUYHOCTHOI'O
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pa3BUTHS;

. UCIIOJIb30BaHNE  WH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX  TEXHOJOTWH  JUIs
COBEPIICHCTBOBaHMUS MPO(ECCHOHAIBLHOMN IS TEIBHOCTH;

. paboTa B KOJUICKTUBE M KOMaHJe, oOecliedyeHHe ee CIUIOYeHUs, d((PEeKTUBHOE
OOIIEHHUE C KOJUICTaMH,;

. CaMOCTOSITENIPHOE OINpeJelieHHue 3aaad MpOPEeCCHOHAIBHOTO W JIMYHOCTHOTO
pa3BUTHSI, CaMOOOPa30BaHUE;

. HO/TOTOBKA K CMEHE TEXHOJIOTHI B IPO(ECCHOHAIBHOM AESTEIEHOCTH.

DopMbI KOHTPOJIA:
B kagectBe (opM M METOJIOB KOHTPOJISI BHEAYAUTOPHON CAMOCTOSITENIbHOW pabOThl CTYJEHTOB
MOT'YT OBITH HCIIOJIF30BaHbI CCMUHAPCKUC 3aHATUA, TCCTHUPOBAHUC, KOHTPOJILHBIC pa6OTLI,
3allMTa TBOPYECKMX pabOT ¥ 3JEKTPOHHBIX IpE3eHTalUil, NpOBEpKa BBIIOIHEHUS
CaMOCTOATENILHOM pabOThI IpenoAaBaTeeM, OTUET O IPOAEIaHHOM paboTe, 3amuTa pedepaTos.

Kpurepusmu OIeHOK pe3yJbTaTOB BHEAYAUTOPHOH CaMOCTOSTEIHHOM paboThl
CTYJICHTA SBJISIFOTCS:

° YPOBEHBb OCBOEHUS CTYACHTOM y4eOHOro MaTepuana;

° YMEHHsI CTYyJIEHTa HCIOJNb30BaTh TEOPETHYECKHE 3HAHUS MPHU BHIOJIHEHUH
MPaKTUYECKUX 3a/1a4;

° YMEHHSI CTYJCHTAa AaKTHUBHO WCIIONB30BaTh JJICKTPOHHBICE 00pa30BaTEIIbHBIC
pecypchbl, HAXOAUTh TPEOYOIIyIOCs HH(POPMALIMIO, U3YdaTh €€ U IPUMEHATH Ha IPAKTHKE;

° 000CHOBAHHOCTh 1 YETKOCTh M3J10KEHUS OTBETA;

° odopmIleHHE MaTepuaia B COOTBETCTBUH C TPEOOBaHUSIMU;

° YMCHHE OPUCHTUPOBATHCS B TTOTOKE WH(OPMAIIUH, BBIICIATH IIABHOE;

° YMEHHE YETKO c(hOpMYITHpPOBATH IPOOIIEMY, TPEITIOKUB €€ PEIICHHE, KPUTHICCKH
OIICHUTH PEIICHUE U €0 MOCJIEICTBUS;

° YMEHHE T0Ka3aTh, IPOAHAIU3UPOBAThH aJbTEPHATUBHBIE BO3MOKHOCTH, BAPUAHTHI
JIEHCTBHI;

° yMeHHe c(hOpPMHPOBATH CBOIO MO3HUITUIO, OIICHKY M apTyMEHTHUPOBATH €€.

2. MeToauuecKkue YKa3aHud K BbBINNOJIHEHUIO CaMOCTOSITEIbLHOI paﬁoTbl

Pa6ora ¢ kHHUTOI.

[Ipu pabote ¢ KHUTONH HEOOXOAMMO MOJOOPATH JIUTEPATYpPY, HAYUYUTHCS MPABUIBHO €€
YUTaTh, BECTH 3amucu. [ mogbopa murepatrypbl B OMOIHOTEKE HCTIONB3YIOTCS aipaBUTHBIA U
CHCTEMATUYECKHI KaTaJoTH.

[IpaBunbHBIE  TONOOP YYEOHHMKOB PEKOMEHAYETCS MperoAaBaTelieM, YHTAIOIIUM
JEKIMOHHBIN Kypc. HeoOxomumasi nuteparypa MOKeT OBITh TakKe yKa3aHa B METOJIUYECKUX
pa3paboTKax 1o JaHHOMY Kypcy.

N3yuas marepuan 1o ydeOHUKY, CIETyeT MEPEXOAUTh K CIEIYIOIIEMY BOIPOCY TOJBKO
nociie TPaBUIBHOTO YSACHEHHUS MpPEIbIIyIIero, OMHChIBas Ha Oymare Bce BBIKIAAKA U
BBIYHCIICHHUS] (B TOM YHCJIE T€, KOTOpPhle B yUYE€OHWKE OIYIICHBbl WM Ha JICKIUW JaHBI IS
CaMOCTOATEJILHOTO BBIBOJIA).

[Ipu n3yyenun a1000¥ AUCIUTUITMHBI OOJIBIIIYIO U BAKHYIO POJIb UTPAET CAMOCTOSITEIIbHAS
WHAWBHUAyallbHas paboTa.

MeToauyeckue peKOMeHAMHU 10 COCTABIEHUIO KOHCIIEKTA:

1. BHumarensHO mpouMTanTe TEKCT. YTOYHUTE B CIIPABOYHOW JIUTEpPAType
HEMOHATHBIE cioBa. [lpm 3ammcu He 3a0yabTe BBHIHECTH CHPABOYHBIC JIaHHBIE HA TOJS
KOHCIICKTA;

2. Brimenure rimaBHOE, COCTaBbTE IIJIAH,



3. Kpatko chopmynupyiiTe OCHOBHBIE MOJOKEHUS TEKCTA, OTMETHTE apTyMEHTAIIHIO
aBTOpa;

4. 3aKOHCIIEKTUpPYWTE  MaTepual, YeTKO cleAays INyHKram IutaHa. llpu
KOHCIIEKTUPOBAHUU CTapalTeCh BBIPA3UTh MBICIb CBOMMH CJIOBaMHU. 3allMCHU CIEAYET BECTH
YETKO, SICHO.

OBnazneHue HaBbIKAMU KOHCIIEKTHPOBAHUS TPeOyeT OT CTYACHTa LIeJeyCTPEMIIEHHOCTH,
MOBCETHEBHOM CaMOCTOSATEIILHONU PabOTHI.

IIpakTuyeckue 3aHATHS.

[Tpu camMOCTOATENBHOM pEIICHUH 3a7ad HYKHO OOOCHOBBIBATH KX/l 3Tall pelIeHus,
UCXOJSl U3 TEOPETHUUECKUX MOJOXKEHHUM Kypca. Eciau cTyieHT BUIUT HECKOJIBKO MyTeH pelieHus
npobaemsl (3a7au), TO HY)KHO CPaBHUTh MX W BBIOpaTh camblii pannoHainbHbIN. [lone3no mo
Hayaja BBIUMCICHMM COCTaBUTh KpaTKUW IJIaH peuieHus mpobiieMsl (3amauu). Pemenue
npoOJeMHBIX 33/1a4 WIM MPUMEPOB CIEAyeT M3JIaraTh MOAPOOHO, BBHIUYMCICHUS pacroyiarath B
CTPOTOM TOpSIAKE, OTHENsIsl BCIIOMOTaTellbHbIe BBIUMCICHHS OT OCHOBHBIX. PemieHusi npu
HEO0OXOIUMOCTH HYKHO COIPOBOXKJIaTh KOMMEHTAPUSIMH, CXEMaMH, YEPTEKAaMHU U PUCYHKAMH.

CamonpoBepka.

[Tocne u3y4yeHHs OmpeneNeHHONH TEMBI MO 3alHMCIM B KOHCIIEKTE W YUYEOHHKY, a TaKKe
pelleHusl TOCTATOYHOTO KOJMYECTBAa COOTBETCTBYIONIMX 33/ay Ha MPAKTHYECKUX 3aHATHIX U
CaMOCTOSITENIbHO ~ CTYJIEHTY pPEKOMEHIYETCS, HCIIOJIb3ys JIMCT  ONOpPHBIX  CHUTHAJIOB,
BOCIIPOM3BECTU IO MaMITH OIpeaeieHus, BBIBOABI (Hopmyn, (GOPMYIUPOBKH OCHOBHBIX
IIOJIOKEHUH U J0KA3aTEIIbCTB.

B ciayyae He06X0AMMOCTH HYKHO €I1Ie pa3 BHUMATENIbHO pa300paThCs B MaTepuae.

Koncyabranuu

Ecnu B mporecce camocTosTeNnbHON padOThl HaJl M3y4€HHUEM TEOPETUUYECKOro MaTepralia
WIM TpU pelIeHHHd 3a7ad y CTYyAEHTa BO3HHUKAIOT BOIPOCHI, pa3pelIuTh KOTOpPbIE
CaMOCTOSITENILHO HE yAaeTCs, He0OXOAMMO 00paTUThCS K MPENo/IaBaTeNo sl OTYyYEHHS Y HETO
pa3bsCHEHUHN WM yKa3aHWW. B cBoumx Bompocax CTYAEHT JOJKEH YETKO BbIpa3uTh, B YEM OH
UCIBITBIBACT 3aTPyIHEHHUs, XapakTep OTOro 3aTpylHEHHus. 3a KOHCYyJbTallMel clemyeT
oOpaiatecsi U B Cly4yae, €Clid BOSHUKHYT COMHEHHUS B IpPaBUJIBHOCTH OTBETOB Ha BOMIPOCHI
CaMOIIPOBEPKH.

IMoaroroBka K 3K3aMeHy.

N3ydyeHne aMCLMIIIMHBI  3aBeplIaeTCs dK3aMeHOM. [loaroroBka K — 9K3aMeHY
CIOCOOCTBYET 3aKpEIUJICHHUIO, YIUIYOJEHUI0 U OOOOIIEHHIO 3HAHUM, MOJy4yaeMblX, B IpOLEcCe
o0y4yeHHsl, a TaKKe MPUMEHEHHUIO MX K PELICHUIO NMPAKTUYeCKUX 3a1ad. ['0TOBACh K K3aMeHy,
CTYIEHT JMKBUAUPYET HMEIoIMecs MpoOeiabl B 3HAHUAX, YIIyOJsieT, CHUCTEeMaTU3HpPYeT H
yIopsI0unBaeT CBOU 3HaHMs. Ha sk3aMeHe CTylIeHT JeMOHCTPUPYET TO, YTO OH MpHOOpen B
npoiiecce 00y4ueHus 1Mo KOHKPETHON yueOHOM TUCIUIUINHE.

Baauane cnenyer mpocMOTpeTh BECh MaTepHall IO CAABAEMON AMCLHUIIIMHE, OTMETUTH
uist cedst TpynHble Bompochkl. O0si3aTenbHO B HUX pa3oOparbes. B 3axmroueHue eme pas
1es1eco00pa3HO MOBTOPUTh OCHOBHBIE IOJIOKEHHSI, HCHOJb3ys MpPHU 3TOM JIUCTHI OMOPHBIX
CUTHAJIOB.

CucremaTnyeckasi HOArOTOBKA K 3aHATHAM B TEYEHHE CEMECTPA MO3BOJUT UCIOIb30BaTh
BpEMsl DK3aMEHAIIMOHHOW CECCUU JJIsI CACTEMATU3aI[UU 3HAHUM.

IIpaBuiia HanMcaHMsi HAYYHBIX TeKCTOB (pedepaToB, KYpCOBBIX M IHIIOMHBIX
paodor):

. BaXXHO pa3o0parbcsi CHavyalla, KakoBa UCTUHHAS 11€1b HAyYHOT'O TEKCTa;
. BaXXHO pa3zo0parbes, KTO OyeT «uuTaTesiem» padoThl;
o nucath CJleIyeT SCHO M TOHSATHO, OCHOBHBIE IOJIOKEHHS HEOOXOIMMO

GbopMyIMpOBaTh YETKO W HEIBYCMBICICHHO (YTOOBI M cCamMOMy TMOHSTHO OBLIO), a TaKkxke
CTPEMSICh CTPYKTYpPUPOBATh CBOM TEKCT

J 00bEM TEKCTa U pa3IMYHbIE OPOPMUTEIbCKUE TPEOOBAHMS BO MHOTOM 3aBHCST OT
MIPUHSATHIX B KOJIJIEKE TPEOOBAHMIA.
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Kypc aexkumit
Jleknus 1-2
Cneuudgukanuu 1 TOMOJOTHHA CeTH

. Tononoruu ceru.

. [TomHOCBSI3HAS TOTIOJIOTHSI.

. llluaHas TOMOIOTHSL.

. 3Be3/1000pa3Hast TOMOJIOTHUSI.

. Konbrieobpasnas Tomonorwsi.
. KommyTtupyromias tormonorusi.
. Bei6op Tomosnoruu.

CO~NO OIS WN K-

. Bonpocs! u 3ananus

1.Tononozusa cemu

Cemesas mexHono2us — 3TO COIJIaCOBaHHBIN HAOOP CTaHAAPTHBIX POTOKOJIOB U
pEeATM3YIONINX UX MPOTPaMMHO-ANNapaTHRIX CPEACTB (HAIIpUMEp, CETEBBIX aJIalITEPOB,
npaliBepoB, kabese u pa3beMOB), JOCTATOYHBIN JJII TOCTPOCHUS BEIYHCIUTEIILHOMN CETH.

WHorna cereBbie TEXHOJIOTHH HA3bIBAIOT 0a30BBIMH TEXHOJIOTUSIMHU, UMES B BUJTY, UTO Ha
UX OCHOBE CTpOUTCs 6a3uc mo0oii cetu. [Ipu mocTpoeHuu cetu B MEpByI0 o4epeab HEOOXO0AUMO
BBIOpaTh CIoco0 opraHu3anui GU3NICCKUX CBS3CH, T.€. TOTIOJIOTHIO.

[Tox mononocueii BBIMUCIUTETHLHON CETH TIOHMMAETCs KOH(UTyparus rpada,
BEpIIMHAM KOTOPOTO COOTBETCTBYIOT KOMIIBIOTEPHI CETU (MHOT/AA Jpyroe 00opy10BaHue), a
pedpam — hu3uyecKue CBA3U MEX Ty HUMH. KOMITBIOTEpHI, MOJKITIOYCHHBIE K CETH, YaCTO
HA3bIBAIOT CTAHIMAMU WM y31amu cetu. Kondurypauus ¢pusndeckux cBsseit onpenensercs
ANIEKTPHUECKUMH COCTUHEHUSIMHU KOMITBIOTEPOB MEXKAY COO0H M MOYKET OTIUYATHCS OT
JIOrMuecKux cBsizei. Jlornueckue cBs3u 00pa3ytoTcs MyTeM COOTBETCTBYIOIIEH HACTPOHKHU
obopynoBanus. PaccmoTpuMm Hanbosiee 4acTo BCTpeyaeMble TOMOJIOTHH.

2. llonnoceaznas mononozusa — TONOJOTUS KOMIIBIOTEPHOH CETH, B KOTOPOIH
KaXk1ast pabovast CTAaHIMS TIOJKITF0YEHA KO BCEM OCTaJIbHBIM. DTOT BapUAHT SBIISETCS
IPOMO3/IKUM U HE3(PPEKTUBHBIM, HECMOTPS Ha CBOIO JIOTUYECKYIO MPOCTOTY. Jlist KaXkjon
napbl JOJDKHA OBITH BIJIEIEHA HE3aBUCUMAs JIMHUS, KaX/IbIi KOMIIBIOTEP TOJKEH UMETh
CTOJIbKO KOMMYHHMKAIIMOHHBIX TOPTOB CKOJIbKO KOMIBIOTEPOB B ceTH. I1o 3TM npuunHam
CEeTh MOYKET UMETh TOJIFKO CPAaBHHUTEIBHO HEOOJIbIINE KOHEUHBIE pa3Mephl. Yare Bcero sta
TOTIOJIOTHSI UCTIONIb3YETCS B MHOTOMAIIMHHBIX KOMIUIEKCAX WM TTTOOAIBHBIX CETAX MPH
MajioM KOJIMYECTBE pabOUnX CTaHIUH.



Puc. 1. IlonHOCBs3HAsS TOIOJIOTUA
Henocratku

[J Ouens MHOrO IIpoBOAKYU Bee npyrue BapraHThl OCHOBAHBI Ha HEMIOJIHOCBSI3HBIX
TOITOJIOTHUAX, KOT'Aa IJId obMeHa JaHHBIMU MCKAY ABYMS KOMIIBIOTECpAMU CCTU MOT'YT
HOHaHO6I/ITI>CH MPOMCIKKYTOYHBIC MEPCAAYN JAHHBIX Y€PC3 APYTHUEC KOMIILIOTCPHI CCTH.

AHueucmas mononozuss — 6a30Basi HOJHOCBSA3HAS TONOJIOIHSI KOMIIBIOTEPHOM CETH, B
KOTOpOi Kaxkasi paboyasi CTAaHLIMSI CETU COEUHSETCS CO BCEMH JIPYTUMHU pabounMu
CTaHLUSAMH 3TOH K€ CeTU. XapaKTepU3yeTcsl BBICOKON OTKa30yCTOWYMBOCTHIO, CII0KHOCTBIO
HACTPOMKHU U IPen30bITOYHBIM pacxo1oM kabdemns. Kaxiplil KoMIbIoTEp UMEET MHOXKECTBO
BO3MOJKHBIX ITyT€l COeIMHEHHs ¢ APYIrUMHU KommbloTepamMu. OOpbIB Kabesst He MPUBEACT K
MOTCPE COCAUMHCHUA MCKAY ABYMS KOMIIbIOTCPAMMU.

Adeucran Tononorus

£33 MyShared

Puc. 2. Sluencras Tonosorus

Sdencras Tononorus (mesh) momyyaeTcst U3 MOTHOCBA3HOM MyTeM yAaIeHUS
HEKOTOPBIX BO3MOXKHBIX CBI3€il. B ceTH ¢ s14eMcTOol TOMOJIOruel HEMOCPEICTBEHHO
CBSI3BIBAIOT TOJILKO T€ KOMITBIOTEPHI, KOTOPHIE BEyT MHTEHCUBHBIM OOMEH JaHHBIMU. DTa
TOMOJIOTUS UCTIOIB3YETCs, KaK MPaBUJIO, B TJI00ATBHBIX CETAX.

3. Obwasa wiuna ABIAETCS OYEHBb PACIIPOCTPAHEHHOM, a 10 HEAABHETO BPEMEHU
CcaMOW pacrpOCTPaHEHHOM, TOMOJIOTHEN JJIsl JIOKAIBHBIX CeTel. B 3TOM ciydae KOMIBbIOTEPHI
MOCIIE0BATEIHHO COSTUHSIOTCS PA30OMKHYTHIM KOAKCHAILHBIM KabeneM, 00pasys AMTUHHYIO



nenoyky. IlepenaBaemast uH(GOpMAaIIHsI MOKET PACIIPOCTPAHATHCS B 00€ CTOPOHBI.
[Ipumenenue oOIeH MIMHBI CHUKAET CTOMMOCTH MPOBOJIKH, YHU(PUIIUPYET MOKIIIOUECHUE
Pa3IUYHBIX MOJYJIeH, 00ecTieYMBaeT BO3MOKHOCTh ITMPOKOBEIIATEIIEHOTO 00OpaIeH s KO
BCEM CTaHIMAM ceTd. Takum 00pa3oM, OCHOBHBIM npeumyiuiecmsom Takou TOOIOTHH
ABIISICTCA JCIIEBU3HA U IPOCTOTA PA3BOJIKU KAOETIs 110 MTOMEICHUSIM.

Cawmblii cepbe3HbIid Hedocmamok O0Ier MUHBI 3aKJIF0YaeTCs B €€ HU3KOU
HA/IKHOCTH: JI000H NedekT kademns i Kakoro JM00 U3 MHOTOUUCIICHHBIX Pa3beMOB
napanu3yeT BCio ceTb. OOmuii kabenb SABISETCS Y3KUM MECTOM CETH HE TOJBKO T10
Ha/IeKHOCTH. HO M 110 MpOM3BOAUTENBHOCTH, TaK KaK OH pa3zesieTcs BCEMH CTaHIIMSIMU
cetu. Tomonorus Tuia MKHa, IpeacTaBiseT co0oil 00muil kabenb (Ha3bIBaeMbli IIMHA WIH
MarucTpab), K KOTOPOMY IO/ICOETUHEHbI Bce paboune cTanuuu. Ha koHnax kabens
HaXOJSATCS TEPMUHATOPBL, AJIs IPEIOTBPALICHHS OTPAXKEHUS CUTHAIA.

s o TEPMHMHATOP

| ——

Puc. 3. lIlunHas Tomosaorus

Pabora B cetn

Otnpasnsgemoe paboueil ctaHuuel cooOIIeHne pacpoCTpaHsieTcs Ha BCe
KOMIIBIOTEPHI ceTh. Kaskaast MammHa mpoBepsieT — KOMY aJIpeCOBaHO COOOIICHUE U €CITU €,
TO 0OpabaTbIBaeT ero. [[ist Toro, 4To0bl HCKIIOUYNUTH OAHOBPEMEHHYIO MOCBIIKY JaHHBIX,
MPUMEHSETCS JTHO0 «HECYIIHiN» CUTHAJ, TH00 OJUH M3 KOMITBIOTEPOB SIBIISICTCS TJIABHBIM U
«IaeT CII0OBO» OCTAJIbHBIM cTaHIMAM. [lInHa camoli cBoell CTPYKTYpoii JoIycKaeT
UACHTUYHOCTH CETEBOTO 000PYIOBaHUS KOMITBIOTEPOB, a TAKXKE PAaBHOIIPABHE BCEX
aboHeHTOoB. [Ipy TakoM COE€JMHEHUN KOMIIBIOTEPHI MOTYT I€pe/1aBaTh TOJIBKO IO OYEPEH,
MIOTOMY UTO JIMHUS CBSI3U €IMHCTBEHHAs. B MpoTUBHOM cityuyae nepenaHHas HHGopManus
OyZIeT NCKa)KaThCs B pe3ysIbTaTe HaJIO0XKEHUS (KOHDIUKTY, KOJUIU3HH).

Taxum oOpa3oM, B IMHE peanu3yercs pexxuM noiyaymiekcHoro (half duplex)
oOMeHa (B 000MX HaNpaBJIEHUSX, HO TI0 OYepe/id, a HE OTHOBPEMEHHO). B Tononoruu
«UIMHa» OTCYTCTBYET LIEHTPAIbHbIA aOOHEHT, uepe3 KOTOPOro nepeaaeTcs Bes HHpopmanus,
KOTOpasi yBeJIMUMBAET €€ HaIe)KHOCTD (Beb MPHU OTKa3e JII000ro IeHTpa MepecTaeT
(GYHKIIMOHMPOBATH BCsl yIpaBisieMasi 3TUM IIEHTPOM cuctema). JloGaBieHne HOBBIX
a0OHEHTOB B LIMHY JOCTATOYHO MPOCTOE U OOBIYHO BO3MOKHO JIaXKe BO BpeMsl pabOThI CETH.
B GonbmmHCTBE CllyyaeB MpHU MCIOIb30BAaHUU IIMHBI HY)KHO MUHUMAJIBHOE KOJIMYECTBO
COEIMHUTENILHOTO Kabesisi 0 CpaBHEHUIO C JIpyroi Tononorue. [Ipasna, Hy*HO y4ecTh, 4TO
K KaXX10My KOMITbIOTEPY (KpOMe ABYX KpailHMX) MOJXOAMT ABa Kabels, 4To He Bcerna
ya00HO.

[ITuHe He cTpalIHbl OTKA3bl OT/AEIBHBIX KOMIIBIOTEPOB, IOTOMY UTO BCE APYrHUe
KOMITBIOTEPHI CETH MOTYT HOPMaJIbHO MPOJI0IDKATh OOMEH. MOXKET IM0Ka3aThCs, YTO IUHE HEe
cTpaileH 1 0OpbIB KabeJsi, MOCKOJIBbKY B 3TOM CIIy4ae Mbl OJICPKHUMO JIBE€ TIOTHOCTHIO
paboTocnocoOHBIX MHKHBL. OJHAKO U3-32 0COOCHHOCTH PacCpOCTPAHEHUS IIEKTPHUUECKUX
CUTHAJIOB T10 JUTMHHBIM JIMHUSAM CBSI3H HEOOXOMMO MPEAyCMaTPUBATh BKIIOUEHUE Ha
KOHIIaX IIUHBI CTICIIHAIBHBIX YCTPOUCTB — mepmunamopos (TepmuHaTop (JIEKTPOHUKA) —
MOTJIOTUTENb YHEPTUHU (0OBIYHO PE3UCTOP) HA KOHIIE JITMHHOMN JTMHUU, CONPOTUBIICHHUE
KOTOPOTO paBHO BOJIHOBOMY COITPOTHBIICHUIO JIMHKH. ). be3 BKIIFOUSHHS TEpPMUHATOPOB
CHTHAJI OTPaXKaeTcsl OT KOHIIA JIMHUHU U UCKAXKAETCsI TaK, YTO CBSA3b MO CETH CTAHOBUTCS
HEBO3MOXXHOH. Tak 4To MpH pa3phiBe WM NOBPEKICHUN KaOelsi HapyIIaeTCsl COTJIacoBaHME



JJUHHUU CBA3U, U HperamaeTcs{ OGMCH JaAXKe MC)KI[y TEMHU KOMHLIOTepaMI/I, KOTOpBIC
OCTaJIMCh COEAMHEHHBIMHU MEX Ty co00i. KopoTkoe 3ambikaHue B 10001 ToOUKe Kabems
IITMHBI BEIBOJIUT U3 CTPOSI BCIO ceTh. JIF0OO# 0TKa3 ceTeBoro o0opyaoBaHus B IIIMHE OYCHb
TPYJIHO JIOKAJIN30BaTh, IOTOMY YTO BCE aJIaliTEPhl BKIOYCHBI HapajlieIbHO, U MIOHSATH,
KOTOPBIA U3 HUX BBIIIEN U3 CTPOsI, HE TaK-TO MpocTo. [Ipu mocTpoeHnn 60IbIINX ceTeit
BO3HHKAET MPOOJIeMa OTpaHMUCHUS Ha JUTMHY CBSA3HM MEXIY y3JIaMH, B TAKOM CJIydae CeTh
pa3duBaroT Ha cerMeHThl. CErMEHTHI COSIUHSIOTCS PAa3IMYHBIMU YCTPOWCTBAMH —
MMOBTOPHUTEIIIMU, KOHIICHTpaTOpamMu uiin xabamu. Hanpumep, Texnomorus Ethernet
MO3BOJISIET UCIIOJIL30BATh Ka0elb JUIMHOM He Oomnee 185 MeTpos.

TToBTOPHTENE [ToBRTOPHTENE ]’IUBTFL)HTE.’]L
| | T
8 L1
=
==
=
E L] [ ] ] L] ]
* 185 m —»

Puc. 4. CoenHenue CerMEHTOB B IIIMHHOI TOMOJIOTUH

CpaBHeHI/Ie C ApYIr'vMHU TOIIOJIOTHUSIMU [[OCTOI/IHCTBB.
* Hebomap1ioe BpEMs YCTAHOBKH CCTU;

* JlemeBusHa (Tpedyercss MeHbIIIEe KaOems U CeTEBbIX YCTPOUCTB);

* [IpocToTa HACTPOIKH;

* Brixos u3 cTposi pabodeli CTaHIIUK HE OTpa)kaeTcsi Ha paboTe CeTH.

Henocratku
d JIroOble HeMmoNa KU B CETH, KaK OOpbIB Ka0Oesl, BEIXOA M3 CTPOs TepMUHATOPA
MOJIHOCTBIO YHUUTOXKAIOT paboOTy BCEi CeTH;

. CrnoxxHast JIoKaJIu3aIusl HEUCIPaBHOCTEH;

° C ,[[06aBJ'IeHI/IeM HOBBIX pa601114x CTaHIIMK maJaeT MMPONU3BOAUTCIIBHOCTL CCTH.

[TuHHAs TOMOJIOTUS MPECTaBIIsAET cOO0I TOMONOTHIO, B KOTOPOH BCE YCTpOMCTBA
JIOKAJIbHOM CETH MOJKIIIOYAIOTCS K JIMHEHHOM CEeTeBOM cpefie mepeiayu JaHHbIX. TaKyro
JMHENHYIO Cpelly 4acTO Ha3bIBaIOT KAaHAJIOM, IIMHOW WM Tpaccoi. Kaxkoe ycTpoiicTBo,
Hampumep, paboyasi CTaHLIMS WIM CEPBEP, HE3aBUCUMO MOJKII0YAETCS K 001eMy IIHHHOMY
Ka0eJTo ¢ MOMOMIbIO clieluabHOro pazbema. LIInHHbIN Kabenb JoIKeH UMETh Ha KOHIIE
COTJIACYIOIIUHI PE3UCTOP, WIM TEPMUHATOP, KOTOPBIN MOTJIOMIAET dJIEKTPUYECKAM CUTHAJ, HE
JaBasi eMy OTpaXkaTbCs U ABUTAThCA B 0OpATHOM HAalpaBJI€HUU MO HIMHE.

[IpenmymiecTBa U HEAOCTATKU IIMHHOM TONOJIOTUU

TunuyHas MKUHHAS TOMOJIOTUS UMEET MPOCTYIO CTPYKTYPY KaOeIbHON CHCTEMBI C
KOPOTKUMHU OTpe3kamu kabeneil. [loaToMy 1o cpaBHEHHUIO ¢ APYTUMHU TOMOJIOTUSIMU
CTOMMOCTb €€ peanu3alunn HeBenuka. OJTHaKo HU3Kas CTOMMOCTh pealu3aluu
KOMITEHCUPYETCSI BBICOKOM CTOMMOCTBIO yrpaBieHus. DakTUYECKH, CaMbIM OOJIbIIUM
HE/I0CTATKOM IIMHHOM TOIMOJIOTUH SIBJISETCS TO, YTO IMArHOCTHUKA OIIMOOK M H30JIMPOBAaHUE
CETEBBIX MPOOJIEM MOT'YT OBITh JIOBOJIBHO CIIOKHBIMH, TOCKOJIBKY 3/1€Ch UMEIOTCSI HECKOJIBKO

TepMueaTop ™

10



TOUEK KOHLEeHTpauuu. Tak kak cpela nepegadn JaHHBIX HE IPOXOJUT YEPE3 Y3IIbl,
MOJIKIIFOYEHHBIE K CETH, MMOTEPsl pabOTOCIOCOOHOCTH OHOTO U3 YCTPOUCTB HUKAK HE
CKa3bIBACTCS HA APYTUX YCTPOIMCTBAaX. XOTA UCIOIH30BAHKUE BCETO JIMIIb OAHOTO Kabes
MOJKET PacCMaTpHUBaThCs KaK JOCTOMHCTBO IIMHHOM TOIOJIOTUH, OJHAKO OHO
KOMIIEHCUpYeTCs TeM (PaKTOM, UTO KaOelb, UCTIONb3YEMBIH B 3TOM THIIE€ TOMOJIOTHH, MOXKET
CTaTh KPUTUYECKOH TOUKOH OTKa3a. J[pyrumu cioBaMu, eciy HIMHA OOpbIBAETCS, TO HU OJJHO
13 MOJKJIFOUYEHHBIX K HEN YCTPOICTB HE CMOXKET II€PE1aBaTh CUTHAJIBL.

[Tpumepsl

CerMeHT KOMIIBIOTEPHO CETH, UCTIONb3YIOIIEN KOaKCUaIbHbIN KaOellb B KAUeCTBE
HOCHUTEJIS ¥ MOAKIIIOYEHHBIX K 3TOMY Kabento pabodnx craHIMid. B a3ToM ciydae muHON
OyZeT SIBJIATHCS OTPE30K KOAKCHAIBHOTO Kabensi, K KOTOPOMY MOJIKIFOYEHBI KOMIIBIOTEPHI.

4. 36e30a — 5TO BapuaHT TOMOJOTUH, KOTJa KaXKIblii KOMITBIOTEP MOIKII0YAETCS
OTIENbHBIM KabeJeM K 00IIeMy YCTPOUCTBY, Ha3bIBAEMOMY KOHIIEHTPATOPOM, KOTOPBIi
HaXOJUTCS B LIEHTpe BooOpakaeMoil 3Be3/bl. B yHKIIMK KOHIIEHTpaTOpa BXOIUT
o0ecrieyeHre 10CTyna CTaHIUAM K Cpezie Tiepeaadu naHHbIX. s moacoenuHeHns
KOMITBIOTEpA K KOHIIEHTPATOPY UCHOIb3YeTCs, KaK MPaBUIIO, BUTas Mapa.

['maBHOE npeumywecmeo 3Toi TONOJIOTHH TIEpe]] OOIIEH IIIMHONW — 3HAYUTEIHHOE
yBeJIMYEHUE HAJIEKHOCTH. JII00bIe HEMPUATHOCTH ¢ KabeneM KacaroTcsl TUIIb TOTO
KOMIIBIOTEPA, K KOTOPOMY ATOT KaOellb M0/ICOEAUHEH, U TOJIBKO HEUCIIPABHOCTh
KOHILIEHTPATOPa MOXET BBIBECTH U3 CTPOSI BCIO CETh.

K neoocmamxam tononoruu tumna 3Be3ga OTHOCUTCS 0oJiee BBICOKAsi CTOUMOCTh
ceTeBoro 000pyA0BaHUS U3-3a HEOOXOAUMOCTH MPUOOPETEHUS KOHIIEHTpATOpa.

3Be37a — 0a30Basi TOMOJIOTHSI KOMIIBIOTEPHOM CETH, B KOTOPOM BCE KOMIIBIOTEPHI
CEeTH MPUCOETUHEHBI K IIEHTPATbHOMY Y31y (0OOBIYHO CETEBOM KOHIIEHTPATOP), 00pa3ys
¢busnvecknii cermeHT ceTh. [1000HbII CErMEeHT CeTH MOXKET (PyHKIIMOHUPOBAThH KaK
OTJICTILHO, TAaK M B COCTABE CIIOKHOM CETeBOM TOMOJIOTHH (Kak mpaBuio "aepeso"). Bech
oOMeH nH(popManren HIeT UCKIIOYUTEIBHO Yepe3 IEHTPAIbHBINA KOMITBIOTED, Ha KOTOPBII
TaKUM CIIOCOOOM JIOKUTCSI OYeHB OOJIbIIasi HArpy3Ka, MOTOMY HUYEM APYTUM, KpOME CETH,
OHO 3aHUMAaThCs He MOXKeT. Kak npaBuio, MMEHHO LIEHTPaIbHbIA KOMIIBIOTED SBISETCS
CaMbIM MOIIHBIM, 1 UMEHHO Ha HETr0 BO3JIAararoTcs Bce GYHKIUHU MO YIPABICHUIO OOMEHOM.
Hukakue KOH(IUKTHI B CETH C TOMOJIOTHEN 3B€3/1a B IPUHIIMIIE HEBO3MOKHBIE, TOTOMY YTO
YIIPaBJIEHHUE MTOJHOCTBIO LIEHTPAIN30BaHO.

2. A A

= ) =

Pabora B cetn

PabGoyas cranmus, ¢ KOTOPOI HY)KHO MOCTATh JaHHBIC, OTCHUIAET UX HA
KOHIIEHTPATOP, a TOT OMpEJIeNsIeT afpecaTa U 0TAaeT eMy nHpopmanuo. B onpeneneHHbIi
MOMCHT BpeMeHI/I TOJIBKO OHA MalllMHAa B CETU MOXCT HepeCLIJ'IaTB JaHHBIE, €CJIM Ha
KOHIIEHTPATOp OJTHOBPEMEHHO MPUXOIAT /IBa MaKeTa, 00€ MOChUTKA OKa3bIBAIOTCS HE
MPUHATBHIMU U OTIPABUTENSM HYKHO OYJEeT MOA0KAATh CIydailHbI IPOMEXKYTOK BPEMEHH,
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9TOOBI BO30OHOBUTH TIepeauy MaHHBIX. ITOT HEAOCTATOK OTCYTCTBYET HA CETEBOM
YCTPOHCTBE 00JIee BEICOKOTO YPOBHS - KOMMYTATOpPE, KOTOPBIN, B OTIIMYHE OT
KOHIIEHTPATOpa, MOJJAI0IIETO MMAKEeT Ha BCE MOPTHI, MMOJACT JIUIIb HA ONPEACICHHBINA TOPT -
nosry4yaresnro. OJHOBPEMEHHO MOXKET OBITh TMIEpEeIaHO HECKOIBKO MAKETOB.
CKOJIBKO - 3aBHCUT OT KOMMYTaTOpa

AKTHUBHas 3B€3/1a

B nieHTpe ceTr collepKUTCS KOMIIbIOTEP, KOTOPBIN BHICTYIIAET B POJIM CEpPBEPA.

ITaccuBHas 3Be31a

B 1ieHTpe ceTH ¢ JaHHOM TOMOJIOTHEH COEPKHUTCS HE KOMIIBIOTEP, a KOHIIGHTPATOP,
win xab (hub), 4To BBIMONHSET Ty Xe QYHKIHIO, 4TO U perutep. OH BO30OHOBIISET CUTHAIBI,
KOTOPBIE MMOCTYIAIOT, ¥ MIEPEChUIACT UX B PYTUE JTUHUH CBSI3H.

CpaBHeHMeE C ApyruMu TUnamu ceret JloctonHcTBa

® BBIXOJ U3 CTPOSI OJHON pabouell CTaHIIMK He OTpa)kaeTcsl Ha paboTe Bcel ceTu
B 1EJIOM; XOpOoLIasi MaclITabupyeMOCTh CETH;

®  JIETKMH MOMCK HEUCIIPABHOCTEW U OOPHIBOB B CETH;

® BBICOKAas TMPOM3BOAUTENBHOCTH CeTH (MpU  YCIOBUH  MPAaBUIBHOTO
MPOEKTUPOBAHHUS);

* rubKkue BO3MOXXHOCTU aIMUHUCTPUPOBAHHUSI.

Henocratku

® BbBIXOJ U3 CTPOSA LHECHTPAJIbHOI'O KOHLHCHTpATOpa O6epHéTC$I

HEepabOTOCIIOCOOHOCTBIO CeTH (MJIM CETMEHTA CETH) B IIEJIOM;

® AJIL OPOKJIAAKHU CCETHU 3a4acCTYro Tpe6yeTc;1 OouplIIe Ka6eJ’I${, 4cM [OJI1d
OOIBIIMHCTBA APYyrux TOHOHOFI/Iﬁ;

. KOHEYHOE YMCI0 padouuXx CTaHUUN B CETH (WJIM CEIMEHTE CETH) OTPaHHUYEHO
KOJIMYECTBOM IOPTOB B LIEHTPAIbHOM KOHIIEHTPATOPE.

IIpumeHeHue

Opna 13 Hanbosee pacpOCTPAHEHHBIX TOMOJIOTHIA, TOCKOJIBKY MPOCTa B
oOciyk1BaHUHU. B OCHOBHOM HCHONIB3YETCSI B CETAX, I7Ie HOCUTENEM BBICTYNAeT Kaldeb
BUTAs Iapa.

5. Konvuyesan mexunonozus npenycMaTpuBaeT rnepeaady CUTHAIOB MO KOJBILY OT
OJIHOM CTaHUMH K APYroi, KaK MPaBUIIO, B OJHOM HarpaBiieHUU. Eciau cTaHlus He
pacIio3HaeT MaKeT Kak —CBOMW, TO OHA NIEPENAET €ro CIEAYIOIIEH B KOJIbIIE CTaHLIMU. B cetn
C OTOU TOMOJIOTHEW HEOOXOIMMO MPUHUMATh CIIEITHATBHBIE MEPBI, YTOOHI B CITy4yae BbIXOJa
U3 CTPOS WM OTKJIIOYECHHUS KaKOMINOO CTaHIIUY HE MpepBaliCs KaHaj CBSI3U MEXKIY
OCTaJIbHBIMU CTAHIUSMH.

Tononorus Tuma KOJIbIO IMTPUMCHSACTCS, B OCHOBHOM, B JIOKAJIbHBIX CECTAX.
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Puc. 6. Konsmo

Kosnb110 — 310 TOmosorus, B KOTOPO#H KaXKIblii KOMITBIOTEP COCIMHEH JTUHUSIMU
CBSI3M TOJIBKO C IByMS APYTUMU: OT OAHOTO OH TOJIBKO MOJIy4aeT HHPOPMAIIHIO, a IPYTOMY
TOJIBKO TiepenaeT. Ha ka0l TUHUH CBSI3U, KaK U B CITydae 3Be3/1bl, pa00TaeT TOIHKO OJHH
MepeaTyrK U OJMH MPUEMHHK. DTO MO3BOJISET OTKA3aThCsl OT MPUMEHEHUS BHEIITHUX

TEPMHUHATOPOB.

Pabora B cetn

Baxna 0cOOCHHOCTH KOJIbIIA 3aKIFOYACTCSI B TOM, YTO KQKIBIA KOMIBIOTEP
peTpaHciaupyet (BO300HOBIISIET) CUTHAJ, TO €CTh BBICTYIAET B POJIM PENUTEPA, TOTOMY
3aTyxaHHe CHUTHAJIa BO BCEM KOJIbIIE HE MMEET HUKAKOTO 3HAUEHUSsI, BAYXKHO TOJIBKO 3aTyXaHUe
MEX1y COCEIHUMH KOMITbIOTepaMU KOoJiblia. YeTKO BBIZIEIEHHOTO IIEHTPa B 3TOM CIy4yae HeT,
BCE KOMIIBIOTEPHI MOTYT OBITH OJIMHAKOBEIMH. OJTHAKO JOCTATOYHO YaCcTO B KOJIBIIS
BBIJICTISICTCS CTIeIUaIbHBIA A0OHEHT, KOTOPBII YIpaBiisieT OOMEHOM UJIM KOHTPOIUPYET
obomeH. [1oHATHO, YTO HAIMYHME TAKOTO YIPABISIONIETO A00OHEHTA CHIKAET HA/ICKHOCTh
CEeTH, TOTOMY YTO BBIXOJ €T0 U3 CTPOS Cpa3y ke mapann3yer Becb oOMeH. KommbioTepsl B
KOJIBIIC HE SBIISFOTCS MOJHOCTHIO PAaBHOTIPABHBIMHY (B OTIMYHE, HAIPUMEP, OT IIUHHOM
tornonoruu). OJHU U3 HUX 00s3aTeIbHO MONYyYaloT HH()OPMALIHUIO OT KOMITbIOTEpPa, KOTOPBIH
BEJICT Ilepeiady B OTOT MOMEHT, PaHbllle, a IPYTHE — ITO3XKeE.

ViMeHHO Ha 3TON 0COOEHHOCTH TOMOJIOTUHU M CTPOATCS METOJIbI YIPaBIEeHUS OOMEHOM
0 CETH, CTIIENUAIBHO PACCUYMTAHHBIC Ha «KOJBIIO». B 3THX MeToaX paBo Ha CIIEAYIOIIYIO
nepenavy (Wiu, KaK erie roBOpsT, Ha 3aXBaT CETH) MEPEXOIUT MOCIEI0BATETHHO K
CJIeIyIOIEMY TI0 KpyTy KoMmmbioTepy. [loakmouenrne HOBbIX a0OHEHTOB B «KOJIBI[0» OOBIYHO
coBceM 0e300J1e3HEHHO, X0TA U TpeOyeT 00s3aTeTbHOM OCTAaHOBKH PabOThI BCEi CeTH Ha
BpeMs MOJIKITI0UYeHus. Kak 1 B cilydae TOTIONOTHN «IIMHAY», MAaKCUMaJIbHOE KOJTMYECTBO
aOOHEHTOB B KMJIbKE MOXKET OBITh JOCTATOYHO OOMNBIIAst (0 THICAYU U OOJIBIIIE).

Konbresas Tomnosnorus oObIYHO SIBIISIETCS CaMOM CTOMKOM K meperpys3kam, oHa
o0ecrneunBaeT yBEpEeHHYIO paboTy ¢ cCaMUMU OOJIBIIUMU OTOKAMHU TIEpEeJaHHON MO CeTH
nH(popMalyY, TOTOMY UYTO B HEH, KaK MpaBUJIO, HET KOH(DJIUKTOB (B OTJINYHUE OT ILIKHBI), a
TaK)Ke OTCYTCTBYET LIEHTPAIbHBIN a00HEHT (B OTIUYME OT 3BE€3/Ibl). B KoIbIIe, B OTIHYKE OT
JPYTHUX TOIOJIOTHH (3Be3]1a, IIIMHA), HEe UCTIONB3YETCS KOHKYPEHTHBINH METO]I ITOCHLUTKH
JTAHHBIX, KOMITBIOTEP B CETU MOJIy4aeT IaHHBIE OT CTOSIIETO MPEABIAYIINM B CIIUCKE
aJipecaToB W TIepeHAIPaBIISIET UX Jajiee, €CIH OHH aapecoBaHbl He eMy. CIHCOK aapecaToB
TeHEePHUPYETCsI KOMITBIOTEPOM, SIBISTFOIIMMCSI TeHepaTopoM Mapkepa. CeTeBoit MoyIb
TeHepUPYET MapKepHBI cUTHAI (00BIYHO TIopsiaka 2-10 6ailT Bo n3bexkaHue 3aTyxaHus) U
TepeaaeT ero cleayrollei cucteme (nHoraa mo Bo3pacrannio MAC-anpeca). Crenyromas
CUCTeMa, IPUHSB CUTHAJ, HE aHATTU3UPYET €T, a MPOCTO MepeaeT AabIlie. ITO TaK
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Ha3bIBaeMBbIN HYJIeBOM UK. [locneayrommii aroput™ paboThl TAKOB — MaKeT JaHHBIX
GRE, nepengaBaemslil oTIpaBUTENIeM aipecaTy HAUMHAET CIEA0BATh IO MYTH,
IIpoJI0)keHHOMY MapkepoM. [laker nepenaercs 10 Tex mop, noka He J00epeTcs 10
10JIy4aTesl.

CpaBHCHI/Ie C APYI'MMH TOIIOJOTHUAMHA L[OCTOI/IHCTBa

. IIpocToTra ycTaHOBKHY;
. [TpakTHYecKkH MOJTHOE OTCYTCTBHE AONOIHUTEIHHOTO 000PYI0BAHHUS;
. Bo3MoxkHOCTh ycTOHYMBOI paboThl 0€3 CyLIECTBEHHOIO MaJeHUs

CKOpPOCTH IICpCavu AaHHBIX IIpU MHTCHCHUBHOM 3arpy3k€ CCTH, IIOCKOJIbKY
HCIIOJIb30BAHUEC MAapKEpa UCKIOYACT BO3ZMOKHOCTbE BOBHUKHOBCHHA KOJIJTU3UA.

Henocratku

* Bbixog u3 cTpos o1HOHN paboyeil craHUWU, W JApYyrue Hemnodaaku (oOphIB
Kabemst), OTpakaroTcsi Ha pabdOTOCIIOCOOHOCTH BCEH  CETH; (1 CJO0XHOCTh
KOH(UIypUPOBaHUS U HACTPOMKHY;

*  CII0KHOCTB ITOMCKA HCHCHpaBHOCTCﬁ.

IIpumeneHune

Haubosnee mmpokoe npuMeHeHNe NOTy4nia B ONTOBOJIOKOHHBIX CETSIX.
Hcnons3yercs B crannaprax FDDI, Token ring.

eouinoe konbyo - 3TO CeTh IOCTPOEHHAS Ha JIBYX ONTOBOJIOKOHHBIX KOJIBLIAX,
COCIMHSIOIIMX KOMIIBIOTEPHI C IBYMSI CETEBBIMH KapTaMM KOJIBLIEBOM Torosioruen. Jis
ITOBBIIIEHUS OTKa30yCTOMYMBOCTHU, CETh CTPOUTCS HA ONITOBOJIOKOHHBIX KOJIBLIAX
00pa3yroIKUX OCHOBHOW U PEe3epPBHEIN ITyTh JIJIS TIepeaadu JaHHbIX. [lepBoe KobIio
UCIIOJIb3YETCS IS Mepeaadn JaHHbIX, & BTOpOe He ucnoiab3yercs. [Ipu Beixoae us crpos 1-
r'o KOJbIla OHO OOBEANHSIETCS CO 2-M U CETh MPOAOIIKaeT GYHKIIMOHUPOBaTh. JlaHHbIE TpU
3TOM I10 IEPBOMY KOJIbIly IEPEAI0TCs B OJIHOM HAIPaBJIEHUH, a IO BTOPOMY B OOpPaTHOM.
Hcnonp3yercs mapkepHbIil MeTon foctymna. [Ipumepom MoxeT ObITh CeTh ABOWHOTO KOJIbLIA
FDDI.

6. Kommymupyemaa mononozus

Kommymamop (switch) siBisieTCsi MHOTOIIOPTOBBIM YCTPOMCTBOM KaHAJIbHOTO YPOBHS
(BTOpOIt ypoBens cupaBounoit Mojienu OSI). KommyraTtop «u3yuaer» MACanpeca u
HaKaIlJIMBaeT JaHHbIE O HUX BO BHYTpEHHeH Tabaune. Mexay aBToOpoM Kajipa U
IIPEAIIoJIaracMbIM IOJy4aTeIeM KOMMYTATOp CO34AaeT BpEMEHHOE COEIUHEHHE, IT0 KOTOPOMY
U niepenaercs kajap. B crangapTHOH JI0KanbHON CETH, peau3yroiell KOMMYTHPYEMYIO
TOIIOJIOTHIO, BCE COEAMHEHUSI YCTAHABINBAIOTCS YEPE3 KOMMYTHPYIOIIMI KOHLIEHTPATOP
(switching hub), 4To U TPOUITIOCTPUPOBAHO HA PUCYHKE &.

KaxxnoMy nopry, a, ciie10BaTeNbHO, U MOAKIIOUEHHOMY K IIOPTY YCTPOUCTBY,
BbIJIeJIEHa COOCTBEHHAsI 11oJIoca Mnponyckanus. [leppoHadanbHO NPUHIUT JeHCTBUS
KOMMYTaTOpOB OCHOBBIBAJICA Ha Iiepeaade Kaapos B coorBeTcTBuU ¢ MAC-anpecamu,
OJIHAKO TEXHOJIOTHYECKUI MPOrpecc BHEC CBOM KOPPEKTUBBL. COBpEeMEHHbIE YCTPOICTBA B
COCTOSIHUM KOMMYTUPOBATh STYEHKH (MTaKeThl KaApOB, UMEIONINE (PUKCUPOBAHHYIO JJIUHY U
COOTBETCTBYIOIIME BTOPOMY YPOBHIO CTPYKTYpHI Ilepeiaun 1aHHbIX ). Kpome Toro,
KOMMYTAaTOpbI MOAEP>KUBAIOT IPOTOKOJIBI TPETHErO YPOBHS, a TAKXkKe pacno3Harot IP-
anpeca 1 (pu3nveckue MopThl KOMMYTaTOpa-KOHIIEHTPaTOpa.
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Puc. 8. KommyTtupyemas Tononorus.
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Puc. 9. O6benHeHHbBIE B TTOCIICIOBATEIBHYIO IIEMTOYKY KOHIICHTPATOPHI.

KoMMyTaTopb! NOBBIIAIOT MPOU3BOAUTENBHOCTH JIOKAILHON CETH IBYMsI CIIOCOOaMHU.

[TepBsiii crioco6 3aKII0YAETCs B PACIIUPEHHUH MTOJIOCH IPOMYCKAHMSI, TOCTYIMHOW CETEBBIM
ycrpoiictBam. Hammpumep, kommyTtaTop-koHIeHTpaTop Ethernet ¢ BoceMbro mopramu
00J1a/1aeT TaKUM K€ KOJTMYECTBOM OTAEIbHBIX JOMEHOB 1Mo 10 MOuT/c KaxabIi,
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obecrnieunBasi CyMMapHYIO MIPOITYCKHYIO criocoOHocTh 80 MowuT/c. Bropoit ciocob
MOBBILIEHUS POU3BOAUTEIHHOCTH JIOKAJIHbHON CETH CBOAUTCS K YMEHBIICHUIO KOJMYECTBA
YCTPOMCTB, KOTOPBIC BEIHYKACHBI UCIIOIH30BATh BCE CETMEHTHI TIOJIOCH MponycKanus. B
Ka)KJIOM BBIIEIECHHOM KOMMYTAaTOPOM JIOMEHE HaXOASTCs TOJILKO JBa YCTPOICTBa:
COOCTBEHHO CETEBOE YCTPOMCTBO U MOPT KOMMYTATOPa-KOHIIEHTPATOpa, K KOTOPOMY OHO
noakroueHo. Bes montoca npornyckanus 10 MOuT/C npuHAIIEKUT ABYM YCTPOHCTBAM
CerMEHTa.

B ceTsix, KoTOpbIle HE NOAEPKUBAIOT KOHKYPUPYIOIIME METObI JOCTYIIA K Cpejie
nepenaun, Hapumep, B Token Ring nimm FDDI, o6macte nupkynsiuu Mmapkepa oyaer
OrpaHHYeHa MEHBIIUM KOJIMYECTBOM CETEBBIX YCTPOUCTB. OTKPBITHIM BOIIPOCOM OCTAaeTCA
u30ssus Tpaduka B 00IbIIMX ceTsx. [IpueMnemas mpou3BOAUTEIHLHOCTh OIICPKUBACTCS
UCKITIOYUTENIbHO CerMEHTallel KOH(MINKTHBIX, HO HE MepeIalolluX TIOMEHOB. UpeamepHo
HACBIIIEHHBIN TpaHK B 3HAYUTETHHON CTETICHH CHUXKACT MMPOU3BOIUTEIIBHOCTD JIOKATHHON
CETH.

7. Boioop nooxooaweit mononozuu

YeTpipe pacCMOTPEHHBIE TOMOJIOTUN MOKHO CUYUTATh MJIEMEHTAPHBIMU OJIOKaMH JIJIst
MTOCTPOCHHUS JIOKATBHBIX ceTel. X MOKHO KOMOMHUPOBATh BCEBO3MOXHBIMH CIIOCOOAMU U
pactupsTh. [Ipu BEIOOpE TOMOJIOTHH CIEIYET YIUTHIBATh B IIEPBYIO OYEPE.lb TPCOOBAHMS K
MPOU3BOAUTEILHOCTH CETH KOHKPETHBIX MPUJIOKEHUM KIMEHTOB. BIloJHE BEpOATHO, YTO
UJIeaTbHBIM BAPUAHTOM OK)KETCS KOMOMHAIIMS OCHOBHBIX TOIIOJIOTHH, HJIM TaK Ha3bIBAEMbIE
CJIOJKHBIE TOIIOJIOTHH.

Cnooicnvle monoso2uu SIBISIOTCS PACIIUPEHUSIMHA W/ KOMOMHAIIMSIMA OCHOBHBIX
¢uznveckux tornonoruii. Camu 1o cede OCHOBHBIE TOIOJIOTHH 1EJI€CO00Pa3HO UCII0JIb30BaTh
TOJIBKO B HEOOJIBIINX JIOKATHHBIX CETAX. BO3MOKHOCTh paciupeHust CeTeH OCHOBHBIX
TOIOJIOTUI Ype3BbIUAaliHO OrpaHndeHa. ['opas3no BEIrOJJHEE OKA3bIBAETCS CO3/4ATh CIOKHYIO
TOMOJIOTHIO, 00BEIUHUB ISl 3TOTO B OJIHY JIOKAJIBHYIO CETh CErMEHTHI Pa3IuIHBIX
TOITOJIOTHM.

Ilpu evibope mononoeuu 10KAILHOU Ccemu YIUTHIBACTCS MHOXKECTBO APYTHUX
KpUTEpHUEB, KaK TEXHUYECKUX, TaK ¥ (UHAHCOBBIX. OOIIIast TOMOIOTHS JOJKHA OBITh
ompesiesieHa ¢ TOYKU 3peHHs TpeOOBaHUM MOJIB30BATENSI K TPOU3BOAUTENIBHOCTH. [1pn
BBIOOPE W/UIHU 10pa0OTKE TOTIOJIOTHH CIIEAYeT YUYUTHIBATh MAaKCUMAaIbHOE KOJTHUYECTBO
KPUTEPHUEB.

CTOMMOCTD

[TprmymMaTh TOTIOJIOTHIO CETH ¢ A0COTIOTHO (DAHTACTHYECKOH CTOMMOCTBIO HE
COCTaBUT HUKaKoro Tpyaa. Ho naxe oueHp OoraTbie KOMIAHUH BBIJENAIOT Ha
pa3BepThIBaHUE CETH (PUKCUPOBAHHYIO CyMMY. Peanuzyemasi Tononorus A0JIKHA UMETh
ONTUMAaJIbHOE COOTHOIIIEHHUE CTOMMOCTH/COOTBETCTBHE TPEOOBAHMSIM MOIH30BATENEH.

HMcnonb3oBaHue ycTapeBIIero 000pyaoBaHuUs

MHokecTBO IMPUYUH MOT'YT TOMCUIATh BOIIJIOTUTH UACAJIbBHYIO BO BCEX OTHOIICHHUAX
Toronoruto. duznyeckas MpoBOJKa U PACIIONIOKEHNE pabOYNX CTAaHIIMHI B 3JaHUU BIIOJTHE
MOTYT OKa3aTbCsl IPUYMHAMHU OTKa3a OT Pa3BEePThIBaHUS IUIAHUPYEMOIl TONOJIOTHHU. 3aMeHa
MPOBOJKH B 3HAYMTEIBHON CTEIICHU YBEITUYUT CTOUMOCTD POEKTA. AHAJIOTUYHO €CITU
KOMITaHHA UMECT 3HAUYUTCIIbHBIC BJIOKCHUA B YCTAPEBIIUC TCXHOJIOTHU, BpA JIU YAACTCs
Pa3BEepHYTh «HICATBHYIO CETh» U TOMOJIOTHIO. M HakoHel, HeocTaTrouHoe (prHAHCUPOBAaHUE
TAKXC CBCACT HAa HET BCC CTapaHHA ITPOCKTUPOBIIHNKOB CCTH. Bce MNEPCUYUCIICHHBIC ITPUYUHBL
BHOCSIT CBOIO JICNITY B ITOCTETIEHHBII 0TKa3 OT MJIealIbHOI Tomojaoruu. IMeHHO mOATOMY OHH
JIOJKHBI OBITH TIIATEIBHO MPOAHATM3UPOBAHbBI M YUTEHBI Iepel IPHoOpeTeHneM
HE00X0AUMOro 000pyJOBaHUS.
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Bunpr Ha Oyaymiee

br110 OBI TI1yTI0 pa3pabaThiBaTh CETh, HE YUUTHIBAS IIPU 3TOM OOCTOSITEIHCTRA,
KOTOpBIE MOTYT BO3HHKHYTh B 0003puMoM OyaymieM. HOBUHKHM CeTEeBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH, U3MEHEHHE TpaduKa U/IIN PACTIONIOKEHHUS CETEBBIX YCTPOWCTB M MUJLTUOHBI
Ipyrux GakTOpoOB MOTYT B 3HAYUTEIILHON CTETIEHN U3MEHUTh TPEICTABICHUS
MOJIb30BATEJICH O JOJDKHOW MPOU3BOIUTEIBLHOCTH ceTH. CeTh M €€ TOTOJIOTHS JOJDKHBI OBITh
JOCTAaTOYHO THOKMMHU JIJIsl pearupoBaHust Ha OynyIIue H3MCHEHUSI.

BriBoabl

Tomnonorus T0KaJTbHON CETH SIBJISCTCS OHUM M3 CAMBIX KPUTHYHBIX (aKTOPOB,
BIIMSIIOILMX Ha MPOU3BOAUTENBHOCTb. B ciryyae HE0OX0AMMOCTH YeThIpe OCHOBHbBIE
TOIOJIOTUH (KOMMYTHPYEMYIO, 3B€3/1000pa3HyI0, KOJIBLIEBYIO U IIMHHYIO) MOYKHO
KOMOMHUPOBATh ITPOU3BOJILHBIM 00pa3oM. Bo3MoskHbIe KOMOMHAIIMK HEOTPAaHUYECHbI
PacCMOTPEHHBIMU B 3TOH JIEKIIMU. BOJIBIIMHCTBO COBPEMEHHBIX TEXHOIOIMM JIOKAJIBbHBIX
ceTell He TOJIbKO NPUBETCTBYIOT, HO J1aXKe 00SA3bIBAIOT UCIIOJIb30BaTh TBOPUYECKUHM MOAXOL.
OueHb BayKHO pa30UpaThCs B MPEUMYILECTBAX M HEAOCTAaTKaX TOMOJIOTHMA, BIUAIONINX Ha
IIPOU3BOIUTENILHOCTE ceTu. Kpome Toro, ciienyer yuuThIBaTh U TaKHe Ka3ajaoch Obl
HEOOBEKTHUBHBIE (DaKTOPHI, KaK PACHIOJIOKEHNUE padOYNX CTAHIIMIA B 3JaHUHU, IPUTOTHOCTH
Kabes, a TaKKe Jaxke TUI U CII0CO0 MPOBOJIKH.

B KoHEuHOM cueTe OCHOBHBIM KPUTEPHEM BbIOOpA YAaYHON TONOJIOTHH SIBISIFOTCS
mpebosanus nonvsoeameell K npoussooumenvrocmu. Takue pakTopbl, KAK CTOUMOCTb,
IperoJiaraeMasi MOAEpHU3AlMs U OTPAHUYEHUS CYIIECTBYIOLIUX TEXHOJIOIUH, UTPAIOT
BTOPOCTENEHHYIO poiib. Cll0’KHEe BCero Oy1eT NepeBecT! YCTHBIE MOXKETaH s
MOJIb30BaTeNIei B MEraOUThI B ceKyHy (MOUT/C) M Ipyrue XapakTepuCTUKA
IIPOU3BOJIUTEIILHOCTH CETH.

Bomnpocel u 3a1anus

1. Yro Takoe «ceTeBas TEXHOJIOTUS»?

2. UTo Takoe «TOHOIOrUs»?

3. IlepeuncinTe 1 KpaTKO OXapaKTEPU3yiTe OCHOBHBIE TOMOIOTHH.

4. OnummTe KOMMYTHPEMYIO TOMOJIOTHIO.

5. IpuBeauTe IpUMEP CIOKHOM TOIOIOTHH.

6. Kakue kpuTepu clieflyeT yuuThIBaTh HPU BEIOOPE TOMOIOIUM CeTh?

Jexkyus 3-4 Monens OSI 1. Monenu MexcereBoro B3anmoaeiicrasus 2. Moaens OSI
3. Monens TCP/IP 4. Bonipocsl Moaenu MexcereBoro B3aumozeictsus (moaens OSI,
mozenb TCP/IP) Monenu MexceTeBoro B3auMoACHCTBUS MTpeAHa3HAYEHBI 17151 (HOPMaIBHOTO
U B TO € BpeMs HarJIsAHOTO OMMCAHMSI B3aUMOJICHCTBUS CETEBBIX Y3JI0B MEXAY co0oil. B
HACTOSIIEe BpeMs HAUOOJIbIIIEe PACIPOCTPAHCHHE ITOTYIHIIU | SIBJISTFOTCSI CTaHapTaMu JIIst
OTHMCaHUs MEKCETEBOT0 B3aMMOJICHCTBHUSI IBE ceTeBbIe Moieu: Mmoaenb OS] u Mmoaens
TCP/IP. O6e Mmoaenu pa3OUBaIOT MPOIIECC B3aUMOJICHCTBUS CETEBBIX Y3JIOB Ha HECKOJIBKO
YpPOBHEH, KaXK/Iblii KOHKPETHBI YPOBEHB OJJHOTO y371a 0OMEeHHBaeTcsa nH(opManuen ¢
COOTBETCTBYIOIIMM YPOBHEM JIpyroro y3ia. Kaxmyro u3 3Tux Mozenel MOKHO
MPENICTaBIATh Kak 00beAMHEHNE ABYX MOJiese: [] Topu3oHTanbHast MOAeNb (Ha Oa3e
MIPOTOKOJIOB, O0ECTIeUnBarOIIas
0OMEH JTAaHHBIMH OJTHOTO THIIA MEXy TPOrpaMMaMHt U TIPOIIECCAMH,

paboTaronIMMK Ha OJTHOM U TOM K€ YPOBHE Ha Pa3JIMYHBIX CETEBBIX y37ax); [ BepTuKambHas
MOJIeJTb (Ha OCHOBE YCITYT, IPEIOCTABISIEMbIX COCEIHUMHU YPOBHAMHU JPYT APYTY HA OJHOM
CeTeBOM y3i1e). B ropu3oHTanbHON MOIEH IBYM Mporpammam, paboTarouMH Ha
Pa3IMYHBIX CETEBBIX y3JaX, TpedyeTcs oMM IpOTOKOI sl OOMeHa JaHHbIMU. B
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BEPTUKATBHONW — COCEIHHE YPOBHU OOMEHUBAIOTCS JaHHBIMU, BBITIOIHSSI HEOOXOTUMBIE
peoOpa3oBaHUs C UCIIOIb30BAHUEM COOTBETCTBYIOIIUX MMPOTPAMMHBIX HHTEP(EHCOB.
Mopens OSI B 1983 rony ¢ 1esnbio ynopsiAoueHus ONUCaHus MPUHIUIIOB B3aUMOICUCTBUS
YCTPOMCTB B ceTsax MexxayHapogHas opranusanus no cranaapruzanuu (International
Organization for Standardization, ISO) npeoxuiia CEeMIYPOBHEBYIO STATOHHYIO
KOMMYHHUKAITMOHHYIO Mozienb ""B3aumonerictBue OTkpoiThix CrucreM", mosens OSI (Open
System Interconnection). Oranonnas moaens OSI cBonuT nepenauy nHGOpPMaAIHU B CETH K
CEMHU OTHOCHUTEIILHO MPOCTHIM moj3anadaM. Moaens OSI cTana ocHOBOM AJis pa3pabOTKH
CTaHJapTOB Ha B3auMojieiicTBue cucteM. OHa ONpeesieT TOIbKO CXEMY BBIOTHEHUS
He0OXOIMMBIX 3aj[a4, HO HE /1aeT KOHKPETHOT'O ONKCAHUS UX BBIOTHEHUS. DTO
OMUCHIBACTCS] KOHKPETHBIMU IIPOTOKOJIaMH WM MIpaBUIaMU, pa3pabOTaHHBIMU IS
onpeaeneHHol TexHosnoruu ¢ yaetom moaenu OSI. Yposuu OSI MoryT peaiu3oBbIBATHCS
Kak anmapaTHo, Tak 1 nporpaMMHo. OcHoBHas ujest mojaenu OS] B TOM, UTO OJIHU U TE Ke
YpOBHU Ha pa3HbIX CUCTEMaX, HE UMEsS BOZMOKHOCTH CBSI3bIBATHCS HEMOCPEICTBEHHO,
JOJDKHBI paboTaTh a0COMIOTHO OIMHAKOBO. OJTMHAKOBBIM JOJIKCH OBITH U CEPBHUC MEKITY
COOTBETCTBYIOIIMMHU YPOBHSIMU Pa3IMYHBIX cucTeM. HapylieHue 3Toro npuHuuna MoxeT
MIPUBECTU K TOMY, 4TO HH(POPMAIIHS, TIOCTAaHHAs OT OJJHON CUCTEMBI K IPYroH, Mociie BCex
npeoOpa3oBanuii He OyAeT uaeHTuYHA HcX0aHOM. CylecTByeT ceMb OCHOBHBIX YPOBHEH
mozenu OSI (tabum. 1.1). OHn HauMHAKOTCA ¢ PU3UUECKOTO YPOBHS U 3aKaHUYMBAIOTCS
npukiIaaHbM. Kakaplii ypoBeHb MPEAOCTaBISIET YCIYTH i 00Jiee BBICOKOTO YPOBHSL.
CenpMoli ypoBEeHb 00CITYKUBAET HemocpeacTBeHHO nojbs3oBareneid. [IM.01. VHACTUE B
[TPOEKTUPOBAHUU CETEBOI1

NHOPACTPYKTYPBI OI'AIIOY BIIK, H.C.IIpixTuna Tabmauna 1.1. 7.

[Tpuxnannoii (Application) 6. I[Ipencrasnenus (Presentation) 5. CeancoBbiit (Session) 4.
Tpancnoptasrii (Transport) 3. CereBoii (Network) 2. Kananensrit (Data Link) 1.
O®usznyeckuii (Physical) Moaens OSI onuceiBaeT myTh HH(OPMALIUU Yepe3 CETEBYIO CPEAY
OT OJHOM NPHUKIIATHON IPOrpaMMbl Ha OJTHOM KOMITBIOTEPE 10 APYTOM IIpOrpamMMbl Ha
npyrom kommbtotepe. [lpu s3Tom nepecbutaeMas nHhopMalus MPOXOIUT BHU3 Yepe3 Bce
YPOBHU CUCTEMbI. Y POBHH Ha Pa3HbIX CUCTEMAax HE MOTYT 00ILAThCs MEXy cOO0M
HanpsAMyro. ITO yMeeT TOJbKO ¢pu3ndeckuil ypoBeHs. [1o Mepe nmpoxoxaeHust nHpopManuu
BHU3 BHYTPH CUCTEMBI OHa NpeolOpa3yercs B BUM, YAOOHBIN Ui Nepeiadu 0 GU3NYECKUM
KaHanaMm cBsi3u. [l ykazaHus ajpecara K 3Toil npeobpa3zoBaHHOM nHpopManun
n00aBIIsIeTCsI 3aroJIOBOK ¢ aapecoM. [locie monmyyenus aapecatoM 3Toil HHGOpMAIIHH, OHA
IIPOXO/IUT Yepe3 Bce ypoBHU HaBepX. I1o mepe npoxosxaenus nHdopmarus npeodbpasyercs B
IIepBOHAYAIBHBINA BUJI. KaKIbIil yPOBEHBb CUCTEMBI TOJKEH MOJIaraTbCsl Ha YCIIYTH,
IIPEIOCTABIIAEMBIE EMY CMEKHBIMH YPOBHAMH. 1. @usnueckuil yposenb. Ha nanHom ypoBHe
BBITIOJIHSETCS Mepeaaya OUToB 1o (PU3HUECKUM KaHajdaM (KoaKcuaibHbINA Kabelb, BUTas
napa, ONToBOJIOKHO). 2. KaHnanbHbli ypoBeHb. JlaHHBIN ypOBEHb ONpeiesieT METOAbI
JIOCTYTIA K Cpejie MepeiauMl JTaHHbIX U 00ecreunBaeT nepeaady Kajapa JaHHbIX MEXIy
JHOOBIMH y3JIaMH B CETSX C TUIIOBOW TOMOJIOTHEN N0 (U3NYECKOMY aJIpecy CETEBOrO
ycTpoiicTBa. Aapeca, UCIOIb3yeMble Ha KaHAJIbHOM YPOBHE B JIOKAJIbHBIX CETSIX, 4aCTO
HasbiBatoT MACanpecamu (MAC — media access control, yripaBieHue JOCTYIOM K cpefie
nepeaaun qaHHbIX). 3. CeTeBoil ypoBeHb. OOecieUrBaET JOCTABKY JIAaHHBIX MEXY JIFOOBIMU
JBYMsI y3J1aMH B CETU C IIPOM3BOJIBHOM TOIOJIOTHUEN, IIPU ATOM HE FapaHTUPYETCS Ha/lEkKHAas
JI0CTaBKa JaHHBIX OT y3JIAOTIPABUTEINS K Y3JTy-1orydaresnto. Ha 3ToM ypoBHE BBINOIHSIIOTCS
Takue (PyHKIIUM KaK MapIIpyTH3alMs JOTMYECKUX aJIpeCOB CETEBBIX Y3JI0B, CO3/IaHUE U
BEJICHHE TA0IHI] MapIIpyTH3aIuu, hparMeHTamnus u coopka qaHHbX. 4. TpaHCTIOPTHBIH
ypoBeHb. O0ecrieunBaeT nepeaayy JaHHBIX MEXAY JIIOOBIMHU Y3JaMU CETH C TPeOyeMbIM
YpOBHEM Ha/Ie’KHOCTHU. J[J1s1 BBIMOTHEHUSI 3TOW 3a/1a4M Ha TPAHCIIOPTHOM YPOBHE UMEIOTCS
MEXAaHW3MBbl YCTAaHOBJIEHHSI COEIMHEHUSI MEX/ly CETEBBIMH Y3J1aMU, HyMEPALIUH,
Oydepuzanuu 1 ynopsaouyuBaHus IaKETOB, II€PEeIaBa€MbIX MEXK/1Y y3JIaMH CETH. 5.

18



CeaHcoBblll ypoBeHb. PeanusyeT cpeacTBa ynpasieHUsl CECCUEN, AUATIOTOM, a TaKXKe
IIPEJOCTABIIAET CPEICTBA CHHXPOHU3ALMHU B paMKaX IpoLeypbl 0OMEHa COOOLIEHUIMH,
KOHTPOJIS HaJl OTUOKaMH, 00paOOTKH TPaH3aKIIUH, MTOJICPKKU BBI30BA YIAJICHHBIX
npouenyp RPC. 6. Ypoens nipeacrabienus. Ha 3ToM ypoBHE MOTYT BBITTOJTHATHCS
pa3nuYHbIC BU]IBI TPe0Opa30BaHUs TaHHBIX, TAKHE KaK KOMIPECCHS U JEKOMIIPECCHS,
mudposka U gemndpoBka faHHbIX. 7. [IpuknanHoii yposens. Habop ceTeBbIX cepBHCOB,
IIPEIOCTABIIIEMBIX KOHEYHBIM I10JIb30BATENSAM U NPUIIOKEHUAM. [IprMepsl Takux cepBUCOB
— 00OMEH COOOLIEHUSIMU AJIEKTPOHHOM MOYTHI, epeaada (ailioB MeXAY y3J1aMH CETH,
IIPUJIOXKEHHUS YIIPABJIEHUS CETEBbIMU y3J1aMu. D yHKIIMOHUPOBAHUE MEPBBIX TPEX YPOBHEH,
(bu3M4YeCKOro, KaHaIbHOIO U CETEBOT0, 00ECIIEUNBACTCS, B OCHOBHOM, aKTUBHBIM CETEBBIM
000pyZI0BaHUEM U, KaK MPABUIIO, PEATTH3YIOTCS CICAYIOUIMMUA KOMIIOHEHTAMH: CETEBBIMU
ajanTepamu, pernuTepaMu, MOCTaMH, KOHIIEHTPaTOpaMH, KOMMYTaTOpaMH,
mapmpyrusaropamu. Mogaens TCP/IP Monens TCP/IP Ha3siBaroT Takke mojaensio DARPA
(cokpamenue ot Defense Advanced Research Projects Agency, opranusanusi, B KOTOpOH B
CBOE BpeMsi pa3pabaThIBAINCh CETEBBIE MPOEKTHI, B TOM uncie nporokon TCP/IP, u koropas
CTOsUIa Yy UICTOKOB ceTH MHTepHeT) niu Mmoaensto Munuctepcersa o6oponsl CIIA (Mozaenb
DoD, Department of Defense, mpoext DARPA paboTain mo 3aka3y 3Toro BeZJoMCTBa).
Uctopuueckas cnpaBka: Bnepsoie o TCP/IP 6b110 ckazano B 1973 roay Ha 3aceganuu
International Network Working Group, npomenimem B BenmukoOpuranuu. 3necs Pobept Kan
u Bunt Cepd BBICTYNHIIN C IPOEKTOM CTaTbU, KOTOpas 1no3xe, B Mae 1974 rona, Oblia
oIy0JIMKOBaHa B OTHOM M3 CaMbIX NMPECTHKHBIX )KypHaoB Transactions on
Communications. B cratee Oblu U37105k€HBI OCHOBBI Oynyiero nporokoia TCP/IP.
I'maBHast uzest, npeio’keHHast aBTOPaMH, COCTOsJIa B TOM, YTOOBI IEPEHECTH 00eCTIeYeHHE
Ha/IeXHOCTH KOMMYHUKAIUI U3 CeTH B OJKIIOUYEHHBIE K Hel cepBepbl. Maes okazanach
OnecTsIIeid, OHA MPUIILIACh IO BKYCY M THOEpaTbHO HACTPOSHHBIM YYE€HBIM, 1 BOCHHBIM
ogHOBpeMeHHo. [locie 3Toro npoTokos Hayal >KUTh CBOEH JKU3HBIO, ITOKA €1Ie 0]
HazBaHueM TCP. K coBepiieHCTBOBaHNMIO HOBOI'O IIPOTOKOJIA MPUIIOKIIN PYKY MHOTHE
MH)KEHEPbI U yUeHble, U K OKTA0pto 1977 rona ero paboTy yianoch NpoJeMOHCTPUPOBATh HE
Tosibko B ARPAnet, HO 1 B nakeTHOM panuocetu u cnyTHukoBoil cetu SATNET. Uyts
M103)K€ MH)KEHEPHI IPULILTU K BBIBOY O HEOOXOJUMOCTH Pa3/IeIUTh IPOTOKOJ HA JBE YaCTH:
Tak nosiBuiKch "onu3Henpl-0parbs" TCP u IP. Yacte TCP oTBeuaer 3a pa3Ouenue
coOOIIeHUs Ha iIeTarpaMMbl Ha CTOPOHE OTIPaBUTES, 3a COOPKY UX Ha CTOPOHE
roJrydaressi, OOHapy>KeHue OUIMOO0K U BOCCTAaHOBJIEHHE MOPSAIKA TAKETOB, €CIM OH ObLI
Hapy1eH B mpouecce nepeaaun. IP, wium Internet Protocol, orBeuaer 3a MapiipyTusanuio
otnenbHbIX nentarpamm. Mcropus coznanus TCP/IP BegeT cBoe Havamo ¢ MOMEHTa, KOraa
MuHHCTEpPCTBO 000poHBI CIIA cTonKHYyI0Ch C TpobsieMoi 00beTMHEHNSs OOIBIIOT0 YHCIa
KoMIb0TepoB ¢ paznuuabiMu OC. B 1970 . 6611 pazpaboTan HEOOXOAUMBIN HAOOD
cranfaptoB. IIpoTokoibl, paspaboTaHHble Ha 0a3e 3TUX CTaHJIAPTOB, MOJYUYHIIM 0000IEHHOEe
HazBanue TCP/IP. K 1978 rony okoHuaTenbHO 0pOPMHIIOCH TO, UTO CETOJHSI Mbl HAa3bIBAEM
TCP/IP. ITo3xe cTek aaanTupoBalIn AJIs UCIIOJIB30BaHUS B JIOKAIbHBIX ceTsaX. B Hauane 1980
I. IpoToKou1 ctas coctaBHoM yacThio OC UNIX. B ToM ke rony nosiBuiaach 00beIuHEHHAs!
ceTh Internet. [Tepexon k Texnonoruu Internet 6511 3aBepiieH B 1983 r., koraa
MuHUcTepcTBO 000poHbI CIIA pemnio, 4To Bce KOMIBIOTEPHI, TPUCOETNHEHHBIE K
ro0ansHOM ceTu, OyIyT ucmosb3oBath ctek mporokonoB TCP/IP. Moaens TCP/IP
paspabaTeiBasiach st onmucanus creka mpoTokosioB TCP/IP (Transmission Control
Protocol/Internet Protocol). Ona 6bu1a pa3paboTana 3HaUUTENBHO paHblie, yeM Mojens OSL
®dopmalbHbIe NpaBuiIa, ONPEIeNIoNre OCIeI0BaTeNbHOCTh U popMaT COOOIIeHNUH Ha
OJIHOM YPOBHE, Ha3bIBaOTCS MPOTOKOIaMU. Mlepapxuuecku opraHu30BaHHAsi COBOKYITHOCTb
MIPOTOKOJIOB HA3bIBAETCSA CTEKOM KOMMYHUKALIMOHHBIX MPOTOKOJIOB. MOJIENIb COCTOUT U3
YeThIpeX YpOBHEH, MpecTaBieHHbIX B Tabm. 1.2. Tabnuua 1.2. 1. IlpuknanHoii ypoBeHb
(Application) WWW, FTP, TFTP, SNMP, Telnet, SMTP, DNS, DHCP, WINS 2.
TpancnoptHelii yposens (Transport) TCP, UDP 3. YpoBeHb MeXCETEBOrO B3aMMOJEHCTBUS
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(Internet) ARP, IP, ICMP, RIP, OSPF [IM.01. YYHACTHUE B YpoBeHnb cereBoro
untepdeiica (Network Interface) He permamentupyercs cnenuduxarnusmu creka TCP/IP
(Ethernet, Token Ring, FDDI, ATM, X.25, Frame Relay, SLIP, PPP) [Ipubnuxennoe
cootBercTBUe Mexay moaensmu OSI u TCP/IP npeacrasieno B t1ada. 1.3. Ta6auma 1.3. 7.
[Tpuknagnoii (Application) 1. IlpuknagHoit ypoBens (Application) 6. IlpeacraBienus
(Presentation) 5. Ceancossiii (Session) 4. Tpaucrnoptasiii (Transport) 2. TpaHcmopTHBIH
ypoBenb (Transport) 3. CereBoii (Network) 3. YpoBeHb MeXCEeTEBOTO B3aUMOACHCTBHUS
(Internet) 2. Kananbnbiii (Data Link) 4. Yposens cereBoro untepdeiica (Network Interface)
1. ®usnueckuii (Physical) [Ipeumymectsa creka nporokonaos TCP/IP

. OcHOBHOE JOCTOMHCTBO cTeka mporokosoB TCP/IP B Tom, dYro oOH
o0ecrieynBaeT HAJSKHYIO CBSA3b MEXKIY CETEBBIM O0OpPYAOBAaHHMEM OT Pa3IHMYHBIX
MPOU3BOIUTENIEH.

. He3aBHUCHMOCTB OT CETEBOM TEXHOJIOTUU — CTEK TOJBKO ONPEACIIAET DIEMEHT
nepeayn, JerarpaMmy, 1 OMCBIBAET CIIOCOO €€ ABMXKEHHUS 110 CETH.

. BceoOmiass cBA3aHHOCTP — CTEK MO3BOJISIET J1000M Mape KOMIBbIOTEPOB,
KOTOpPBIE €ro MOJJIEPKUBAIOT, B3aUMOAECHCTBOBATh APYr ¢ ApyroM. Kaxaomy kommnbroTepy
Ha3Ha4aeTcs JIOTMYECKMM ajapec, a Kaxkzaas IepeAaBaeMas JedrarpaMma COAEPIKUT
JIOTMYECKUE aJpeca OTHpaBUTENd M noiydarens. lIpomexyTouHble MapLIpyTH3aTOpBI
HCHOJIb3YIOT aJipec NOayyaTess Uil HPUHATHUS PEIeHUs O MApIIPYTH3ALHH.

. [lontBepxnenus. IIpoTokonsl creka 00€CHEUMBAIOT — MOATBEPKIACHUS
MPaBUIBHOCTH TIPOXOXKACHUS HHGOpMAIMM TIpH OOMEHe MEXIy OTIpaBUTENeM |
IIOJIy4YaTEIIEM.

o CrangaptHele  mOpukiaaHble npoTokonbl. Ilpotokonst creka TCP/IP
BKJIIOYAIOT B CBOM COCTaB CPEACTBA MOJACPKKUA OCHOBHBIX IPWJIOKEHUH, TAaKUX Kak
AJIEKTPOHHAS I0YTa, TIepeaada (aiyioB, yaaleHHbIA JOCTYyI U T.1. KpaTtko onwimeM ypoBHH
mozenu TCP/IP. 1. Yposensb ceTeBoro untepdeiica He periaMeHTHPOBAH CHEIUPUKAUIMU
creka TCP/IP u paxruyecku k creky TCP/IP otHOCsAT ypoBHU ¢ 1-T0 1o 3-it monemu TCP/IP.
JlaHHBIA ypOBEHb COOTBETCTBYET (PU3MUECKOMY M KaHaJIbHOMY YypoBHsAM Mojenu OSI. 2.
YpoBeHb MeXKCeTeBOTO B3auMojielcTBUs. Ha maHHOM ypoBHE (GYHKIMOHUPYET II€JI0e
CEMENCTBO MPOTOKOJIOB. OCHOBHAA 3a/1a4a JAHHOTO YPOBHS — JIOCTaBKa MAKETOB OT OJAHOIO
y371a-0THPAaBUTENS K Y3JIy-TojydaTento o OTy 3afady BbinojHseT nportokos IP (Internet
Protocol, nmporokon mexcereBoro B3zaumozencTBusi). IIpotokon [P — Ga30BbI MPOTOKON
crexka TCP/IP u ocHOBHOM MPOTOKOJI ceTeBOro ypoBHs. OTBedaeT 3a nepeaavy HHPopMauu
10 ceTu. B ero ocHoBe 3a10K€eH AedTarpaMMHBIA METOJI, KOTOPBIN HE TapaHTUPYET AOCTaBKY
nakera. o [Tporokon
ARP (Address Resolution Protocol, mpotokos pa3pemieHust GHU3HIECKUX aIpecoB) —
CIIY>)KHUT CBSA3YIOIIUM 3BEHOM MEX]ly YPOBHEM MEKCETEBOI0 B3aUMOAECHCTBUS U YPOBHEM
cereBoro unrepgeiica. On npeodbpazyer IP-agpeca cereBbix y310B B puznueckue MAC-
ajzipeca COOTBETCTBYIOLIUX CceTeBbIX aaantepoB. [Iporoxon ARP npeanonaraer, 4ro kaxmoe
yCTpOICTBO 3HaeT Kak cBoil [P-anpec, Tak u cBoit ¢puzndeckuit anpec. ARP nunamuuecku
CBS3BIBACT MX U 3aHOCUT B CIICIIMAIIbHYIO TaONHILy, T/ie XpaHsaTcs napsl "[P-aapec —
¢usnueckuit anpec” (00bIyHO Kaxaas 3anuchk B ARP-Tabaune umeer Bpems xu3Hu 10 MuH.).
o IIpotoxosn ICMP (Internet Control Message Protocol, mpoTokos MexceTeBbIX
YIIPaBJISIOLINX COOOIIEHNH) — CITY>KUT JUIst oOMeHa nHpopMmarmenn 00 omuoKax. TOMOIIbIO
cnenuanbHbIX MaketoB ICMP coolriaeT ceTeBsIM y3i1aM HHPOPMAIIMIO O HEBO3MOKHOCTH
JIOCTaBKH T1aKeTa, O MPEBBILICHUN BPpeMEHH KU3HU nakera u ap. o IIpotokonsl RIP (Routing
Internet Protocol) u OSPF (Open Shortest Path First) ciyxar ans nocrpoenust Tabnuig
MapLIPYTU3aLUY U BBIUUCIIEHNS MapIIPYTOB IPU OTIIPABKE IAKETOB MEXKIY pa3ivuuHbIMU [P-
cetsimu. 3. TpancnoptHblil ypoBeHb. 0 [Iporokon TCP (Transmission Control Protocol,
IIPOTOKOJI yIIpaBlIeHHs nepeaaueii) odecreunBaet, 6a3upysach Ha yciyrax npotokosna IP,
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HA/ICKHYIO Tlepeiady COOOIICHNI MEXIY CETEBBIMHU y3JIaMH € TIOMOIIbIO 00pa30BaHUS
COEMHEHMI (CeaHCOB) MEX/1y IaHHBIMH y3J71aMH. Takue NPOTOKOJIbI MPUKIAAHOTO YPOBHS,
kak HTTP u FTP, nepenator nporokony TCP cBou ganHsie /151 TpaHCIOPTUPOBKU. [loaTomy
cKkopocTHbIe XapakTepucTuku TCP Oka3bIBalOT HEMOCPEACTBEHHOE BIMSHHUE HA
MPOU3BOIUTENLHOCTH MpHIIokeHu. Kpome toro, mpotokon TCP ucnonssyercs s
00paboTKH 3aIpoCOB Ha BXOJ B CETh, pazjienieHus pecypcos u T.1. Ha nporokon TCP, B
YaCTHOCTH, BO3JI0KEHA 33/1a4a YIPaBJICHUS IOTOKaMH U nieperpy3kamu. OH oTBEYaeT 3a
COTJIACOBAHUE CKOPOCTHU Mepe/ladu JaHHBIX C TEXHUUYECKUMU BO3MOKHOCTSIMU paboueit
CTaHLIMMIIONYYATENS U IPOMEKYTOUHBIX YCTPOHCTB B ceTh. 0 [Iporokon UDP (User
Datagram Protocol, mpoTokon neidtarpamm Mojb30BaTelisa) 00eCeunBaeT nepeaavy
MIPUKJIAJHBIX TTAKETOB IeHTarpaMMHBIM CIIOCOOOM (T.€. HE TapaHTHPYIOIIUM JTIOCTABKY
nakeToB). PaboTa 3Toro npotokosia anajgornyHa IP, HO OCHOBHOI ero 3agaveit siBiIseTCs
CBSI3b CETEBOT'0 MPOTOKOJIA U Pa3IMUHBIX puiokeHuil. 4. [IpukinaaHoi ypoBeHb.
[Ipunoxxkenus, nepeyuciennble B Tadu. 1.2, crienuanbHO pa3padaThiBaIUCh [
¢ynkunonuposanus B cetsix TCP/IP. o IIpoTokomsl st popMHUpOBaHUS CETEBOM
unppactpykrypsl (DNS, DHCP, WINS) OynyT pacCMOTPEHBI B CJICIYIONIUX pa3jaeiiax
naHHOTO Kypca. o [Ipunoxenus WWW (World Wide Web, Bcemupnast maytuHa) — ocHOBa
11t paboThl ceronusmuen cetn Matepuert. [Iporokon FTP (File Transfer Protocol,
MIPOTOKOJ Niepeaayn (paiioB) peanusyer yaaleHHYIo nepeaady (painoB MexIy y3IaMu CETH.
o IIpotokos TFTP (Trivial File Transfer Protocol, mpocTeiimmmii mpoTOKOJI epEChTKH
¢aiinoB) — 6osee mpocToii epenaun (aitsios, B oTimuue ot FTP He TpeOyrommmii
ayTeHTU(UKALIUY TTOJIb30BaTENsI Ha YIaJeHHOM Yy3JI€ U UCHOJb3yromuii npotokon UDP mis
nepenaun naopmarmn. o [Iporokonr SNMP (Simple Network Management Protocol,
MIPOCTOM MPOTOKOJI YIIPABJICHHUS CETHIO) UCIIONB3YETCS JIJIsl OPraHu3allluy YIIPaBICHUS
ceTeBbIMU y3naMu. Bonpocsl 1. [losicaute, 1uig yero npeanazHadena mojenb OSI? ['ne ona
npumensierca? 2. HazoBure GyHKIIMU KaHAIBHOTO, CETEBOTO U TPAHCIIOPTHOTO YPOBHEH
mogenu OSI. 3. Uem otnuuaetcst monens TCP/IP (DoD) ot mogenn OSI? Kaxk BbI nymaere,
nouemy? 4. [lepeuncnute pyuxuuu yposueit mogenu TCP/IP. 5. Onumure npeumyiiectsa
cteka npoTtokosoB TCP/IP.

Jlexuus 5-6
Tumnosblie 371eMeHTHI CTPYKTYPHPOBAHHOM Ka0eJbHOH CHCTEMBI

1. CtpyxrypupoBanHnas kabenbpHas cHCTEMA
2. Tloxcucremsr CKC
3. Bompocsl

CrpykrypupoBanHas kabejabHas cucrema (CKC)- ocHoBa nHGOpMAIIMOHHON
UHPACTPYKTYPHI PEANIPUATHUS, TO3BOJIAIONIAS] CBECTH B €IUHYIO CUCTEMY MHOKECTBO
MH(OPMALIMOHHBIX CEPBUCOB PA3HOTO HA3HAUYEHHUS: JIOKAJIbHbIE BHIYMCIUTENIbHbIE U
Tene(OHHbIE CeTH, CUCTEMBI O€3011aCHOCTH, BUACOHAOIIOAEHUS U T. 1.

CKC npencrasisier co00i MepapXuyecKyro KabeJabHYI0 CUCTEMY 3AaHUsI WU TPYIIIBI
3JTaHU, pa3/IeIeHHYIO Ha CTPYKTYpHbIE MoAcucTeMbl. OHa COCTOUT U3 HAOOpa MEIHBIX U
ONTUYECKUX Kabemeil, Kpocc-raHenei, COeUHUTENbHBIX ITHYPOB, KaOEIbHBIX Pa3bEMOB,
MOJTyJIbHBIX THE3/1, HH(POPMAIIMOHHBIX PO3ETOK M BCIIOMOTaTeIbHOro 000pyaoBaHus. Bee
MIEPEYUCIICHHBIE 3JIEMEHTHI HHTETPUPYIOTCS B €IUHYIO CUCTEMY U IKCILTyaTUPYIOTCS
COIJIACHO OIIPE/IETICHHBIM IIPaBUIIaM.

KabGenbHast cuctema - 3T0 cucTeMa, 3JIeMEeHTaMU KOTOPOil SIBIISIOTCS Kabenu u
KOMITOHEHTBHI, KOTOpbIE CBsI3aHbI ¢ kabeneM. K kaOenbHbIM KOMIIOHEHTaM OTHOCHUTCS BCE
MIaCCHUBHOE KOMMYTAIIMOHHOE 000pYA0BaHHE, CIIy>Kalllee s COeAMHEHHSI I (PU3NIECKOTO
OKOHYaHUS (TEPMUHUPOBaHUS) KaOess - TeJIeKOMMYHUKAIMOHHBIE PO3ETKH Ha pabouux
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MeCTax, KpOCCOBBIEC U KOMMYTAIIMOHHBIE MTaHENIN B TEJIEKOMMYHUKALMOHHBIX TTOMEILEHUSIX,
MYQTHI ¥ CTUTAKCHI.

TepMHUH «CTPYKTypUpPOBAaHHAS O3HAYAET, C OJHONU CTOPOHBI, CIIOCOOHOCTH CUCTEMBI
MOAJIEP>KUBATH PA3IMYHbIC TEIEKOMMYHUKAITMOHHBIE IPUIIOKEHHS (Iepeady pedn, JaHHBIX
Y BUJIEOM300paKEHU ), C IPYToil - BO3SMOXKHOCTH MPUMEHEHHS Pa3InYHbIX KOMIIOHEHTOB U
MPOIYKIIMH PA3IUYHbBIX TPOU3BOIUTENIEH, U C TPEThEN - CIIOCOOHOCTH K peanu3aliiy Tak
Ha3bIBAEMOU MYJIbTUMEIUNHOMN CPElbl, B KOTOPOH UCIOJIB3YIOTCS HECKOIBKO TUIIOB
nepeaaromx cpel - koakcuaabHbli kadenb, UTP, STP u ontuueckoe BookHO. CTPYKTYpY
Ka0eNIbHOW CUCTEMBI OTpeieNsieT HHPpaCcTPyKTypa HHPOPMALIMOHHBIX TeXxHOIOTUH, [T
(InformationTechnology), MeHHO OHa TUKTYET COAEp>)KaHNEe KOHKPETHOTO IIPOSKTA
Ka0eNbHOW CHCTEMBI B COOTBETCTBHH C TPEOOBAHUSIMU KOHEUHOT'O TI0OJIH30BATEIS,
HE3aBUCHMO OT aKTHBHOTO 000PYI0BaHHS, KOTOPOE MOKET MPUMEHSATHCS BIIOCIIEICTBHH.

IMoacucremur CKC

B crpykrype CKC cyiiecTByeT HECKOIBKO MOJACUCTEM, KaXaas U3 KOTOPbIX
BBINOJIHAET CBOM (PYHKIUH. 11 KaXK10M U3 MOACUCTEM CYLIECTBYIOT NpaBmila (PU3NIECKUX
KOHCTPYKIHUH, TOMOJOTUs, CIIOCOOBI (PM3UUECKUX COCMHEHUH TMHMHA. brarogaps stomy
obJieryaercs aAMUHUCTPUPOBAHHUE U OOCITYKHBAHUE CETHU, U MOSIBIIAETCS] BO3MOKHOCTh
HEOTrpaHUUYEHHO YBEJIMYUBATh KaK 00bEM CETH, TaK U YCIOXKHATh €€ CTPYKTYPY.

CrpyKkTypupoBaHHas KabeabHasi CHCTEMa COCTOUT U3 HECKOJIBKUX YPOBHEH. Y pOBHHU
OTJIMYAIOTCS 1O (PYHKIHSIM, PACTIOTIOKEHHIO U COCTaBY KOMIIOHEHTOB
(persiaMeHTUPOBAaHHBIX CTaHIaPTAMU Ha KaOEJIbHYIO Pa3BOJIKY B 3JaHUSIX

(amepukanckum EIA/TIA-568A, eBponeiickum EN-50173 u mexnynapoausim ISO/IEC
11801).

lMpumep CKC
- NOACHCTEMa paboyero mecra e
2 - ropU3OHTANLHAR NOACHCTEMA 7 .
3 - BepPTUKANLHAR NOACKCTEMA zj _;_ﬁgﬁ : E : g
4 - noacucTema obopyaoBaHns 1 E j‘ éﬂ
5 - MarucTpans KOMNAEGKSa 3AaHui ’
6 - agMuHKCTpaTMBHAR g

noacucrema

Crpykrypa CKC cornacHo MexayHapoagaomy ctanaapty ISO 11801

B camom o6mem ciiyqae CKC BrirogaeT B ce0st TpY MOJACUCTEMBI: BHEIITHUX
MarucTpayield, BHyTpeHHUX MarucTpajieid u TOPU30HTATBHYIO.
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[Toxcucrema BHEIIHUX MarucTpaieii COCTOUT U3
- BHEIITHUX MarucCTPaJIbHBIX KaOeJIe MEeXTy KPOCCOBOW BHEITHUX

MarucTpajled U KpOCCOBBIMU 3J1aHUH,

-KOMMYTAIIHOHHOTO 00OPY/IOBaHMS B ATHUX CIY>KEOHBIX IIOMEIIEHUAX, K KOTOPOMY
MOJIKJTFOYA0TCS BHEIITHIE KOMMYTAIIMOHHBIE KaOenw,

-KOMMYTAITHOHHBIX IIIHYPOB H/WJIHA IMEPEMBIYEK B KPOCCOBOM BHEITHUX MaruCTpaJICH.
C noMouibIo MOJACKUCTEMbI BHEIIIHUX MarucTpajieil CBSI3bIBAIOTCS B €IUHYIO CETh 37aHusl,
pacrnoiokeHHbIe psAIoM. B ciiyyae co3gaHust ceTu B peeniax OJJHOTO 3/1aHus
HEOOXOJMMOCTH B TOJICHCTEME BHEIIHUX Maructpaiei Het. [logcucrema BHENTHUX
MAarucTpajiei yaile BCEro MMeeT TOMOJIOTHIO "KOIbI0" WK "BOMHOE KOJIBIO".

Ilogcucrema BHYTPCHHHUX Marncha.ﬂei’I COCTOMUT U3

- BHYTPEHHUX MAarUCTPAIbHBIX KaOenel, TOJOKEHHBIX MEXKIY KPOCCOBOM
37aHUS U KPOCCOBBIMU ITAXKEH,

- KOMMYTallMOHHOE 00Opy/lOBaHHWE B JAHHBIX KPOCCOBBIX MOMEIICHUSX,
KOMMYTAIIMOHHBIC IITHYPHI U/WJIM IEPEMBIYKH B KPOCCOBOH 37aHUSI.

ITocpencTBOM MOACUCTEMBI BHYTPEHHUX MarucTpajel COeIUHSIOTCS OT/AE/IbHbIE
staxku 31anHus. Ecnu CKC co3naercs B npezenax 3taxa, To MOACUCTEMAa BHYTPEHHUX
MAarucTpajiel MOKET OTCYTCTBOBATb.

I'opuszoHTa/ibHASA, UM TPETUYHASA MOJACUCTEMA COCTOUT U3

- BHYTPEHHUX TOPH3OHTAJbHBIX Kalejaell MeXIy KpOCCOBOM »dTaxka W
MH(OPMALIMOHHBIMU PO3E€TKaMU pabOYnX MecCT,

- MH(POPMAIIMOHHBIX PO3ETOK,

- KOMMYTallUOHHOTO 00OpYyAOBaHHUA B KpPOCCOBOM 3Taxa, K KOTOpPOMY
IMOAKIFOYCHBI TOPU3OHTAJIBHBIC Ka6CJII/I,

- KOMMYTAIIMOHHBIX ITHYPOB H/WJIHM MEPEMBIYEK B KPOCCOBOM ATaXa.

I'opusoHTanbHasA MOACHCTEMA UMEET TOIOJIOTUIO TUIIA "3Be37a", B KOTOPOU Kaxaast
nH(POPMAIIMOHHAS PO3ETKA COSTMHEHA CBOMM Ka0elleM C ATaXXHBIM KOMMYTAllMOHHBIM
obopynoBanueMm. [1pu ucnonb30BaHUU B TOPU30HTAIEHOM TPAKTE METHOTO Kabems
HE00X0IMMO, YTOOBI BCE YEThIpe Mapbl ObUIN MOJKIIIOYEHB! K OHON HHPOPMAIIMOHHOM
po3eTke. MakcuManbHas AJMHA TOPU30HTAIBHOTO poOpoca MEeHOro Kabess
(3KpaHHpOBaHHAs WM HEIKPAHUPOBAHHAsS BUTAs Mapa) He JOJDKHA MpeBbiaTh 90 M.

JleneHnne Ha nepednciIeHHbIE TPU MOACUCTEMBI IPUHLIUIINAIBHO OJUHAKOBO U JUIS
o(UCHOH, U ISl TPOU3BOJICTBEHHOM ceTu. MHOorna ans yno0cTBa NpOeKTUPOBAHUS U
o0CITy>)KUBaHMsI TPUMEHsIeTCs 6oJiee MeJIKoe IpobieHre Ha MOACUCTEMY pabodero Mecra,
nojicucTeMy 000pYZOBaHUS U AIMUHUCTPATUBHYIO MOJCUCTEMY.

IMoxcucrema padoyero Mecra - 3T0 COEIUHEHUE MEXKAY MH(DOPMAIMOHHON
PO3ETKOM U KoMIbIoTepoM/ TerepoHoM/ mpuHTEpoM U T. A. K Heil oTHocsTCs
COEIMHUTEIIbHBIE IIHYPBI, aAANTEPHI, a TAKXKE YCTPOMCTBA Mepeiadn, TO3BOJISIIOIINE

MOAKIOYaTh TEPEUnCICHHbIE YCTpOHCTBAa K CEeTH 4epe3
MH(POPMAIIMOHHYIO PO3ETKY.

Ioacucrema obopynoBaHus COCTOUT u3 aKTUBHOTO  CETEBOTO
060py)1013aHH51 n KOMIIOHCHTOB, O6eCHe‘—II/IBaIOHII/IX IIOJAKJIFOUYCHUE

3TOro 00OPYAOBAaHMS K KOMMYTAI[MOHHBIM MAaHENSIM: COSJMHUTENbHBIX [IHYPOB, Pa3bEMOB U
3JIEMEHTOB MX (DPUKCAIHH.

AJIMHHHCTPATHBHAS MOJACHCTEMA COCTOUT U3 COCTUHHUTEIBHBIX TIPOBOJIOB U
IIHYPOB, C TOMOIIBIO0 KOTOPBIX MPOU3BOIUTCA (PU3NUECKOE COSTMHEHHE JIMHUH TTOACUCTEM,
MOJIKITFIOYEHHBIX K KOMMYTAI[HOHHBIM TTaHEIISIM.

Tunosbie padorsl no mouTaxky CKC BritoyaroT:
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YCTaHOBKY KaOEJIbHBIX KaHAIOB (B KOpoOax, J0TKax, roppoTpyde, Tpydax u T.I1.);
MpOOMBKY OTBEPCTUH B CTEHAX; MPOKIIAIKY KaOess B

Ka0eNbHBIX KaHATaX; YCTaHOBKY PO3ETOK U 3aJEJIKy KaOes

MOJIyJIM PO3ETKH; COOpPKY M YCTAaHOBKY MOHTa)KHOTO IIKada;

YCTAaHOBKY M HAaOMBKY NaTy-TIaHEJIeH U OpraHai3epos.

Bomnpocsl

1. Yro takoe CKC?

2. Oxapaktepusyite KabelnbHYIO0 CUCTEMY.

3. U3 kakux nozacuctem cocrout CKC?

4. [lepeuncnure OCHOBHBIE CTaHAAPTHI, pErilaMEHTUPYIOLINE KaOeIbHYIO
Pa3BOJIKY B 3JaHUSX.

5. Oxapakrepusyiite noacucrembl CKC corimacHo MeXIyHapOJIHOMY
craggapty ISO 11801.

6. Yro BKIIOYAIOT B ce0s1 TUTIOBBIE paboThl 10 MOHTaKy CKC?
Jexyusn 7-8

[1aHupOBaHUe CTPYKTYPhI CETH

1. Meronyka u HauaIbHBIE 3TAIIBI IPOEKTUPOBAHHUS CETH
2. VcXoaHbIE TaHHBIE

3. Bri6op pazMepa U CTPYKTYphI CETH

4. Bonpocsl

MeToauKAa U HAYAJIbHBIE 3TANbI NMPOCKTUPOBAHUSA CCTH

Jlro6oe mranupoBaHue, Kak U3BECTHO, MPECTABIIAET COOOM CUIILHO YIPOILIEHHOE
MOJIETIMPOBAHKE €I1I€ HE HACTYIUBIIEH AEHCTBUTENLHOCTU. IMEHHO TOATOMY
MIPEelyCMOTPETh BCE BOZMOXKHBIE (PaKTOPBI, YU€CTh BCE MOTPEOHOCTH, KOTOPHIE MOTYT
BO3HHUKHYTH B OyAyIIeM, MPAKTUICCKH HEBO3MOXKHO. OTHAKO 0OIIUE MOAXO/IBI K
MIPOEKTUPOBAHUIO JIOKATBHBIX KOMITBIOTEPHBIX CETEl BCETAKU MOTYT OBITh
chopMyTUpOBaHbI, HEKOTOPHIE MOJIE3HBIE MPUHIIUITHI TAKOTO MPOSKTUPOBAHUS
MpeJIaratoTCs U ¢ yCIeXOM UCIONb3YIOTCA. He CTOUT TOJIBKO BOCIIPUHUMATh UX KAK HEUTO
MIPUTOTHOE JIJIsl TFOOBIX MTPAKTUYECKUX CIYyYaeB U YUUTHIBAIOIIEE BCE BO3MOKHBIE CUTYAIUH.
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Nocne1opaTeILN0CTL ICHCTTHIT

1. Mexousbie AHHbIe

Bapuanmet awbopa

]_lt‘..]] H UCTTONBIOBAHWAA CeTH

T'[.]b' ﬁFEM BIE XAPAKICPHCIHKK CETH W €€
OTHENMLHEIX COCTABTHIDIINHX

Xl PAKIEPACTHEN CYLIECTHYHILLX
ROMIIBHCTEPOE

MpyTHe HMeIOLIHeCH YCTPOHCTEA H
IporpaMMHOe obecedeHHe (COCTaB H
XapaKTepHCTHKH )

Hyowra au cemo?

da

CTOII

*-(

2. ()CHOBHBIE CeTEBHE pelleHHd

BriCop pasmepa M CTPYKTYPBI CETH
BriGop obopynoBaHH

BrCop ceTeBHX MporpaM MHBIX
CPENCTR W CET2ROE

aIMHUHEHCTPH pOBaHHE

|

3. Bo1ivop ¢ v4eTOM ¢CTOMMOCTH

AHaIH3 OCHOBHBIX HAIIpaBlICHKIT
(DHHAHCOBLIX 3aTpar 0 IPHHATHE
pere HHEH

4. [IpoexkTHpoBaHHe KaDe ILHOH
CHCTeMEl

[Tpoxnanka kabenst, ycTaHOBKA
PazEeMORB H pO32TOK

{

A

CAGCOEB CEeLMEHMEPOSAHIT 1 00 duReHYS
CrEMEHI0E

e Kabean / seiBop KoMHwoRepos / enibop
ACIEHERRY YORIPOTCIRE

OC ¢ enidetenibii aia-cepeepom
odopanaosas OC

HPOEKMEPOSARNE CODUME CHATME
RpUZICIEREE CREWUTARCIROS s
KOMOUHUPOSTEH DI BapuaHm

CEMESWE QIapainfivie i Mo cpamM e
CpetUme ¢ . CREWUNLTH N HRCTPVMER T (eortug
HE KPUIMEPLIO «UeHd/ Kauecinens )
HBUOOPEMERIE HOSHX (LAL TRZPeid

€ VIECIE FOIEEN ) KOME BHINEDOS

5. Opranmzamnns cuI0Eoi
AMRKTPHIECKOI CeTH

{

cledosaute oouiiM pexodendaiuay (npy
APOEKMUPORGFNY CEOUMY CHLATMIE)
OPSTREFMNA CCPMLPRiposanHoil
CIMPVRVPUDORARHOE KaGe bHO T ceml —
CKC {npraaquienssMy cleyiaicmaiu)

o LTI R

6. ¥eTAHOBKA ceTeBbIX KAPT, AKTHBHBIX C€TEBRIX YCTPoiicTs, ceTepoii OC K

APYTHY COTERKIX TPOTNAMMHRIN CPeICTR

!

T. OnTHMHzATHA W MOHCK
HEHCHPABHOCTEH B PADUTANILER CelTh

Hactpoiika napamerpor OC

[MTpuBEpPKa ¥ HHOMCK HEUCIIDABHOUTEN B
kabe IEHOI cHcTeMe
AHAIMI CETEBBIX HPUTOKOJIOB
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Puc. 1. [IpumepHas nociaenoBaTeIbHOCTb ATAlOB U BapUaHThI BEIOOpA MpH
npoektupoBanuu JIC

Ha pucynke 1 npuBeneHa npuMepHas 0CI€10BaTEIbHOCTh 3TAIIOB U BAPUAHTHI
BBIOOpA MPH MPOESKTUPOBAHUU JIOKATbHOU ceTH. BooO1ie, mpobiema BbIOOpa 0AHOTO U3
MHOT'OYHCJIEHHBIX BAPUAHTOB IIpH NpoekTUpoBaHuu JIC sgBIsseTCs OCHOBHOM JUIsl JTaHHOTO
paznena. BeiOop 3aTpynHseT He0OXOAUMOCTh y4eTa MHOXKECTBA TpeOOBaHM, HHOT 1A
IIPOTUBOPEUYUBBIX (HarpuMep, 00eCreYeHNE BBICOKMX TEXHUYECKUX XapaKTEPUCTUK CETH
IIPH TIOCTYITHOW CTOMMOCTH), a TaK)K€ HACTOMYMBAsi, IOPOM arpecCUBHAs peKiiaMa
OTZAENbHBIX pemeHnil. [lociennee 4acTo OTHOCUTCS K HOBEHIIMM BapUaHTaM CETEBOIO
000pynOBaHUs U/WIIH IIPOrPaMMHOT0 00ecTieueHusl, OTHIO/Ib HE CAMBIM JIOCTYITHBIM I10 IICHE
U HE BCerJja UMEIOIMM 3HAYUTENIbHbIE IPEUMYIIECTBA [10 TEXHUYECKUM XapaKTEPUCTUKAM
nepes onpoOOBaHHBIMU BapHaHTAMHU.

He Bce sTamnbl nmpoekTupoBaHus, IepEeUnCIeHHbIC Ha pUCYHKe 1, OyayT nanee
paccmarpuBathes. Tak, opraHu3aius CHIOBOM JIEKTPUUECKOM CeTH, aKTyajbHa B
OTHOCHUTEJIBHO peAKuX ciydasx. Hanpumep, eciau ceTh pasmelaercss B HOBOM 3/1aHUU WK
MIPOU3BOJIUTCS KaTUTAIbHBIN PEMOHT, TO BOZHUKAET HEOOXOJUMOCTh OpTraHU3aI[Ml CUIIOBOU
AIEKTPUYECKOH ceTH 1o BceM mpaBuiam'". MHOTHE U3 3TUX MPABHII B OTEYECTBEHHBIX
YCIOBUSIX PEAU3YyIOTCA HEYacTO (UM BO3MOXKHOCTD UX pean3allii OrpaHu4eHa Mo
TEXHUYECKUM IIPUYMHAM).

He BaaBasich B M3NMHILIHUE TOAPOOHOCTH, CIEAYET YIOMIHYTh HEOOXOANUMOCTh
OpTaHU3aIMH MTOJTHOLEHHON CHUCTEMBI 3a3eMIICHUS 000PyI0BaHHS (UTO O3HAYAET
HCIOJIb30BaHUE HE JIBYX-, @ TPEXIIOIIOCHBIX PO3ETOK, IPHUUYEM OJIMH U3 TIOJIIOCOB JI0JKEH
OBITh MOJKITIOYEH K MIMHE (PU3UUECKOT0 3a3eMJICHUS) H 00eCTieueHHE Mep
anekTpobe3onacHocTu. J{pyroii sTam, KOTOPBIi Takxke He Oy/eT Aanee AeTaau3upoBaThCs,
9TO 3Tan 6 (YCTaHOBKA CETEBBIX KapT, aKTUBHBIX CETEBBIX YCTPOMCTB, ceTeBoil OC u 1pyrux
CETEBBIX MPOTPAMMHBIX CPECTB).

C o1HOM CTOPOHBI, YCUITUSMH Pa3padOTUUKOB KOMIIBIOTEPHOTO 000PYI0BAHUS U
MIPOrPaMMHBIX CPEJICTB, MPOIeAypa UX UHCTAUISIUN MAaKCUMAJIBHO YIIPOIIeHa (PeKUM
plugand-play, morraroBeie HHCTPYKIKUHU 10 UHCTALIAUK). C IpYroii ke, B 0C000 CIIOKHBIX
ciydasx (Hampumep, IpHu YCTaHOBKE, HACTPOIKE U MOCIeIyIolIel MoAIep>KKe CeTH Ha
OCHOBE BBIJIEJIEHHOT'O CEPBEpa) MOXKET MOTPeOOBAThCS TMOO MPUTIIALIEHHE CTOPOHHETO
CHeHaNNCTa, TM00 (4TO MpEeaNOoYTUTENIbHEE) padoTa ITATHOTO CUCTEMHOTO
aJIMMHHCTpATOpA.

HcxoaHble JaHHDbIE

BaxxHocTh 3TOTr0 3Tamna cBsi3aHa Kak ¢ HEOOXOAMMOCTBIO YIIOPSIOYUBAHUS
TpeboBaHu# k coznaBaemoii JIC u ee OTAETBbHBIM COCTABIISIFOITUM JJISI 00ECTICUSHUS
BO3MOYXHOCTH TMPUHATHUS B OyAYIIIeM B3BEIICHHBIX KOHKPETHBIX PEIIEHHH, TaK U C €€
o0ocHoBaHueM. [Ipu co3ganny HOBOM CeTH JJIsl KAKOTOHUOYAb MPEANPUATHS JKETaTeIbHO
YUUTBIBATh cieayromnie Gaktopsl: TpeOyembiil pasmep ceTH (B HACTOSIEe BpeMsl, B
OnuxkaiiieM OyaylieM U Mo MPOTHO3Y Ha MEPCIIEKTHUBY).

. CtpykTypa, Hepapxusi U OCHOBHBIE 4YacTH CeTU (MO TMOJpa3aeieHUusIM
MPEANPUATHS, a TAKXKE M0 KOMHATaM, dTakaM U 3JaHHSIM MPEATPUSATHUS ).

. OCHOBHBIE HANpaBlICHUS W WHTEHCUBHOCTh MH(POPMAIIMOHHBIX IOTOKOB B
ceTH (B HacTOsIIEe BpeMsl, B Omkaiiiem OyayiieM U B JaTbHEH TIEPCIICKTUBE).

. XapakTep nepefaBaeMoil Mo ceTH HH(opmanuu (JaHHbIEe, ouudpoBaHHAS
pedb, M300paKEeHUsI), KOTOPBIM HETMOCPEICTBEHHO CKa3bIBAETCS Ha TPeOyemMoil CKOPOCTH
nepefayn (10 HECKOJBKUX COTeH MOUT/C Al TENEeBU3MOHHBIX HM300pakKeHUIH BBICOKOM
YETKOCTH).

. TexHuyeckue XapakTEPUCTUKH OOOpYyIOBaHUS (KOMIIBIOTEPOB, aJamTepoB,
kabenel, penmuTepoB, KOHIIEHTPATOPOB, KOMMYTaTOPOB) M €r0 CTOMMOCTb.
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. B03MOXHOCTH TPOKITAJIKH KaOCIBHON CHUCTEMBI B IOMECIICHUSX H MEXKIY
HUMH, a TAaK’KE€ MEPhI 00ECIICYCHUS IIEJIOCTHOCTH Kales.

® O6CJ'Iy>KI/IBaHI/Ie CCTHU U KOHTPOJIb €€ 0€30TKa3HOCTH 1 0€30IMaCHOCTH.

. TpeboBanust kK MpOrpaMMHBIM CPEJCTBAM MO AOMYCTUMOMY pa3Mepy CeTH,

CKOPOCTH, THOKOCTH, pa3rpaHUUEHUIO TIPaB JOCTYIA, CTOMMOCTH, 110 BO3MOKHOCTSIM
KOHTpOJII 0OMeHa nHpOpMaIiei u T.1.

. Heo6xoauMocTh MOAKIIOYEHHUS K TI00AJBHBIM WM K JIPYTUM JIOKAJIBHBIM
CETSIM.

CeTb 110 CpaBHCHHIO C aBTOHOMHBIMH KOMIIBIOTCpAMHU IMOPOKIAACT MHOXKCCTBO
JOTIOJTHUTEIIBHBIX TIPOOJIEM: OT IPOCTEHUIIIMX MEXaHUIECKHUX (KOMIIBIOTEPHI, MTOAKIIOUCHHBIC
K CETH, TPY/IHEE MEPEeMEIIaTh C MECTa Ha MECTO) JI0 CJIOXKHBIX HH(POPMAIIMOHHBIX
(HEOOXOJMMOCTh KOHTPOJIUPOBATH COBMECTHO UCIIOJIb3YEMbIE PECYPCHI, TPEIOTBPAIATh
3apakeHHe ceTH BUpycamu). K TomMy ke 10JIb30BaTel M CETH y)KE HE TaK HE3aBHCHUMBI, KaK
IMOJIb30BATCIN ABTOHOMHBIX KOMIIBIOTCPOB, UM HAJJ0 IIPUACPIKUBATHCS OMPCIACICHHBIX
MIPABUJI, TOTYMHATHCS YCTAHOBJIICHHBIM TPEOOBAHHSIM, KOTOPBIM UX HEOOXOAUMO HAyYHTh.

HakoHner, ceTb OCTpO CTaBUT BOIPOC O O€30MaCHOCTH WH(OPMAIIUH, 3aIUTHI OT
HECAaHKIIMOHHUPOBAHHOTO JIOCTYIIA, BE/Ib C JIIDOOT0 KOMIIBIOTEPA CETH MOKHO CUMTATh
JaHHBIC C O6HH/IX CE€TEBbLIX NUCKOB. 3aHII/ITI/ITI) OAVH KOMITIBIOTCP WM OAaKE HCCKOJIBKO
OJTMHOYHBIX TOPA3]I0 MPOIIE, YEM LIEIYIO CeTh. [l03TOMY NpUCTYNaTh K YCTAHOBKE CETH
1enecoo0pa3Ho TOJIBKO TOTa, Koraa 0e3 ceTu paboTa CTaHOBUTCS HEBO3MOXKHOM,
HETPOM3BOIUTEIBLHOM, KOTJIa OTCYTCTBHE MEKKOMIBIOTEPHOW CBSI3U CIICPIKUBACT PA3BUTHE
nena.

B Hauane npoekTHpoBaHUs CETH HEOOXOIMMO IPOBECTU MOJIHYIO "MHBEHTApU3ALHIO"
MMEIOIINXCS KOMIIBIOTEPOB U MX MPOTPAMMHOTO 00ECTICYeHHUS, a TaKxKe Mepu(epritHbIX
YCTPOMICTB (IPUHTEPOB, CKAHEPOB U T.JI.). DTO NO3BOJIMUT IIPU OPTaHU3ALMU CETU UCKITIOUUTh
HEHY)KHOE TyOnupoBaHue (000pyI0BaHHE U IPOrPAMMHOE 00ECIICUCHHE TEIEPh MOTYT OBIThH
pa3zensieMbIMH pecypcaMu), a TaK)Ke IOCTaBUTh 33/1a4l MOJIEPHU3ALIMY (anrpeiiia) Kak
anmnapaTHbIX, TaK U IPOTPAMMHBIX CPEJICTB.

JJ1s1 KOPPEKTHOTO ONpeAeTIeHNs XapaKTepPUCTUK KOMIIBIOTEPOB 11E€7I€CO00pa3HO
MCIIOJIb30BaTh CHEIHabHbIE TUArHOCTUUECKHUE IPOrPaMMBbl UJIH BCTPOEHHbIE POTPaMMBbl
OC. Cnenyet BbIOMpaTh TaKUE BApHAHTHI IPOrpaMM, KOTOpble 00ECIeYNBAIOT MOJIyUYeHHE
MpaBWIbHBIX JaHHBIX ("'cTapple" MMarHOCTUYECKHE MPOrpaMMbl MOTYT HEBEPHO yKa3aTh THI
IIpoLeccopa 1 BEPCUI0
0OC), a Takke coxpaHeHHe JaHHBIX B (paityie (3T0O 0COOCHHO IIEHHO MpU OOJIBIIIOM YHCIIe
KOMIIBIOTEPOB). KpoMe Toro, cienyer yaeauTh BHUMaHUE HaJIU4NIO BCTPOCHHOM CETEBON
KapThl WM CETEBOTO KOHTPOJIIEpa HAa CUCTEMHOM IJIaTe, a TaKXKe TUITY M0/1eP>KUBAEMbIX
UMH CETEeBBIX CTAaHIAPTOB (KaK MpaBuiio, nojepkuBaercs cetb Ethernet Ha BUTOI nape, HO
MPUHLIMIIUATIBHO 3HATh ee pasHoBUIHOCTH — 10/100/1000 M6ut/c).

He Bce xapakTepUCTUKH KOMIIbIOTEPOB, KOTOPbIE BaXKHBI IIPH UX 00BEANHEHUU B
CEeTb, MOTYT OBITh OIIPEIEJIEHBI ONTMCAaHHBIMU BbIIlIEe criocobamu. 13 conpoBoauTenbHOR
JOKYMEHTAIMH K KOMIIBIOTEPY WJIM TIOCIIE BCKPBITHS CUCTEMHOTO OJIOKa MOXHO M HY>KHO
OTIPEAEIUTh YHUCIIO U TUII CBOOOIHBIX CJIOTOB (pPa3beMOB) paCIIUPEHUS, a TAKKE
MaKCUMAaJIbHYIO0 MOLTHOCTh 0JI0Ka MUTaHUs. DTO HEOOXOAMMO JUIS OLIEHKHU BO3MOXHOCTH
YCTQHOBKH B KOMIIBIOTEp HOBBIX IIJIAT.

Bri0op pa3zmepa U CTPYKTYPBI CeTH.

[Tox pazmMepoMm ceTH B JTaHHOM cilydae MOHUMAETCsl KaK KOJIMYECTBO OObEAMHAEMBIX
B CETh KOMITBIOTEPOB, TaK M PACCTOSHUS MEXAY HUMHU. Hano yeTko mpencraBisaTs ceode,
CKOJIKO KOMIIBIOTEPOB (MUHUMAJIbHO U MAaKCUMAIIbHO) HY)KJIA€TCs B TIOJKITIOUEHUH K CETH.
[Tpu 5TOM HEOOXOMMO OCTABIISATH BOSMOKHOCTD IS TATbHEHIIIETO POCTa KOJIMIECTBA
KOMIIBIOTEPOB B CETH, XOTs OBl IpouieHToB Ha 20-50.
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Kcratu, coBceM He 00513aTENIbHO pa3 U HABCETAa BKIIIOYATh B CETh BCE KOMIBIOTEPHI
npennpusaTs. HOria uMeeT cMbICT OCTaBUTh HEKOTOPbIE U3 HUX aBTOHOMHBIMH,
HanpumMmep, U3 coo0paxxeHni 6e30macHOCTH HHPOPMAUU HAa UX AucKax. KoixmuecTBo
MOJIKJIFOYEHHBIX K CETH KOMIIBIOTEPOB CUJIBHO BIIMSAET KaK Ha IPOU3BOIUTEILHOCTh, TaK U Ha
CII0)KHOCTB €€ 00cykuBaHusa. OHO TakKe ONpEAEsieT CTOMMOCTb TPeOyeMbIX
IIPOrPaMMHBIX CPEACTB, I0ATOMY IIPOCUYETHI MOT'YT UMETh JIOBOJIBHO CEPbE3HbIE
HOCJIEACTBUSL.

Tpebyemast JyinHa TUHUM CBSA3U CETH TaK)Ke UTPAeT HE MAILyIO pOJib B
MIPOEKTUPOBAHUU ceTu. Hampumep, eciii pacCTOSIHUS OU4eHb OOJIbIINE, MOXKET MTOHAI00UTHCS
UCIOJIb30BaHuE Jopororo obopynosanus. K Tomy ke ¢ yBelIM4eHHEM pacCTOSTHUSI PE3KO
BO3pACTaeT 3HAYMMOCTD 3AIUTHI JMHUN CBSI3U OT BHEIIHHUX 3JIEKTPOMArHUTHBIX momex. Ot
paccTOsIHUA 3aBUCUT U CKOPOCTH Mepenauu nHpopmanuu 1o cetu (Bbioop mexay Ethernet u
Fast Ethernet). LlenecooOpa3Ho nmpu BEIOOpE paccTOSIHUN 3aKiIaibIBaTh HEOOIBIIION 3amac
(xots 661 mporeHTOB 10) 1151 yyeTa HenpeBUIEHHbBIX 00cTosATENbCTB. [Ipeononers
OTpaHUYEHUS 110 JUTMHE HHOTIa MO>KHO ITyTE€M BBIOOpa CTPYKTYPHI CETH, pa30MEHHUs ee Ha
OT/IeJIbHBIE YACTH.

[Tox cTpyKTYypOii CeTH MOHUMAETCS CIIOCO0 pa3IeNIeHHs CETH Ha YacTH (CETMEHTHI), a
TaKXe Croco0 COeMHEHUS 3TUX CErMEHTOB MEXy co00i. CeTh NpeanpusTHs MOXKET
BKJTIIOYATh B ce0s1 pabovne TPyYIIbl KOMIIBIOTEPOB, CETH MOAPAa3IesICHHA, OITOPHBIE CETH,
CpeZACTBa CBSI3U C JPYTUMU ceTsAMU. 11 00beJUHEHNS YacTe CeTU MOTYT UCII0JIb30BaThCs
penuTepPhl, pEUTEPHBIE KOHIIEHTPATOPHI, KOMMYTAaTOPBI, MOCTHI X MapIIPyTHU3aTOPHI.
[Ipuuem B psizie ciryyaeB CTOMMOCTb 3TOI'0 OOBEJMHUTEIBHOTO0 000pYI0BaHUS MOXKET JaKe
MPEBBICUTH CTOUMOCTH KOMITBIOTEPOB, CETEBBIX AANTEPOB U KaOelsl, I03TOMY BBIOOD
CTPYKTYPbI CETH UCKIIIOUUTEIBHO BayKEH.

B nneane ctpykTypa ceTH JOIKHA COOTBETCTBOBAThH CTPYKTYPE 3/1aHHS WIN
KOMILIEKCa 3aHui npeanpustus. Paboune Mecta rpymnibl COTPYAHUKOB, 3aHUMAIOIIUXCS
OJIHOM 3aaueil (Hanpumep, OyXrajiTepusi, OTAe] POoiaXx, UHKEHEPHas IPYIINa), J0JKHBI
pa3MelaTbcs B OJTHON WK PAJIOM PAaCHOI0KEHHBIX KOMHaTaX. Torjaa MoKHO KOMIIBbIOTEPHI
3THX COTPYIHUKOB OOBEAMHUTH B OJMH CETMEHT, B €IMHYIO PA0OUYIO TPYIITY U yCTAaHOBUTH
BOJIM3M UX KOMHAT CepBep, C KOTOPBIM OHU OyIyT paboTaTh, a TAK)KE KOHLIEHTPATOP UIIH
KOMMYTATOp, CBS3bIBAIOIINI BCE X MAIIWHBL. TOYHO Tak ke pabodre MecTa COTPYAHUKOB
MOJIpa3/IeIeH s, 3aHUMAIOIINXCSl KOMIUIEKCOM OJIM3KHX 3ajiay, Jy4Ille pachoiIokKHUTh Ha
OJTHOM JTa)Ke 3JIaHHsI, YTO CYIIECTBEHHO YIPOCTUT X OOBEAMHEHUE B CETMEHT U
JanpHeiiee ero aiMUHUCTpUpoBaHue. Ha 3Tom ke sTake yJ00HO pacioiIokKHUTh

KOMMYTAaTOpbl, MAPIIPYTU3ATOPBI U CEPBEPHI, C KOTOPHIMU pabOTAET NaHHOE MOAPA3/IEICHUE.

Kak u B 1pyrux ciydasx, npu BbIOOpe CTPYKTYpPbI pa3yMHO OCTaBJISITh BO3MOKHOCTH
JUI JasbHEWIero pa3Butus cetu. Hanpumep, aydiie npuodperaTb KOMMYTaTOPbI WIH
MapUIpyTU3aTOPhI C KOJMYECTBOM MOPTOB, HECKOJIBKO OOJIBIINM, YeM TpeOyeTcs B
HacTosINi MOMEHT (X0Tst Ob1 Ha 10—20 mpoI1eHTORB). DTO MO3BOJIUT MTPH HEOOXOIUMOCTH
JIETKO BKJIFOUUTH B CE€Th OJIMH MJIM HECKOJIBKO CETMEHTOB. Benb ntoboe npeanpusitue Bceraa
CTPEMUTCS K POCTY (IIOPOM COBEPILIEHHO HAIIPACHO), U ATOT POCT HE JOJIKEH KayKJbli pa3
MPUBOANUTH K HEOOXOUMOCTH MPOEKTUPOBATH CETh MPEIIPUATHS 3aHOBO.
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Puc. 2. Ctpykrypa cetu npennpusrtus (C — cepBepsl pabouux rpymnn, PK —
penuTepHble KOHIEHTpaTopbl, KoM — KOMMyTaTOpHI)

[lyctb HeOOMBIIOE TPEAIPUITHE 3aHUMAET TPU ITAXKA, HA KAKIOM I10 MITh KOMHAT, U
BKJIFOYAET B ce0s1 TPH M0/Ipa3ieieHus, 10 TP IpynInbl. B aToM cityuae MOXKHO IOCTPOUTH
CeThb TAaKUM 00pa3oM:

. Paboune rpynnsl 3aHMMarOT MO0 1—3 KOMHAThI, UX KOMIBIOTEPbl 00bEIUHEHBI
MEXIy €000l penuTepHbIMU KOHILEHTpaTopamMu. KOHIIEHTpaTop MOKET HCIOJIb30BaThCs
OJIMH Ha KOMHATy, OJIUH Ha IPyIIy WK OJUH Ha Bech TaxK. KoHLEHTpaTop LenecoodpazHo
pacIOJIOKUTh B IOMEILIEHHHM, B KOTOpPO€ HMEET JOCTYIl MHHUMAIbHOE KOJIMYECTBO
COTPY/IHHMKOB.

. [Tonpasnenenus 3aHUMAlOT OTJENBHBIN 3Tax. Bee Tpu cetn paboumx rpynn
KaX/I0TO MOJIpa3/ieleHus] OOBeAUHSAIOTCS KOMMYTAaTOpPOM, a JUI CBSI3U C CETAMHU JPYTux
MOJIpa3JelIeHni HCIoyib3yeTcss Mapupyrtuszarop. Kommyrarop Bmecte ¢ OZHUM U3
KOHILIEHTPATOPOB JIy4IlE€ [IOMECTUTh B OTAEJIBHON KOMHATE.

. OOmast ceTh MPennpusATHs BKIIOYAeT TPU CETMEHTa CeTel Moapas3ieleHH,
O00BEIMHEHHBIX MapHIPYTU3aTOPOM. DTOT K€ MapIIPyTHU3aTOP MOKET MCIOJIB30BAThCS IS
HOJIKIFOUYEHMS K TJII00aJIbHON CETH.

. CepBepbl paboumx TPYII pacmojiaraloTcs B KOMHATaX pabodux TPy,
CepBepbI NOAPA3AEIECHUN — HA ATAXKAX MOPa3ICIICHHI.

B paccmoTtpenHoit cuTyarum 001acTi KOJUTM3UN (30HBI KOH(IIUKTA) CeTH OyAyT
BKJTIOYATh B Ce0sl CETMEHTBHI, PACIIONIOKEHHBIE B KOMHATAX KaKJOW paboveld TPYIIbI, TUTIOC
CETMEHT, CBS3bIBAIOIINI KOHIIEHTPATOp paboyeil rpyIibl ¢ KOMMYTATOPOM MOIPAa3/IeIeHusl.
Bcero Takux obnacreit kommsuit OyaeT neBsaTh. MiMeHHO 11 HUX HE0OX0IUMO TTPOBOIUTH
pacueTsl paboTOCIIOCOOHOCTH CETH B COOTBETCTBUU C MPEIbIYIIEH TEMOH.

[ITupokoBemarensHbIe 00JaCTH OYAYT BKIIOYATh B C€0S BCE CETMEHTHI CETH KaKIOTO
MOJIpa3/IeIeHus TUTIOC CETMEHT, CBS3BIBAIOLINI KOMMYTATOP MOAPa3/ICICHUs C
MapUIpyTU3aTOPOM IpeANpusATHs. TakuX MHUPOKOBEIATEIbHBIX 00IacTeit OyneT Bcero Tpu.

Ecnu npennonaraemasi HHTEHCUBHOCTh OOMEHa IO MPOEKTUPYEMO CeTH He
JOCTaTOYHO BEJIMKA, KOMIIBIOTEPOB HE CIUIIKOM MHOTO, U pa3MephI 3/1aHuUs TI03BOJISIOT, TO



BIIOJTHE BO3MOYXHO OOOUTHCH O€3 MapIIpyTH3aTOPOB, TOBOJILHO CIOKHBIX H CPABHUTEIIBHO
JIOPOTUX YCTPOUCTB.

Torna cetu moapasaeneHuii OyayT cBsi3aHbl KOHLIEHTPATOPaMH, a MEXly co00i OHM
OyIyT COeUHATHCS KOMMYTaTOpaMH.
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Puc. 3. Ctpykrypa cetu npennpusrtus (C — cepBepsl pabouux rpymm, PK —
penutepHblie KoHLeHTpaTopbl, PKII — koHLIeHTpaTophl oapasieneHuii)

OO6nacTi KOJITM3UH B JAaHHOM cllydae OyAyT BKIIOUaTh B ce0s BCe CETMEHTHI CETU
Ka)KJI0T0 [O/Ipa3IeIeHUs IUTFOC CETMEHT, COEIMHAIOINN KOHIIEHTPATOP HOApa3AeICHUS U
KOMMYyTaTop npeanpusTtus. Takux obnacteil kommu3uil Becero Tpu. /i HUX HaJl0 TPOBOIUTH
pacueTr paboTOCIIOCOOHOCTH CeTU. B e AMHCTBEHHYIO MIMPOKOBEIATENbHYIO 00J1aCTh BOMIET
BCS CETh IPEAIPUATHS.

B cutyanuu, korna KOMIObOTEPOB Ha MpeanpUsaTUnd HeMHoro (10 50), UMeeT CMbICI
OTKa3aThCsl HE TOJIBKO OT MapIIpyTU3aTOPOB, HO U OT KOMMYTaTOPOB, OCTaBUB TOJIKO
penHUTEPHBIE KOHLIEHTPATOPKI. bosiee TOro, mpu Takoil Majoi CETH U HU3KOW HHTEHCUBHOCTHU
oOMeHa BIIOJTHE MOKET OKa3aThes noaxojsmei cetb Ethernet Ha TOHKOM KoakCHaJIbHOM
kaOene (cermeHTsl 10BASE?2) 6e3 koHIIEHTpaTOPOB WK ¢ 1—2 IpoCTeNIINMU penuTEepaMH.
IIpaBna, B mocineaHeM ciaydae NpUAETCS KOMIIBIOTEPBI KayKIOr0 CErMEHTa Pa3MECTUTh Ha
OJIHOM JTaXke M33a OrpaHrueHU Ha JuIuHY kabens cermenta 10BASE2. Cnenyer
YUUTBIBATh, YTO BO BHOBb CO3/1aBa€MbIX CETSIX MCMOJIb30BAHUE KOAKCUAIBHOTO Kalelis He
PEKOMEHIyeTCsl.

KoneuHo, Takas nauuinyeckas KapTHHa, Kak pacCMOTpPEHHas BbIllle, HabIoqaeTcs
naneko He Bcerga. B peanbHocTH Bee ObIBaeT ropasao cioxHee. Hampumep, ctpyktypa
MOJIpa3/ielIeHnii MOXKeT BOOOIIIe HE COOTBETCTBOBATH CTPYKTYpPE KOMHAT U ITaXKeEHl.
[IpennpusiTie MOXET 3aHUMATh JBA PA3HECEHHBIX APYT OT APYra MOMEIIEHUs B OJTHOM
3/TaHUM WK JAaXKe TpPU—UEThIpe yIaleHHbIX 3/1aHus. Torna MoxeT MOHag00UThCs
MIPUMEHEHHE ONTOBOJIOKOHHBIX CETMEHTOB (B TOM YHCIIE U MOJHOIYIIJIEKCHBIX, KOTOPbIE
o0ecreynBa0T MaKCUMAIIbHYIO JUIMHY Ka0ens). A CTpyKTypa CeTH Ipu 3TOM 0OBIYHO
Ype3BBhIYAIHO CII0XKHA, C MHOYKECTBOM 00J1aCTel KOJUTM3UI U IIMPOKOBEIIATEIbHBIX
oOnacTei.

Bormpocsl
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1. Y10 TaKoe IIaHupoBaHue?

2. [lepeuncinre NpPUMEpPHYHO  MOCIEAOBATENBHOCTh  JTAllOB  IPU
npoexktupoBanuu JIC.

3. Kakue ¢akTopbl HY)KHO yYUTHIBaTh MPU CO3JAHUM HOBOW CETH IS
KaKOT0-HUOYIb IPEPUITHS?

4. CKOJIbKO MPOIIEHTOB HEOOXOMMO OCTABIISATH AJIS PACIIUPEHUS CETH?

S. Yemy n0KHA COOTBETCTBOBATh CTPYKTYpa ceTU?

6. Uto nmoHuMaeTcs 1noj CTpyKTypou cetu?
Jlexuus 9-10

IIpoekTHpOBaHME JIOKAJIBbHON CeTH

1. Bei6op ¢ yueToM cTOUMOCTH

2. TIpoekTUpoBaHKe KaOeIbHOM CHCTEMBI
3. Bompocsl

Bb10op ¢ yueTrom cToumMocTH

[Tpu popmynrpoBaHUU KPUTEPUEB BHIOOPA CETEBBIX allapaTHBIX U MPOTPAMMHBIX
CPEJICTB B KAYECTBE OJIHOTO U3 TJIABHBIX KPUTEPUEB HA3bIBATACh X CTOUMOCTH. OUEBUIHO,
YTO IPOCTON KOHCTATAIlMU BaKHOCTU y4yeTa YPOBHS LIeH HeJocTaTouHo. TeMm He MeHee,
aHAJIN3 TEKYIIETO YPOBHS a0COIOTHBIX IIEH Ha CETEBYIO alllapaTypy U IporpaMMHOE
o0ecrniedeHure, MyCcTh Ja)Ke Ha OCHOBE MPEICTaBUTEIHLHOT0 0030pa, UMEET caMm 1o cebe
MaJyIo IIEHHOCTh U OY€HBb OBICTPO YCTapeBaeT.

YpoBeHb a0COIOTHBIX IICH 3aBHCHT OT MHOXKECTBA ()aKTOPOB, MPUUYEM HE BCeraa
OTPEIEISAIONINM CPEAN HUX SBJISIETCSI COBOKYITHOCTh XapaKTEPUCTHK arnapaTypsl win [10
(mamee mJ1g KpaTKOCTH Ha3bIBaeMas KauecTBOM). Ha Hero BIMSIIOT TaK)Ke TaKKE PHIHOYHBIE
(hakToOpbI, KaKk KOHBIOHKTYpa (TEKYIIHI CIIPOC), YPOBEHb HAIlCHKH, YCTAaHABIMBACMBIN
JUIIepamMy WU MPO/IaBIIaMU, IIEHOBAsI MMOJIMTUKA CAMOTO MPOU3BOAUTENS, YPOBEHb
HallMOHATBHOW BAIIOTHI 110 OTHOIIIEHHUIO K €BPO U JUHAMHUKA €T0 N3MECHEHHSI.

B 3Tux ycnoBusix BMecTo aOCONIOTHBIX MTPaBUIIbHEE ONIEPUPOBATH OTHOCUTEIbHBIMU
[IEHaMH B KOOpJMHaTaX "1eHa-kauecTBo" NIl OTHOPOIHOM (MMEIOIel 0OIMHAKOBOE WITH
CXOAHOE Ha3HAYeHHE) MPOAYKIUU. OTHOCUTEIbHBIE IIEHBI MEHBIIIE TTOIBEPIKEHBI
W3MEHEHUsM, a 0a30BbIH, MPUHUMAEMbIN 3a €IMHUILY OTCUETa YPOBEHbB, BCET/Ia MOXKET ObITh
CKOPPEKTUPOBaH Ha OCHOBAaHUHU aHAJIM3a CBEXKUX JaHHBIX U3 ceTu VIHTepHeT uim npaiic-
JIUCTOB OTJIETBHBIX (PUPMITPOIABIIOB.

[Tpexxae Bcero cneayeT OnpeaeaTuTh BO3MOXKHBIE HAMIpaBlieHUsl (PMHAHCOBBIX 3aTpaT
(K mJaHHOMY ATaIy MPOEKTHUPOBAHUS HEOOXOIMMBIE MPEIMTOCHUTKH JIJIsl PEIICHUs] TON 3a/1auu
y’K€ UMEIOTCS):

° Z[OHOJ'IHI/ITGJ'IBHBIC KOMIIBIOTCPBI U anrpefm CYHICCTBYIOIUX

KoMIIbtoTepoB. HeoOs3aTenpHOE HallpaBiieHUe 3aTpat: MPH IOCTATOYHOM KOJIMYECTBE U
KayecTBe CYIIECTBYIOIMX KOMIIBIOTEPOB UX anrpei He TpedyeTcs (win Tpedyercs B
MUHUMAaJIbHOM 00bEMe — HAllpUMED, JUIsl YCTAHOBKH 00Jiee COBPEMEHHBIX CETEBBIX KapT); B
OJTHOPAHT'OBOH CETH HE HYKEH (XOT U JKeJaTeNeH) TakKe ClelMalbHbIN (aiia-cepsep.

. CereBble ammapaTHble cpeacTBa (kabenw W BCE, YTO HEOOXOAMMO JUIS
OopraHu3anuu KabeIbHOW CUCTEMBI, CETEeBbIE MPUHTEPHI, AKTUBHBIC CETEBBIC YCTPOWCTBA —
MTOBTOPHUTEIN, KOHIICHTPATOPHI, MAPIIPYTH3ATOPHI U T.1I.).

. CereBble TpOrpaMMHBIE CpelncTBa, Tpexnae Bcero, cereBas OC Ha
HE00X0IMMOE YUCIIO pabOYMX CTAHIIUH (C 3a1acoMm).
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. Omuata paGoOTh! NPUTTIALICHHBIX CIIEIUATUCTOB IIPH OPraHU3aK KaOeIbHON
CUCTEMBI, YCTAaHOBKE WU HacTpoiike cereBo OC, mnpu MpPOBENEHUU NEPUOANYECKON
npoQWIaKTUKA W CPOYHOro peMoHTa. HeoOs3aTenpHOEe HampaBiIeHHWE 3aTpatr: Juld
HEOOJIBIINX CeTeld CO MHOTMMH M3 3TUX PabOT MOXKET U JOJDKEH CIPABISATHCS INTATHBIH
CETEeBOM aJIMUHHMCTPATOp (BO3MOXHO, C TIOMOLIBIO JPYTUX COTPYIHUKOB JaHHOTO
MIPENIIPUATHS).

Heckonabko et Ha3az, korga BMecte ¢ nosisiienneM OC tuma Windows 95 mosiBuiacek
TaK»e BO3MOKHOCTb OPTaHU30BBIBATh IPOCThIE OJJHOPAHIOBBIE CETH, JOBOJIBHO
MIOTYJISIPHBIM 32 PYOEKOM CPEJICTBOM YIPOILEHHS MPOSKTUPOBAHUS (HO HE SKOHOMUHU
JEHEXKHBIX CPeJCTB!) OBIJIO UCIONIB30BaHUE TAK HA3bIBAEMBIX CTAPTOBBIX HAOOPOB(starter
kit). TumoBo#i crapToBbIii HAOOP BKJIIOUYAN 2 CeTeBBIE KapThl, 2 Komuu ceteBoit OC u
KOaKCHaJIbHBIN Kabesb UIMHON (yTOB (0K0JI0 7,6 M) C yCTAaHOBJICHHBIMH HA HEM Pa3beMaMU
U1 OOBETUHEHHUS B CETh JIBYX KOMITBIOTEPOB. 32 BO3MOXHOCTH BKJIFOUEHHS B CETh KaX10TO
JIONOJTHUTEIBHOTIO KOMITBIOTEPA HYKHO OBLJIO IUIATUTh LIEHY, PAaBHYIO [TOJIOBUHE 1ICHbI
CTapTOBOTr0 Habopa.

Bckope nocne nepexoaa Ha ceTH Ha OCHOBE BUTOW Iaphbl, IPOU301LIA
TpaHchopmanms mogodHoro Habopa. OH cTaj BKIIOYATh KOHIIEHTPATOP (BO3MOXKEH BBIOOD
KOHIIEHTPATOpa Ha Pa3HOE YHMCIIO BBIXOJI0B), HEOOXOMMOE UUCIIO CETEBBIX KApPT U CETEBBIX
Kaberneil (BUTHIX MMap) HYKHOU JIIHHBI (BEIOOp M3 HECKOJIIBKUX BApUAHTOB CTAHAAPTHBIX
JUIMH) C TIPeAYyCTaHOBJIEHHBIMU Ha HUX pazbeMaMu Thna RJ45, a Takyke MHCTPYKIHIO 110
uHctasauuu cereBoit OC u opranuzanuu ceteBoil neyatu. [1o1006HbIE MOAX0ABI HA OCHOBE
HabopoB TUIIa "ceTh B 0JHON KOpOOKe" MpeHa3HauYeHbl, B OCHOBHOM, Il HEHMCKYIIEHHBIX
II0JIb30BAaTEIEH.

B Hacrosiiiee BpemMsi OHM Majio MOMYJISIPHBL, TaK KaK YCTAHOBKA HOBBIX CeTeH cTaia
MacCOBBIM SIBJIEHUEM U ITPOUCXOJUT YACTO HA OCHOBE MEPEAAUu OIbITa MPEAbLAYIIEH
YCTQHOBKH, J1a U YUCJIO MOJIHOCTBIO HEMCKYIIEHHBIX 110JIb30BaTele CTAaHOBUTCS BCE
MeHbie. CiieyeT NOMHUTh, 4YTO KPOME 5KECTKOCTH JIF0OOT0 TOTOBOrO Habopa CETEBBIX
CPEeACTB, B KOTOPOM HEBO3MOXHO YUeCTh crielu(UKY JaHHOM POEKTUPYEMOI CETH, €ro
HEZ0CTAaTKOM SIBJISIETCA U SIBHO 3aBbIILIEHHAS IIeHa — IIPU TOM K€ WJIU JIy4IleM KaueCcTBe
obopynoBanus 1 OC ux npeanodYTuTenbHee NpuoodpeTaTh Mo OTACIBHOCTH.

CrnenyeT OTMETHTb, YTO IOTOHHAs 1I€HA Ka0elis 3aBUCUT OT €ro TUIA U
XapaKTepUCTHK (Kabesb /17151 BHYTPEHHEW MM BHEIIHEH MPOBOKH, KaTErOpHUs BUTOM Mapbl
unu TN ontudeckoro BojokHa BOJIC, yncno BUTHIX Tap WM BOJIOKOH B OJTHOM 000JI0UKe,
HaJIMYKME U Pa3HOBUIHOCTh KPAHOB B BUTOM Mape). IHCTpyMEHTBI, UCTIONIb3YyeMbIe JUIS
paboTHI ¢ KabeneM, 3HAYUTEIBHO JOPOXKE, €CITU ATO ONTOBOJIOKHO.

AKTHBHOE ceTeBoe 000py10BaHHe, BKIIIOYAsi CETEBbIE AN Tepbl, IOBTOPUTEIH,
KOHIICHTPATOPbI, MapIIPyTU3aTOPHI U T.1I., JIs ceTel cemericTBa Ethernet mpu nmpounx
PaBHBIX YCIOBUAX (IIPEXk/IE BCETo, IPU TOM K€ THIIE Kabess U CKOPOCTHU Iepeiaun)
JIOCTYIIHEE IO 1IeHEe, 4YeM 000pyA0BaHuE AJIsl CETEH IPYyroro Tuna. ITo OJIHO U3 OOBSICHEHUN
nomnynsipHocTH cetelt cemelictBa Ethernet Ha nmpakTuke y Hac B cTpaHe U 3a pyOexxoMm.
@DaKTHYECKH CETU JAHHOT'O THIIA JIETJIM B OCHOBY CTaHAapTa CTPYKTYPUPOBAHHBIX
KaOENbHBIX CUCTEM.

Ha oredyecTBeHHOM pbIHKE CETEBOI0 000PYAOBAaHUS MTPE00IaJal0OT CPEACTBA IS
noctpoenus ceteil Ethernet u 6ecripoBoiHBIX ceTel, HO MOCIeHNE TPEOYIOT 3HAUYNTEIbHBIX
(UHAHCOBBIX 3aTpar.

IIpoexkTUpOBaHue KadeJIbLHOH CUCTEMBI

Cuutaercs, 4TO K JaHHOMY dTaly MPOEKTUPOBAHUS TUIT Kabens onpeeneH. bonee
TOTO, Ipeanoaaraercs, uro tum JokansHoi cetu (Ethernet, Fast Ethernet, FDDI nnm np.)
TakKe BeIOpaH. Jlanee paccMaTpUBarOTCS pEKOMEHIAINY IO OpTraHU3aIuu KabeIbHOMI
CUCTEMBI JIJIsl CETeH Ha OCHOBE MPOBOJAHBIX COCTMHEHHM (BUTHIX TIAp U ONTOBOJIOKHA). [Ipn
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3TOM YYMTHIBAETCS MpeodIiajaHne B HACTOALIEEe BpeMs Ha MPAKTHKE CETeH JaHHOTO THIIA U
UX 3aMETHOE OTJINYME OT CeTell Ha OCHOBE OECIPOBOAHBIX COEMHEHUI ¢ TOUKHU 3PEHUS
0co0eHHOCTeH OpraHn3anuy KaOeIbHOW CUCTEMBI.

[Tpu BEIOOpE Kabess B IEPBYIO OYEpelb HAJI0 YUUTHIBATh TPEOYEMYIO JUIMHY, a TAKKe
3alIUIIEHHOCTh OT BHEIIHUX [TOMEX U YPOBEHb COOCTBEHHBIX M3NydeHui. [Ipu GombIoit
JUIMHE CETH U HEOOXOIMMOCTH 00€CIIeUNTh CEKPETHOCTD IPEJABAEMBIX JIaHHBIX UIIH
BBICOKOM YPOBHE MTOMEX B ITOMEUICHUH HE3aMEHUM ONTOBOJIOKOHHBIN Kabenb. Cremyer
OTMETHUTb, YTO IPUMEHEHHE ONITOBOJIOKOHHBIX BMECTO JIEKTPHUUECKUX Kabenel naxe npu
JOCTaTOYHO KOM(OPTHBIX YCIOBUSAX IMO3BOJISET cymiecTBeHHO (Ha 10-50 mporieHToB)
IIOJHATH IPOU3BOJUTEIIBHOCTD CETH 3a CUET CHU)KCHHUSA JJOJIU UCKAKCHHBIX
MH(OPMAIIMOHHBIX TTAKETOB.

[Tpu npoekTHpOBaHUY KaOEIbHBIX CUCTEM JUISl JIOKAJIbHBIX CETEH HAKOIJIEH OOIbIION
OIIBIT, HA OCHOBE KOTOPOT'O MOT'YT OBITh C()OPMYITHPOBAHBI OOIIHE PEKOMEHIAIUH T10
OpraHu3alM Takux cucteM. bosee Toro, cymecTByoT CTaHAAPThI O OOIIUM Ha3BaHUEM
"cTpykrypupoBannbie kadenbHble cucTteMbl (CKC)", KoTopble 0COOCHHO aKTyalbHBI JIsI
BHOBb CO3/IaBAEMBIX WJIM PEKOHCTPYHPYEMBIX OTHOCUTENIBHO OOJIbIINX JIOKAIBHBIX CeTel Ha
ypoBHE npeanpusTus. s CpaBHUTEIbHO HEOOBIINX JIOKAIbHBIX CETEN CO3/1aHue
cepruduuupoBanHoit CKC, koTopoe npeamnonaraer paboTy NpUIialieHHbIX CIEIUaINCTOB,
PE30HHO paccMaTPUBAETCS KaK U3JIUIIHSIS POCKOLIb.

Hwxe nepeunciensl o01ye peKOMEHIAIUK [0 CO3/1aHUI0 KaOEIbHbBIX CUCTEM,
ABIISTIOIIMECS (PAKTHUECKH "MOIMHOKECTBOM" HE JeTaTM3UPOBAHHBIX TPEOOBaHHA
crannaptoB CKC.

1. CocTaBuTh IJIaH pa3MEUICHHs] KOMIIBIOTEPOB U JAPYTUX CETEBbIX YCTPOWCTB B
MOMEUICHNU (MM MOMEUICHUAX). DTOT IUIaH cJelyeT paccMaTpuBaTh Kak JETaTU3aLHUIo
MIPUHSATOIO PAHEE PELIEHUS] OTHOCUTEIBHO pa3Mepa U CTPYKTYphI CETH.

[TpoBecTn aHaIM3 BO3MOXKHOCTH MEPEMEILEHUS BCEX MU OOJIbIIEH YacTH
KOMIIBIOTEPOB B OJIHO MJIM HECKOJIBKO COCETHUX IMOMEIEHUN. DTO CYILIECTBEHHO YIIPOCTUT
OpraHu3aIMI0 KaOeIbHOM CUCTEMBI U UCKIIIOUUT HEOOXOAUMOCTh UCIIOIb30BAaHUS U3JIUIIIHUX
aKTUBHBIX CETEBBIX YCTpOoHCTB. CienyeT Takke NPUHATh BO BHUMaHHUE pacIliipeHUe CETU B
Oyay1em, Ui 4ero NpeycCMOTPEeTh HAIMYKME TOUYEK MOAKIIOUEHHS K CETH JaXKe B TeX
MTOMEILEHUSX, [JI€ CeTEeBble KOMIIBIOTEPHI ITOKA OTCYTCTBYIOT. [111aH pa3melieHus He T0JIKeH
OBbITh A0CTPAKTHBIM, HE YUUTBIBAIOLIUM XOTs ObI B 3CKU3HOM BapHaHTE OrpaHUYCHHUS,
HaKJIaIbIBa€Mble KOHKPETHBIM TUIIOM BBIOpAaHHOM JI0KanbHOH ceTu. Tak, Harpumep, Hellb3s
paccuntbiBath B ceT Tna 100BASE-T4 unmu 100BASE-TX (Fast Ethernet na Butoit nape)
Ha pacCTOSIHUE OT a0OHEHTa (CETEBOT0 KOMIThIOTEpA WIIH JIPYTroro CETEBOTO YCTPOIMCTBA) 10
KOHIIEHTpaTopa, npesbiatoniee 100 m.

2. OneHUTbh COOTBETCTBHE JUIMHBI KaOEIbHON CHUCTEMBI U €€ OTJENbHBIX YacTel
(cerMeHTOB, COEIMHEHUN MEXIy JaHHbIM aOOHEHTOM U KOHIIEHTPAaTOpOM U T.1.)
TpeOOBaHUAM BBIOpAaHHON Pa3HOBUIHOCTH JIOKaJIbHOW ceTu. J{is ceteii cemelictBa Ethernet
HEe0OXOJIMMO y4YUTHIBATh OTPAHUYEHUS] HA JJIMHBI CETMEHTOB Ha pa3HbIX THMax Kabeneill u
3aJIepKKU CUTHAJIOB B KaOEJIbHOM CHUCTeMe B COOTBETCTBUM € MpaBWiIaMu mojenu 1 wm 2.
st cereit npyroro tuna (Token Ring, FDDI u T.1.) nelicTBytOT aOCOIIOTHBIE OTpaHUYCHUS
Ha JUIMHBI OTJIENIbHBIX Y4acTKOB KaOenbHOH cuctemsl. B ciydae ecnu paccuuTaHHas TaKuM
o0Opa3oM aiuHa KaOeabHOW CHCTEMBbI B LIEJIOM HJIM Ha OTAENbHBIX Y4acTKaX IMPEBBIIIACT
NpeJebHO JOMYCTUMYIO WM OJM3Ka K HeW, cieayeT BhIOpaTh OJHO WM HECKOJIBKO U3
CIENYIOIUX penieHni (B TOpsSAKe MPEANOoyYTeHHs IO MPOCTOTe, CTOMMOCTH U
3G EKTUBHOCTH peaTu3alim):

0 nepenTu K 0osiee Ka4eCTBEHHOMY THUITY KaOelsi BO BCE CETH WJIM TOJBKO Ha
KPUTHYHBIX y4JacTKax (Mepexoi OT HE3KPAaHWPOBAHHON BUTOM Napbl K SKPAaHUPOBAHHOW MIIU
OIITOBOJIOKHY); O HCIIOJNIBb30BaTh JOMOJHUTEIbHBIE PEMUTEPbl WIH pEeNUTEpHbIE
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KOHIOCHTPATOPHLI, MO3BOJIAIOMIUC BOCCTAHOBUTL aMIUNIMTYAy U (pOpMy CHUTHAJIOB, TCM CaMbIM
IIOBBICUTH JJIMHY KaOeJIbHOMI CHCTCMBI,

0 MPUMEHSITh MOJIEMBI ISl CBSI3M JAHHOHM JIOKATBbHOW CETH M3 OTHOCHTEIHHO
OJIM3KO PACIIOJIOKEHHBIX aDOHEHTOB C OJIHUM WJIM HECKOJIbKUMH yJaJICHHBIMH a0OHEHTaMH,
€CIIM CHUKCHHE CKOPOCTH Tepeayd Ha JaHHOM ydacTKe (WJIM ydacTKax) IOMYCTUMO; O
MEepPelTH K IPYroMy TUIY CETH, UMEIOIIEMY MEHbIINE OTpaHUYEHHUs Ha JJIUHY KaOelbHOI
CUCTEMBI (TO €CTh OT CE€Tel Ha BUTOU Mape K CETSIM Ha OMTOBOJIOKHE).

Takum 06pa3om, BEIOOP KOHUTYpaIuy KaOeTbHON CUCTEMBI Ha TJAHHOM U
MPEIBIIYIIEeM dTanax — UTePAIIMOHHBIN MTPOIECC, KOTOPHIH MOXKET 3aTPOHYTH U OoJiee
paHHUE 3Tanbl MPOSKTUPOBAHUSI (BIJIOTH IO BHIOOPA TUIIOB JIOKATBHON CETH U Kalels), ecliu
BBIOOD Ha ATHX dTArax ObUT HEKOPPEKTHBIM.

3. KaGenbHast  cucrema  gomkHa  OBITh  ycTOMYMBA K BHEHIHUM
JNIEKTPOMArHUTHBIM TIOMEXaM M, TIO0 BO3MOXXHOCTH, HE TCHEpUPOBATh 3aMETHBIC
COOCTBEHHBIC M3IIy4eHUs. B IpOTUBHOM cilydae CHMXKAeTCsl (PakTHUECKasi CKOPOCTh PabOTHI
ceTd (M3-32 HEOOXOAMMOCTH MOBTOPHOHM Iepelauyd HCKaKEHHBIX MOMEXaMH IaKeToB), a
TaK)Ke HAPYIIAIOTCS TPEOOBAHUS 3AIIUTH HHPOPMAIIHH.

Bbonbioit ypoBeHb OMEX MOKET ObITh BbI3BaH HaJIMYKUEM B TOMEIIEHUN
MPEANPHUATHS MOIITHOTO AIEKTPUICCKOT0 000pYyI0BaHMsI (HAIIPUMED,
METaI000pabaThIBAIOIINX CTAHKOB, (PU3MUECKUX YCTaHOBOK). OH MOXKET OBITh TaKkKe
CBsI3aH ¢ OJm3KuM pacnosiokenueM (10 100-200 MeTpoB) BEICOKOBOIBTHBIX JIMHHM
ANEKTpoNepeaur U MOLTHBIX paguoepelaTYNKOB (PaIuOCTaHIIUN, PETPAHCISIIUOHHBIX
aHTCHH COTOBOH Tenedonnn). MIHOT1a BRICOKHI YPOBEHB TOMEX BBI3BAH BCETO JIUIIH
HEMpaBUIBHBIM pa3MelieHneM kabemns cetu. Hanpumep, npu npoxianke kadems BAOIb
CWJIOBBIX TTPOBOAOB 220 BOJBT HIIM BIOJb PSIOB CBETUILHUKOB C JIAMIIaMU JTHEBHOTO CBETA
KOJIMYECTBO OMIMOOK Mepeaun pe3ko Bo3pacTaeT (KCTaTh, MOCIeHEE PeIICHUE KaXKeTCs
MHOTHM OY€Hb yJOOHBIM, TaK KaK KaOellb HHUKOMY HE MEIIIAET).

4. KabenbHast cuctema JomkHa OBITh  3alUIlleHa OT MEXaHHUYECKHX
ITOBPEXKICHUM.

Jiia mpokJiafky Kabenel CeTH Jydllle BCEro UCIOJIb30BaTh CIEIHAIbHbIE TOABECHbBIE
KabenbHbIe KOp0o0Oa, HACTEHHbIE KabenenpoBoAbl Wi (Ganbinoibl. B aToMm ciaydyae kabenu HalexKHO
3alUILIEHBl OT MEXaHUUYECKUX Bo3aelcTBHM. Camoe 10poroe peueHre — 3To (anbIImnod,
MPEJICTaBIISIIOIIMM cOO0M MeTaJuIMYeCKre aHel, YCTaHOBJIEHHBIE Ha TOJICTaBKax, U
MOKPBIBAIOIIME BECH TOJ MOMELIEHH. 3aTO (aJIBLINOI O3BOJISET JETKO U 0€30MacHO MPOJIOKHUTh
OTPOMHOE KOJIMYECTBO MPOBOJIOB, UTO OCOOEHHO LIEHHO B HAYUHBIX J1a00paTOpUsiX, Iie MOMUMO
Kabeneil ToKaTbHON CeTH CYIIECTBYET MHOXKECTBO JPYTUX IIPOBOJIOB.

Jlig mpokJiagky Kabes Mex a1y KOMHaTaMU WM 3Ta)kaMHU 0OBIYHO IPOOHUBAIOTCSI OTBEPCTHUS
B CT€HaX WM NepekpbITUsX. [1o cpaBHEHMIO ¢ MPOKIIAAKON Kabems uepe3 JBepru KOMHAT U CTEHbI
KOPHUIOPOB ATO MO3BOJISIET CYIIECTBEHHO COKPATUTDH OOIIYIO JUTHHY Kabenen. OqHako HAI0
YUUTBIBATh, YTO TAKOE PEIIEHUE YCIOXKHSET JII00ble JalbHelIne U3MeHeH!s B KaOelIbHOM cucteme
(3aMeHy Kaberne, MpOoKIaAKy TOMOJHUTEIBHBIX KaOelel, N3MEHEHUE PACTIONOKEHUS
KOMIIBIOTEPOB CETH U T.11.).

Kabenu HU B KOeM cilydae He TOJKHBI CaMOCTOSITENBHO yEPKUBATh CBOM BEC, TaK KaK CO
BPEMEHEM 3TO MOJKET BbI3BaTh X 0OphIB. VX ciiefyeT moaBenmBaTh Ha CTAJIbHBIX Tpocax, IpuieM
JUISI SKCILTyaTalliy Ha OTKPBITOM BO3/1yX€ HEOOXOUMBI CIIEIIUAIbHO MPEeHa3HAYEHHBIE ISl 3TOTO
Kabenu ¢ 000JI0YKOH, yCcTOMUNBON K aTMOC(HEpHBIM Bo3aAeHCTBUAM. [0 BO3MOKHOCTH HAJ10
HCIIOJIb30BATh JJIsl COETUHEHUS 1aJIeKO pa3HEeCEeHHBIX 3[aHUi M0/13eMHbIe KoJIeKTophl. Ho mpu
3TOM HEOOXOJMMO MPEANPUHUMATH MEPHI 110 3aluTe Kabenei OT BO3IeHCTBUS BiIary.

Crnemyet Taxke H30erath Ype3MepHO MaJIBIX PaIliyCcoB U3rnda kabemneit (0COOeHHO
3TO Ba)XKHO B CIIydae KOAKCHAJIbHBIX U ONTOBOJIOKOHHBIX Ka0esneil), 4ToObI He BBI3BATh
pa3pylIICHHS U30JISIITUN WIIH 00phIBa IEHTPaTbHOM KUJIbL. [10 3TOM ke mpuurHe KpereKHbIe
9JIEMEHTHI HE JI0JDKHBI Uepecuyp Mnepexumarh kabenb. VI3BecTHBI cilyyau, KOrjaa nmogooHbIe
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HapyYUICHUWS BbI3bIBAJIU IMMOJIHOC MMPCKPAIICHUEC CBA3H UCPEC3 HCACIN WIIN JAXKE MCCALIBI ITOCIIC
Hayaya YKCIUTyaTalliH CETH.

YacTh 13 MEePEUnCICHHBIX B JAHHOM ITyHKTE MEp CIIOCOOCTBYET TAaKKe 3alIUTE OT
noMex " 3anmre uHpopMaru (13-3a OrpaHHYCHHS HETIOCPEICTBEHHOTO JOCTYIA K
KabenbHOM cucTeme).

5. KabenbHas cucreMa JOKHA HMMETh "TPo3pauHylo" U JOKYMEHTHPOBAHHO
O(QOPMIICHHYIO CTPYKTypy. OTO HEOOXOIUMO KakK JUisi 00eCIeYeHHs] BO3MOKXHOCTH
BHECEHUS U3MEHEHUI B 3Ty CTPYKTYPY, TaK U JUIs IOMCKA HEUCIPABHOCTEH.

Jlist 0ObeTMHEHMSI KOHIIOB Ka0ellel 4acTo HCIOMb3YIOTCS ClIeUaIbHbIC
pacnpeenuTenbHble MKadbl, JOCTYI K KOTOPBIM JIOJDKEH ObITh orpaHudeH. KoneuHo, ux
MIPUMEHEHHE OTIPaBIaHO TOJIBKO B TOM CIIydae, eciiy Kabeneil MHOTO (HECKOIBKO JECATKOB).
Pacrnionarars pacnpenenurenbHble MKadbl 1E1eco00pa3Ho PSAAOM C KOHIIEHTpaTOpamH,
KOMMYTaTOpaMHy WM Mapuipytuzaropamu. OTaensHbIe KaOelnu B KIryTax,
pacnojararimuxcs B kKopo0ax, 1oj BTOPbIM MOJIOM U T.JI., TOJKHBI ObITh OJJUHAKOBBIM
00pa3oM NMPOMapKUPOBAHBI C TOMOIIBIO CIIEIUANBHBIX [IBETHBIX HaKJICCK.

6. Heo6X0auMO IPOBEPHUTH LENOCTHOCTh KaOeIbHOM CHCTEMBL.

B cetn Ha KoakcuanbHOM Kabesre ISl 3TOr0 MOKHO OBLIO HCIIOJIb30BATh
HENOCPECTBEHHbIE U3MEPEHUSI OMMETPOM COIIPOTHBIICHUS NPH HATUYUU U OTCYTCTBUU
COIJIACYIOUINX Harpy3ok. B Oosiee COBpeMEHHBIX CETSIX Ha BUTOW Iape U ONTOBOJIOKHE O
LIEJIOCTHOCTU KaOeJIbHOM CUCTEMbI MOXKHO CYAUTH IO NOKA3aHUSAM UHIUKATOPOB,
PacroJ0KEHHBIX Ha CETEBbIX KapTaX BOJIM3HU CETEBBIX pa3beMoB. BO3MOXKHO Takxke
MCIOJIb30BAHUE JUISI 3TOM LIETH CHeLHATbHBIX TPUOOPOB — KaOeJIbHBIX CKaHEPOB.

Crannaptel Ha "CTpykTypupoBanHbie kKabenbHbIe cucTembl (CKC)" mpencraBisroT
co00if 00bEeMHBIE JOKYMEHTBI, I€TAJIbHO OMMCHIBAIOIIUE U PErVIAMEHTHPYIOLIHE ITPOoLiece
co3/1aHUs KaOelIbHBIX COEIMHEHNH JIOKATIbHBIX ceTell. Kak 1 B ciydae ceTeBoro
aJIMUHUCTPUPOBAHUS, 11€JIECO00Pa3HO PACCMOTPETh JIUILb OOIIKE PUHIIUIIBI CO3/1aHUS
CKC. Koneuno, otnenbHble pekoMenanuu crangaproB CKC moryt ObITh ¢ ycriexoM
HCIOJIb30BaHBI IIPU CO3/1aHUH KaOeJIbHOM CUCTEMBI COOCTBEHHBIMU CHIIaMU (HO 0e3
BO3MOYKHOCTH O(UIHATIBHON cepTU(hUKALUU TaKO CUCTEMBI).

CrpykrypupoBanHas kabenbHast cuctema (CKC) npeacrasnser coboit
HepapXUuecKyro KaOeIbHYI0 CUCTEMY 3[JaHUS WM TPYIIIbI 3[JaHUi, pa3feeHHYI0 Ha
crpykrypHble nojacucrembl. CKC coctout n3 Habopa METHBIX U ONITUYECKUX KaleseH,
KpOCc-TIaHeJel, COeJUHUTENbHBIX IIIHYPOB, Ka0EIbHBIX Pa3beMOB, MO1yJIbHBIX THE3],
MH(OPMAIMOHHBIX PO3ETOK U BCIIOMOraTeabHOro 06opynoBanus. Bee nepeuncientsle
AJIEMEHThI UHTETPUPYIOTCS B €AMHYIO CUCTEMY U SKCIUTYaTUPYIOTCS COTJIACHO
OIIpEAEIEHHBIM ITPaBHIIAM.

OcHoBHble npenmytiecTBa (vau npunuuisl) CKC:

. VYHuBepcanbHOCTh: mepenada JnaHHbix B JIBC, Buaeoundopmanmm wuim
CUTHAJIOB OT JAaTYMKOB TOXAapHOH Oe30MmacHOCTH JMOO0 OXpaHHBIX CHUCTEM IO E€AUHOU
KaOelnbHOU CUCTEME, OpraHU3aIHs JIOKAIbHON Tesle()OHHON CeTH.

. I'mOkocTh: mpocTOTa W3MEHEHHS KOH(Urypanuu KaOelbHON CHCTEMBI U
YIPaBJIEHUS IEPEMEIIEHUSIMU BHYTPU U MEKY 3/1aHUSMHU.

. VYeroiunBocTs: THiaTenbHO crutannpoBanHas CKC ycTolunBa K BHEIITATHBIM
CUTYallUsIM U FapaHTUPYET BHICOKYIO HAJEKHOCTh U 3alUTY JAHHBIX B TEUEHHUE MHOTUX JIET.
Tak GONBIIMHCTBO BEAYIIMX MMPOU3BOAUTENIEH NAOT TapaHTuio Ha nocTasisiemble uMu CKC
(pu BBIMOJIHEHUH TPeOyeMbIX MpoLeyp cepTuduKanuu) 10 25 jer.

OcHoBHbIM npenarcTBueM mupokoro BHeapeHus: CKC sBisiercs, Kak yxe
OTMEYaJIOCh, UX BBICOKAsl CTOMMOCTb, YTO J€JIAET MIPUEMIIEMBIM 3TO PEIIEHUE [T
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OTHOCHUTEJIbHO MacIITaOHBIX JIOKAJIBHBIX CETeH ypOBHS MpeanpusaTHs. JledCTBUTEIBHO,
cranzaptel Ha CKC npeaycmaTpuBarOT NPOBEICHUE, HAPSALY C MPOYUMH, KOMILJIEKCa
JOPOTOCTOSIIINX CTPOUTEIBHBIX Pa0dOT.

OcHoBubiMu cTangapramMu Ha CKC sBastoTes:

. Mexnynaponusiii cranpapt ISO/IEC 11801 Generic Cabling for Customer
Premises.

. Espomneiickuii crangapt EN 50173 Information technology— Generic cabling
systems.

. Awmepukanckuii crangapr ANSI/TIA/EIA 568-B Commercial Building
Telecommunication Cabling Standard.

Cranpaptel Ha CKC nepuoanuecku (IpUMeEpHO pa3 B MATh JIET) IEPECMATPUBAIOTCS B
CBSI3U C Pa3BUTHEM alIapaTHBIX CPE/ICTB JIOKAIBHBIX ceTell (BKIII0Yasi COBEPILIEHCTBOBAHHUE
ME/IHBIX ¥ ONTOBOJIOKOHHBIX Ka0ee).

CornacHo crannapram, CKC BKIIIOYaeT Cieayronme Tpu MOACUCTEMBbI:

° MarucrTpalibHas noJCucTeMa KOMILICKCA,
* MarucTpalibHas IoJcucTeMa 3JaHus;
° TOpM30HTAJIbHAS IIOACUCTEMA.

Pacnpenenurensubie myHKTHI (PI1) o6ecnieunBaroT BO3MOXKHOCTD CO3/1aHUS
TOIIOJIOTMM KaHanoB Tumna "mumHa", "38e3ma" uian "KoJbio".

MaructpaiipHas moacucTeMa KOMILIEKCa BKJIIOYAeT MarucTpajibHble Kadenu
KOMIUIEKCa, MEXaHUUeCKoe OKoHUYaHue kabeneil (pazbemsl) B PI1 kommiiekca u PII 3nanus u
KOMMyTallMoHHbIe coeuHeHus B PIT komruiekca. MaructpanbHble Kabeiau KOMIUIEKCa TakxkKe
MOTYT COEAMHATh MEXAY COO0H pacnpenenuTenbHble MyHKThI 31aHUi.

MaructpanbHas ojcucTeMa 3aHus BKIOYAeT MarucTpajibHble Kabenu 31aHusl,
MeXaHW4YeCKoe OKOHYaHue Kadenel (pa3bembl) B PII 3manus u PII ataxa, a Takxe
KOMMyTalnoHHble coequHenus B PI1 3qanus. MaructpaibHble kKabenu 37aHus He JOJDKHbI
UMETh TOUYEK Mepexo0/ia, IEKTPOIPOBOIHbIE KaOenu He ClIeyeT COeIUHATD CIulaiicaMu (TUIT
HEMOCPEJACTBEHHOI'O COeIMHEHHI Kabeneil 0e3 pa3beMoB).

["opu3oHTanIbHAS MOJCHCTEMA BKIIIOUAET TOPU30HTANIbHBIE KaOeIl, MEXaHUYECKOe
oKOHYaHHe Kabenen (pazpeMbl) B PII aTaxka, kommyTtannonnsie coenuuenus B PI1 ataxa u
TEJIEKOMMYHUKAIIMOHHBIE pa3beMbl. B rOpM30HTaNBHBIX KabessX He JOIyCKaeTCsl pa3pbIBOB.
[Tpu HeoOxoaMMOCTH BO3MOKHA OJIHA TOUKa nepexo/a. Touka rnepexojia — 3T0 MECTO
TOPU30HTAILHON TIOJICUCTEMBI, B KOTOPOM BBINIOJIHAETCS COSMHEHNUE JIBYX Kabenel pa3HbIX
TUIIOB (HaIIpUMep, KPYIJIOTro Kabess ¢ MIIOCKUM) UM Pa3BETBICHNE MHOTOIIAPHOT0 Kabems

Ha HECKOJIbKO  4YeTbIpexmapHbIX. Bce mapsl M BOlOKHA
TEJIEKOMMYHUKALIMOHHOTO pa3zbeMa JI0JIKHBI OBITh MOJKIIOYEHBI.
TenekoMMyHHKAallMOHHBIE Pa3beMbl HE ABIISIFOTCS TOUKAMU aIMUHUACTPUPOBAHMUS.

He nonyckaercs BKIIOUEHHs aKTUBHBIX 2JIEMEHTOB U afantepoB B coctaB CKC.

AOGoHeHTckHe Kadenu JUIsl MOAKII0YEHN TEPMUHAIBHOTO 000PYAOBAHUS HE
SIBIIFOTCSI CTAIlMOHAPHBIMU U HaxoasTcs 3a pamkamu CKC. OnHako cTaHmapThl ONpeaensoT
mapaMeTphl KaHalla, B COCTaB KOTOPOTO BXOAAT aDOHEHTCKUE U CETEBBIE KaOeIu.

B nenom coenunenns B8 CKC o6pasyroT cucremy unrepdeiicos CKC.

Hutepdeiicer CKC — 3To THE3/10BbIE pa3beMbl KKIOM U3 MOJACUCTEM,
00eCTIeYNBAOIINE TIOCTOSTHHOE FITH KOMMYTHPYEMOe TIOAKITIOUeHHEe 000pyI0BaHUs U
kaberneii BHemTHUX cinyx0. Ha pucynke 1 mokazansl uHTepQeiich B BUIE TUHUN B Ipeienax
pactpeeITebHBIX TYHKTOB, CXeMaTHYESCKH 0003HAYAIOIINX OJIOKU THE3]T Ha IMTAHEeIIsX.
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Pucynok 1. Cucrema nnrtepdeiicos CKC

Jns noaxmrouenust Kk CKC mocratouHo omHOTO ceTeBoro kabens. B BapuanTe
KOMMYTAIMH UCTIONIB3YIOT CETEBOM M KOMMYTAIIMOHHBIN Ka0Oellb 1 JOMOJIHUTEIbHYIO TaHEb.

Cranpaptel Ha CKC 1o conep:kaHuio MOXKHO Pa3AeauTh Ha TPU IPYIIbI — CTAHJAPThI
POEKTUPOBAHUS, MOHTaXKa U aIMUHUCTpHpOBaHus. [loxkanyii, Haubonee nojae3Has B
MPAKTUYECKOM TIaHE IPyIIa CTaHAAPTOB MOHTa)Ka BKIIFOYAET PEKOMEHIyeMbI€ THITbI U
JUTMHBI OTJEIBHBIX CETMEHTOB Kaleseil B pa3IMyHbIX HoAcucTeMax. B Hacrosmiee Bpemst BO
BHOBB CO3/1aBa€MBIX KaOEIbHBIX CUCTEMaX PEKOMEH]IYETCs HCIIOJIb30BaTh TOJIBKO BUTYIO
napy (CHMMETPUYHBIN Kabelb B COOTBETCTBHH C TEPMUHOJIOTHEH CTaHAAPTOB) U
OIITOBOJIOKOHHBIH Ka0ellb, MPUYeM, YeM BHIIIE YPOBEHB MOACHCTEMBI, TEM
NPEANOYTHTENIFHEE HCTIOIb30BaHNE ONTOBOJIOKHA.

HaubGonee cepre3noii mpodiemoit mpu cozpanuu CKC st paGoTsl
BBICOKOCKOPOCTHBIX NMPHJIOKEHHH (KaTeropus 3 u BbIIIE) SABISIETCS KadyecTBO MOHTaxa. [1o
nauuabIiM BICSI (Building Industry Consulting Service International) — mexxayHapoHOM
accolManuyu NpodeccuoHanoB TeJIeKOMMYHUKAMOHHOW MPpOMBIIIIIEHHOCTH, 80% Bcex
CTPYKTYpUpOBaHHBIX KaOenbHbIX cucTeM CIIIA, mocTpOeHHBIX Ha KOMIIOHEHTAaX KaTeTOPHH
5, He MOT'YT OBbITh KBAJIM(UIIMPOBAHBI KAK CUCTEMbI KATETOPHH 5 BCIIEICTBUE HAPYILIEHUS
MIPaBHUJI MOHTAXa.

CyIiecTBYIOT CrienuagbHble TpeOoBaHus U pekoMeHaanuu mo Mmoutaxy CKC,
BBHITIOJTHEHUE KOTOPBIX TApAaHTHUPYET COXPAaHEHUE UCXOTHBIX PA00UUX XapaKTEPUCTHK
OTJIETTbHBIX KOMIIOHEHTOB, COOpaHHBIX B JIMHUU, KaHAIIBI U cucTemMbl. Ctanmaptel ISO/IEC
11801 u ANSI/TIA/EIA-568A ycTaHaBIMBAIOT B KaueCTBE TPeOOBAHUI HECKOJIBKO
OCHOBHBIX TTPaBUJI MOHTaXa, PEIyCMaTPUBAIOIIUX METO/IbI U aKKyPAaTHOCTH BBHITIOJHEHUS
COETMHEHHS] KOMIIOHEHTOB U OPTaHHU3aIMU KaOEIbHBIX TOTOKOB, KOTOPHIE B 3HAUUTEIHHON
CTENEHHU MOBBIMIAIOT MPOU3BOIUTEILHOCTh CUCTEMBI U 00JIETYAIOT aIMUHUCTPUPOBAHHE
YCTaHOBJICHHBIX KaOEIbHBIX CHCTEM.

Bonpocsl

1. MNepeuncnure Bo3MOXKHBIE HANTPaBIeHUs (PMHAHCOBBIX 3aTPaT.

2. YTO HYXHO YYHMTHIBATh IIPU BEIOOpE Kabess?

3. Iepeuncaute ooIIHMEe PEKOMEHAIINH 110 CO3IAHHIO KAOEIbHBIX CUCTEM.
4. Tlepeuncaute ocHOBHBIE IpeuMymiecTa (uan npuniums)) CKC.

5. [Tepeuncnure ocHoBHBIE cTanmapThl Ha CKC.

6. Jlaitre onpenenenue unrepdeiicam CKC.
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Jlexmus 10-12

BBoa B IKCIIIYaTAU0 KOMIIBIOTCPHBIX CUCTEM

1 Beenenue

2 OO6mas yactb

3 [Topsimok BBOJA B AKCIUIyaTallMI0 U TEpEMENIEHHE KOMITbIOTEPHOTO
o0opyoBaHUs

4 Meps! 6€3011aCHOCTH

5 [Topsiiok paboThl B MHPOPMAITMOHHON CETH

6 OTBETCTBEHHOCTh

7 Bonpocst

1. Beeoenue

DKCIUTyaTanust JIOKaJIbHOM CETH — 3TO HEMPEPBIBHBIN MPOLeCe, A YIPOLIEHUS KOTOPOTo,
B YAaCTHOCTH, MO’KHO COCTAaBUThH IUIAH 3aMEHbI YCTApEBAIOIUX YCTPOICTB, YTOOBI UX OOHOBIICHUE
MMPOUCXOAUJIO paHbIIC, YEM OHH HAYHYT YCIOXHATH OKCILUTyaTallulO CCTH.
BBona B skcrutyatanuio JIBC npeanonaraer cieayronige 3Tambl peain3aluu:

[TonyyeHue TEXHUYECKOrO 3aJaHusl.

Pa3paboTka nmpoekTa JTOKaIbHON BBIYUCIUTEIHLHON CETH.

Opranu3zaiiys NoAroTOBUTENbHBIX CTPOUTENIbHO-MOHTAXXHBIX PaboT.

[IpuBeneHne MoHTaXka 000PYIOBAaHUS CTPYKTYPUPOBAHHBIX KaOEIbHBIX CUCTEM.

VYcraHoBKa BRIUMCIUTENBHON TeXHUKH U nokitoueHue e€ u CKC.

[IpoBeneHue mycko-HanagouYHbIX paboT.

Cnaua B skcrmyararuto JIBC.

Opranuzanus padot no oocnyxupanuto JIBC.

[Ipu skcruTyaTanuy JIOKAIBHOW KOMIBIOTEPHOW CETH 00s3aTelIbHO JODKHA OBITH
COCTaBJIEHA H JOBEJEHA [0 T[0Jb30BATENEH CETM MHCTPYKUUS [0 SKCIUTyaTaluu
KOMITBIOTEPHOM CETH.

2. Obwaa vacmo

2.1 Bun o6opynoBanus, 1uiss KOTOPOrO COCTAaBICHA HHCTPYKIIHUS.

WHCTpYKIHUS TIO DKCIUTyaTaI[y TPUMEHSIETCS ISl IEPCOHAIBHBIX KOMITBIOTEPOB,
MIPUHTEPOB, CEPBEPOB, CETEBBIX KOMMYTATOPOB (J1ajiee - KOMIIBIOTEpPHOE 000PYAOBaHNUE).

2.2 OyHKIMH, peaTu3yeMble KOMIIBIOTEPHBIM 000pPYI0BaHUEM.

Ha nepcoHanmbHBIX KOMIIBIOTEPAX OCYLIECTBISIOTCS pabOTHI C AIEKTPOHHBIMU
AOKYMCHTAaMH, BBOJ 1 BbIBOJ JaHHBIX B I/IH(l)OpMaHI/IOHHBIX Oazax JaHHBbIX.

Cepaepsbl 00ecrieunBarOT LIEHTPAIU30BaHHOE XpaHeHue, 00paboTKY U Bblauy
nH(popMaluy, OrpaHUYEHHE MPpaB AOCTYIa K 6a3aM JIaHHBIX HAa YPOBHE I0JIb30BATENCH, a TaK
e pe3epBHOE KOMMpoBaHue 0a3 JaHHBIX.

CereBble KOMMYTATOPBI 00€CIIEUNBAIOT PUZNYECKOE COETUHEHNE MEXKTY
KOMIIbIOTEPaMH, TOKITIOUEHHBIMH K HH(OPMAIIMOHHOMN CETH, IEPECHIIKY MAaKETOB MEXTY
KOMITBIOTEPAMH U CEPBEPAMHU.

2.3 PernaMeHT U peXUMbI pabOThl KOMITBIOTEPHOTO 000PYOBAHMUS.

[Tonp30BaTe b aBTOMAaTU3UPOBAHHOTO pabodero mecta (APM) HeceT
OTBCTCTBCHHOCTE 3a COXPAHHOCTD U MMPAaBUJIBHYIO OKCILTyaTallui0 KOMIIBFOTCPHOT'O
o0opymoBaHUsI.

VYcTaHoBKa U U3MEHEHHE KOH(UTYpalK ONEepallMOHHONW CUCTEMBI 1 COCTaBa
MIPOrPaMMHOTO 00€CIICUEHUS MPOU3BOISTCS CICIUATUCTAMH OT/IENIa TEXHHUECKOTO
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obcyxuBanus nHGpopmarmonHeix cuctem (TOUC) u oTaena npukiIagHOTO
nporpammupoBanus (I1I1) Opranuzamuu.

B cnyuae HencripaBHOCTH KOMITBIOTEPHOTO 000pYAOBaHUs 00 3TOM HEOOX0IUMO
coobmuTh B oTaen TOWC Opranuzanuu

3. Ilopsoox 6600a 8 SKCnyamayuro u nepemeujeHue KOMnbiomepHo2o 000py008aHus

3.1 Jlna npuoOpereHrst HOBOTO KOMITBIOTEPHOTO 000PYA0BaHUS PYKOBOIUTETH
MOIpa3/IeJICHHUs TIOIaeT 3asBKY 0 YCTaHOBJICHHOH (opMe. KoHpuUrypamuss KOMIbIOTEPHOTO
obopynoBaHus coriacoBbiBaercs ¢ otaenom TONC.

3.2 BBoguMoe B AKCILTyaTaI[MI0 KOMITBIOTEPHOE 000pYI0BAHKE JIOCTABISETCS CO
ckiiaza Opranu3ali MaTepruaibHO OTBETCTBEHHBIM JIUIIOM Nojpa3aeneHus B oraen TOUC
JUTSl YCTAaHOBKH JIMIIEH3MOHHBIX MTPOTPAMMHBIX MTPOIYKTOB U3 MEPEUHs pa3pelieHHbIX K
HCII0JIb30BaHUIO B HH(MOPMAIIMOHHOM cucTeMe OpraHu3aiui.

3.3 IlepemenieHrne KOMIBIOTEPHOIO 000PYAOBAaHUS MEX Y MOAPA3AEICHUIM
Opranu3anuy Mpou3BOIUTCS TOJIBKO MOCIE MPOBEPKU €r0 TEXHUYECKOTO COCTOSTHHS 1
YCTaHOBJICHHBIX MPOrPAMMHBIX TPOYKTOB B oTAese TOUC.

3.4 BeiHoc 3a treppuropuro Opranuzaniii KOMIIbIOTEPHOTO 000OPYIOBAHUS U €r0
gacTel Ha PEMOHT MMPOU3BOJIUTCS C O(DOPMIICHUEM MAaTEPHAIEHOTO TIPOITyCKa, B
HCKITIOYUTEINIbHBIX CIIy4asiX, AJsl MPOBEACHUSI CPOYHOTO PEMOHTA, I0IyCKaeTcs BEIHOC Oe3
odopMIIeHHS MaTepHaTBLHOTO MpoIirycka padotHukam otaena TOVC, BKIIOYSHHBIX B CITUCOK
JIUI, UMEIOIIUX pa3pelleHre Ha epeMelleHne KOMIbIOTEPHOro 000pya0BaHusl.

4. Mepul bezonachocmu

4.1 TpeGoBaHust 6€30MACHOCTH.

Kommsroteproe obopynoBanue, mpruodperaeMoe Jiisi UCIIOJIb30BaHUS B
Opranuzanuu, T0JHKHO UMETh CepTU(UKAT COOTBETCTBHSI TPEOOBAHUSM CIICIYFOIINX
HOPMATHUBHBIX JIOKYMEHTOB:

'oCT P MOK 60950-2002 - BbezonacHocthb 000pyI0BaHUS

MH(POPMAIMOHHBIX TEXHOJOTHIA;
I'OCT 26329-84 - MamuHbl BEIYUCITUTEIBHBIC U CHCTEMbI 00pa0OTKH JTAHHBIX.
JlonmycTuMbIE YPOBHU IITyMa TEXHUUYECKUX CPEACTB U METOJIbI MX ONPEIETICHUS;

['OCT P 51318.22-2006 - CoBMECTUMOCTh TEXHHUECKUX CPECTB AIEKTPOMATrHUTHAS.

Ob6opynoBaHre HHPOPMALMOHHBIX TeXHONOTU. Pagronomexu nnaycrpuanbasie. Hopmel u
METObI U3MEPEHHI;

['OCT P 51318.24-99 - CoBMECTUMOCTh TEXHUYECKUX CPEJCTB AIEKTPOMArHUTHAS.
YcroitunBocTh 000py0BaHUS HH(MOPMAITMOHHBIX TEXHOJIOTUH K 3J€KTPOMAarHUTHBIM
nomexaM. TpeboBaHUs U METOBI UCTIBITAHUM;

I'OCT P 51317.3.2-2006 - CoBMECTUMOCTh TEXHHYECKHX CPE/ICTB
3JIEKTPOMArHuTHast. OMHUCCHS TAPMOHUYECKUX COCTABIISIOIINX TOKA TEXHUYECKUMU
CpEeICTBaMHU C MOTpebIsieMbIM TOKOM He Oosiee 16 A (B oaHo# ¢aze). Hopmbl u meToab
HUCIBITAaHUI;

I'OCT P 51317.3.3-2008 - CoBMECTUMOCTh TEXHHYECKHX CPE/ICTB
asieKTpoMaruuTHas. OrpaHnYeHre U3MEHEHUH HallpsbKeHMs, KoleOaHu i HallpspKeHUs U
¢Kepa B HU3KOBOJIBTHBIX CUCTEMaX AJIEKTPOCHA0XKEeHHs 00IIero Ha3HAUCHHUSI.
Texuuueckue cpencTBa ¢ NoTpediseMbIM TOKOM He 6osee 16 A (B ogHOit dase),
MOJIKITIOYaeMBbI€ K DJIEKTPUIECKON CETH TPU HECOOITIOICHUH OTIPE/ICTICHHBIX YCIIOBHHA
noJkItoueHusl. HopMbl U METO/IbI UCTIBITAHU;

CanurapHo-3nueMuoiornyeckue npasuia u Hopmatusbl CanlluH 2.2.2/2.4.1340-
03 "T'uruennveckue TpeOOBAHUS K IEPCOHATBHBIM 3JIEKTPOHHO BBIYMCIUTEIHHBIM MAIlIMHAM
u opranuzanuu padotsl" (B penakiuu CanlluH
2.2.2/2.4.2198-07. U3menenne N 1 k CaunlluH 2.2.2/2.4.1340-03).
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JUist HOKITIOUEHHSI K CETH 3JIEKTPONUTAaHUS HE00X0AUMO UCIIOIB30BATH TOIBKO
UCIIPaBHbBIE CHIJIOBBIE Ka0eH, TOCTaBIIsIEMbIE C KOMIIBIOTEPHBIM 000PYI0BaHUEM.

JIroObie peMOHTHBIE PabOThI HEOOXOAUMO MPOU3BOAUTE TOJIBKO MPH ITOJTHOM
OTKJIFOUEHUU JIEKTPOIIUTAHUS.

4.2 TloaroroBKka KOMIBIOTEPHOTO 000PYIOBaHUS K SKCILTyaTal[|H.

J10 BKJIFOUEHUS] KOMITBIOTEPHOTO 000y I0BaHUS TOJIH30BATENb 00s3aH:

MIPOBEPUTH MPABUIBLHOCTD PACIIOIOKEHHSI KOMIIBIOTEPHOTO 000PYAOBAHHUS:
Ka0enu 3JeKTPONUTaHks 000pyIOBaHUS JOJKHBI HAXOIUTHCS C THUIBHOM CTOPOHBI pabovero
MECTa;
POBEPUTH HAJIKHOCTh MOAKIIOUEHHS K KOMIIBIOTEPY pPa3beMOB NepudepuitHoro

o0opynoBaHusi; yOeAUTHCS B OTCYTCTBUU 3aCBETOK, OTPaKEHUH M OJIMKOB HAa SKpaHEe MOHUTOPA;

yOeuThCS B OTCYTCTBUHM IIBUIM HA 3KpaHe MOHUTOpA U KJIaBHAType, IPH HEOOXOAUMOCTH,
MPOTEPETh UX CIeUUATbHON can(eTKou.

Pa3menienne KoMnbOTEPHOTO 000PYI0BaHUs, OOECIIEUEHUE TEMIIEPATYPHBIX
PEKMMOB BHYTPY OMEILIECHUI U OpraHu3anusi pabouyux MECT JO0JKHBI ObITh BBHITIOJHEHBI B
cooTBeTCTBUM ¢ CaHUTApHO-3IUAEMHUOJIOIMYECKUM ITpaBuiiaM U HopmatuBam CanlluH
2.2.2/2.4.1340-03 "T'urnennueckue TpeOOBaHMS K IIEPCOHAIBHBIM 3JIEKTPOHHO-
BBIYMCIIUTENIHBIM MallliHaM U opranu3anuu padotsr” (B penakiun CanlluH 2.2.2/2.4.2198-
07. Usmenenne N 1 x CanlluH 2.2.2/2.4.1340).

4.3 DKcruryaTtaiysi KOMIObIOTEPHOTO 000PYI0BaHUSI.

[Tonw3oBarens APM Bo BpeMst paGoThI 00s13aH:

HE 3aKpbIBaTh BEHTUJISILIMOHHBIE OTBEPCTUS KOMIIBIOTEPHOIO 00OpYyIOBaHUS; MpHU
HE00XO0IMMOCTH BPEMEHHOT'O MTPEKPAIEHHUS padOThl KOPPEKTHO 3aKPHITh BCE AKTHBHbIE
MPOrPaMMBI; COOJIOIaTh TPEOOBAHUS HACTOSIIEH HHCTPYKITUH.

BxuroueHne KOMIbIOTEPHOTO 000PYI0BAaHUS IPOU3BOIUTH B CIIEAYIOIEH
MOCIIE0BATEIHHOCTH:

* TPUHTEP
*  MOHHUTOp
*  KOMIIBIOTED

Hauunath paboTy MOKHO TOJIBKO MOCIIE TTOJHOM 3arpy3KH ONEpaliOHHON CUCTEMBI U
MOSIBJICHUSI COOOIIEHUS O BBOJIE MMEHH U MapOJIsl MOJIb30BaTENs.
Bo Bpems paboTsl 3anperniaercs:
- TpuKacaTbcd K 3a/IHEl aHeNId KOMIBIOTEPHOro 000py10BaHuUs;
- IMepeKIoyaTh pa3beMbl kabenel nepudepuitHoro o60pyaoBaHus;
- NPOU3BOJMUTH CAMOCTOSITENIbHBI PEMOHT KOMITBIOTEPHOTO 000PY10BaHUS
- YJAJIATh C KOpPIlyca HAKJIEWKH C 3aBOJICKUMU U JINLEH3MOHHBIMUA HOMEpaMH.

[Tpu neuaTu Ha J1a3epHOM MPUHTEPE HEOOXOAUMO UCIOIB30BAThH TOIBKO Oymary s
JIa3€pHBIX PUHTEPOB IIOTHOCTHIO He HIbke 80 1/M2. Vcnionb3oBaHNEe MEHEE TIIOTHOM
Oymaru BeJleT K MOBPEXIECHUIO IpUHTepa. BeiTaruBanue 6ymaru Bo BpeMs euaTH U3
BBIXOJHOT'O OTBEPCTUS IPUHTEPA HEJOMYCTUMO U BEJIET K MOBPEKACHUIO MEXaHNU3Ma
NIeYaTH.

J171s1 KOPPEKTHOTO BBIKIIOUEHHS KOMITbIOTEpA HEOOXOAUMO 3aKpBITh Bce padoTarolne
nporpammsl, BeIOpath B MeHio "[Iyck" komanny "3aBepuieHre paboThl" U B MOSBUBILIEMCS
MEHIO BbIOpaTh MyHKT "3aBepiieHue padotsl" n HaxaTh kHONKY "OK". Jloxxnatecs
OTKJIIOYEHHUSI MUTAHUSI CUCTEMHOTO OJIOKA, BHIKJIIOUUTH MOHUTOP U IIPUHTED.
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5. Ilopsioox pabomul 6 unghopmayuonroii cemu

5.1 Hopsaok goctyna B uHGOpMAIIMOHHYIO ceTh Opranu3anuu:

JOCTYT MOJIb30BaTeNell B MHPOPMAIMOHHYIO CETh MPOU3BOUTCS IO CITYKeOHOM
3aIMcKe afpecoBaHHoi qupexropy Opranuszanuu. Ciry>xeOHas 3anicKa T0JDKHA COIEePIKaTh
nH(OpPMALIHIO O MOJIH30BATENE, MECTE PACIIONOKEHHS aBTOMAaTU3UPOBAHHOTO paboyero
MecTa (APM), nepeuHst BHIIIOJIHAEMBIX 33]1a4 U PEKUMOB JI0CTYIIA K HUM (IIOJIHBIN 10CTYI
WJTU TOJILKO MTPOCMOTp 6a3 AaHHbIX). [Ipu HE0OX0oaAMMOCTH TOCTYIa K OyXTaaTepckuM 0azam
JAHHBIX CITyKeOHas 3amucKa aapecyeTcs riiaBHoMy Oyxrantepy Opranuszanuu;

aJIMHUHHUCTPATOp ceTu nmpucBauBaeT uMsi APM, oHO3HauHO onpeensioliee
MOJIb30BaTeNsl B UH(GOPMAIIMOHHON CETH, U YCTAHABIUBACT MEPBOHAYAIBHBIX ApOIIh
I10JIb30BAaTeNs, HEOOXOAUMBIN B albHEHIIEM /JIsl ONpeAeNIeHUs MOUIMHHOCTH JOCTYyIa
APM « ceTeBbIM pecypcam; IOJIb30BaTelb MPU IEPBOM BXOJIE€ B HHPOPMAIIMOHHYIO CETh
00s13aH 3aMEHUTD AP0, YCTAHOBICHHBINA aIMUHUCTPATOPOM, Ha JIMYHBIH MapOJIb.
[lepenaya UMeHHU NOJIL30BATENS U NTAPOJIS APYTUM JIMLAM KaTerOpHUYECKH 3ampeniaeTcs, Ipu
3arpoce CUCTEMBI O CMEHE IapoJisi HeOOX0AMMO 3aMEHHUTh €r0 HOBBIM; IPH YBOJBbHEHUU WU
CMEHE MecTa paboThl PAOOTHUKA PYKOBOAUTEINb MOPA3ICIICHUS] CTABUT B U3BECTHOCTH
aJIMMHHCTPATOPa CETH JAJISl OTKIIFOUEHUS YYETHOM 3aIlMCH MOJIb30BaTENs.

5.2 Tlpwu 3ampoce ycTaHOBKH OOHOBJIEHUH ONEPALlMOHHON CUCTEMBI 110JIb30BaTENb
00s13aH pa3pelnTh CUCTEME aBTOMAaTUYECKYIO YCTAaHOBKY.

6 Omeemcmeennocmo

PabotHuku, HapymuBII“e TpeOOBaHUS HACTOSIIEH HHCTPYKLIUU, HECYT
OTBETCTBEHHOCTb B COOTBETCTBUU C ACUCTBYIOLIUM 3aKOHOJATEIbCTBOM U JIOKAJIIbHBIMU
HOPMAaTUBHBIMH akTaMu OpraHu3aluu.

Bomnpocsl

1. Kakue »stanbl mnpeanosiaraeT BBOJ B AKCILUIyaTalUI0  KOMIIBIOTEPHOM
JIOKAJIbHOM ceTn?

2. TpeboBanusiM KaKUX HOPMATHUBHBIX JOKYMEHTOB JOJDKHA COOTBETCTBOBATH
KOMITBIOTEpHAs CETh, BBOAMMAs B SKCILTyaTaluio?

3. Kakue canuTtapHO-TUTHEHUYECKHE HOPMBI U TpeOOBaHUs CIIEAYyET COOII0IaTh

IIprU BBEACHUU KOMHBIOTGpHOfI CCTH B 3KCHJ’IyaTaI_II/IIO?

Jleknusa 12-14

TIporpaMMHO-anNapaTHbIe CPEACTBA 3AIMTHI HHPOPMAIMH B CETH
1. AnnapatHble cpecTBa 3aIUThl HHPOPMALHH

2. IIporpaMMHBIE CpeCTBA 3alIUTH HHOPMALIUK

3. CepBucsl 6e30macHOCTH

4. Bonpocs

AnnapartHble CPeCcTBA 3aIMTHI HH(pOopMAauK

IIporpaMMHO-annapaTHbie CPEACTBA 3aAIMTHI MH(POPMAIMH — 3TO CEPBHCHI
GE30IaCHOCTH, BCTPOEHHBIE B CETEBBIE ONEPAIIMOHHBIE CHCTEMBI.

K annapaTHbIM CpeACTBAM 3aIMUTHI HH(GOPMAIMH OTHOCATCS DIIEKTPOHHBIE
3JIEKTPOHHO-MEXAHMYECKHE YCTPOWCTBA, BKIKOYAEMBIE B COCTAB TeXHUUeCKuX cpencts KC u
BBINOJTHAIOIINE (CAMOCTOSATENBHO UM B €IMHOM KOMILIEKCE C ITPOrPAMMHBIMH CPEICTBAMM)
HeKOTOpbIe GyHKIMKU obecriedenns nHGOpMamonHoi GesonacHocth. Kpurepuem
OTHECEHHs YCTPONCTBA K alapaTHEIM, 4 He K MHKEHEPHO-TEXHMYECKMM CPEICTBAM 3allUThI
ABISETCS 0053aTENLHOE BKIFOYEHHUE B COCTAaB TEXHHUECKHX cpencTB KC.
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K OCHOBHBIM anmapaTHbIM CpeIcTBAM 3aIUTHI HHPOPMAIIUK OTHOCSTCS:
yCTpoCTBa Il BBOJIa MACHTU(DULIMPYIOLIEH MoIb30BaTeNsd HH(OpMaLUn

(MarHUTHBIX U IUIACTUKOBBIX KapT, OTIEYATKOB MMAIbLEB | T. I1.); YCTpOHCTBA IS
mmdpoBanus uHGopMaImy;
YCTpPOMCTBA ISl BOCIPENIATCTBOBAHNS HECAHKIIMOHUPOBAHHOMY BKJIFOUCHHIO
pabounx cTaHIUK U CePBEPOB (IJEKTPOHHBIE 3aMKH U OJIOKHPATOPBI).
IIpuMepbl BCIOMOraTe/IbHBIX ANNAPATHBIX CPEACTB 3alMThHI HH(pOpMaLMu:
YCTPOIHCTBAa YHUUYTOXKEHUS HHPOPMALIMU HA MATHUTHBIX HOCUTENSX; YCTPOMCTBA
CUTHAJIHM3aLUH O MOIBITKAX HECAHKIIMOHUPOBAHHBIX JCHCTBHUNA

noas3oBatrenei KC u np.
IIporpaMmmHBbIe cpeacTBa 3a1UMTHI HHpOPMaALIMHU

[Ton mporpaMMHBIMU cpeICTBAMH 3alIIMTHI HH(POPMALMH TOHUMAIOT
CHeIHalIbHBIC TPOTPAMMBI, BKIIFOYaeMbIE B COCTaB IporpamMmmMHoro odecrneuenus: KC
WCKITIOYUTEIIBHO JIJIS1 BBIITOJIHEHUS 3aUTHBIX PyHKIMH. K OCHOBHBIM NPOrpaMMHBIM
CpeCTBaM 3alIUThl THPOPMAITUU OTHOCSTCS:

porpaMMbl UAESHTU(GUKALMU U ayTeHTHUQUKauK noib3oBateneid KC; mporpamMmebl

pasrpaHWYeHUS TOCTYIa Moab3oBaTenel k pecypcam KC; mporpammsl mudpoBaHus

nHpopmanuu;

MPOrPaMMBbI 3aIIUTH HHOOPMALIMOHHBIX PECYpPCOB (CUCTEMHOTO U MIPUKIIATHOTO
MIPOrPaMMHOTO O0ecTieueHus1, 0a3 TaHHBIX, KOMITBIOTEPHBIX CPEICTB OOYUYCHUS | T. 11.) OT
HECaHKIMOHUPOBAHHOTO U3MEHEHHUS, UCTIOJIb30BAaHUS M KOTIUPOBAHMUS.

[Tpumepsl BemoMoraTeJibHbIX IPOrPAMMHBIX CPeACTB 3alUThl HH()OPMALIUU:

MIPOrpPaMMBbI YHUUYTOXKEHUS OCTaTOYHOI uHbOopMaIuu (B Omokax

OIIEPATUBHOW NIAMSITH, BPEMEHHBIX (hailyiaX U T. 11.); MPOrpaMMbl ayauTa (BeICHUS
PEruCTPalIMOHHBIX KYPHAJIOB) COOBITHH, CB3aHHBIX ¢ Oe3omacHocThio KC, mmst
o0ecreYeHrs BO3MOXXHOCTH BOCCTaHOBIICHHSI U JIOKA3aTeNIbCTBA (PaKTa MPOUCIIECTBUS ATHX
COOBITHIA; TTPOTPAMMBbI UIMUTAITUHN PA0OTHI ¢ HAPYIIUTENEM (OTBJICUCHUS €TO HA

MoJIydyeHue SKoObl KOH(PUACHIINATbHONW HH(OPMAIIMK); MPOTrPaMMbl TECTOBOTO KOHTPOJIS
sammmennocta KC u ap.
CepBuchl 6e301aCHOCTH

K cepBucaM 0e30nacHOCTH OTHOCATCS: UACHTU(PUKAUS U ayTeHTU(DUKAIHS,
yIpaBJIeHHE JOCTYIOM, TPOTOKOIMPOBAHUE U ayIUT, KpUnTorpadus, SKpaHUPOBAHUE.

[Ton npenTudukanue, (pPUMEHUTEIHHO K 00€CIIEYeHHIO HHPOPMAIIIOHHOM
0€30MacCHOCTH KOMITBIOTEPHOM CETH, TOHUMAIOT OJJHO3HAUYHOE Paclo3HaBaHHE YHUKAIHHOTO
MMEHH CYObEKTa KOMITBIOTEpHOU ceTu. MaeHTudukaius npeaHasHadeHa Jijisi Toro, 4Toobl
M0JI30BATENb WM BBIYUCIUTENIBbHBINA MPOLIECC, NEHCTBYIOLINNA 110 KOMaH/IE ONPEAEICHHOTO
MOJIH30BATENIS, MOTJIU UACHTHU(PUIIUPOBATH CEOsI ITyTeM COOOIIEHNS CBOETO UMEHH.

AyTeHTHGUKANMSA 03HAYAET IMOJTBEPKACHUE TOTO, YTO MPEAbABIECHHOE UM
COOTBETCTBYET JAHHOMY CYOBEKTY (IMOATBEPKICHHE MOUTHHHOCTH CyObekTa). C MOMOIIBI0
ayTeHTU(UKAIUK BTOpasi CTOPOHA yOexkKAaeTcsl, UTO MOIb30BaTElNb, MBITAIOIINIICS BOUTH B
OTIEpaI[MOHHYIO CUCTEMY, JIEHCTBUTENIBHO TOT, 3@ KOTO C€0sl BBIIACT.

CpencrBa ynpasJieHHsl 10CTYIIOM MTO3BOJISIFOT crielu(UIIUPOBATh U
KOHTPOJIUPOBATH JCHCTBUS, KOTOPHIE TTOJIb30BATEIM U BHIYUCITUTEIIBHBIE TTPOIIECCH MOTYT
BBITIONHSATH HaJl HHGOpMAIUEH U IPYTUMH KOMITBIOTEPHBIMU PECYPCAMU, TO €CTh pedb HJIET
0 JIOTUYECKOM YTIPaBJICHUH TOCTYIIOM, KOTOPBINA peau3yeTcsi MPOrpaMMHBIMU CPEJCTBaAMHU.

Jlorudeckoe yrpaBieHHE JOCTYIIOM o0ecreunBaeT KOH(DUIESHIINATILHOCTD U
L[EJIOCTHOCTh 00BEKTOB IyTEM 3alpeleHus: 00CITyKUBAaHUS HEAaBTOPHU3UPOBAHHBIX
nonb3oBareneil. KoHTposabs mpaB A0CTyna OCyIECTBISETCS TOCPEICTBOM Pa3IuUHbIX
KOMIIOHEHT MPOrPAMMHOM CPEIbI — AJIPOM CETEBOM ONEPAIMOHHON CUCTEMBI,
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JOTIOJTHUTEIBHBIMH CPECTBAMU O€30MaCHOCTH, CHCTEMON yIpaBiIeHHUs 0a3aMu TaHHBIX,
MOCPETHUYECKUM MPOTrPAMMHBIM 00ECIIEUEHHUEM.
IIpoTokomMpoBaHHeM Ha3bIBaeTCs Mporecc cOopa U HAKOIICHUS HH(POPMALIUU O
COOBITHSX, MPOUCXOSIIUX B KOMIIBIOTEPHOH CETH.
Bo3MoskHBIE COOBITHSI IPUHATO JEJIUTh HA TPU TPYIIIBL:
BHEIIIHUE COOBITHS, BBI3BAHHBIC ACHCTBUSMH JIPYTUX CEPBUCOB; BHYTPECHHHE
COOBITHS, BEI3BAaHHBIE JICHCTBUAMHU CAMOTO CEPBHCA; KIMEHTCKUE COOBITHH,
BBI3BAHHBIC JICHCTBUSAMU I10JIb30BaTENCH U
aZIMMHHCTPATOPOB.

AyIUTOM Ha3bIBaeTCs MPOLEIypa aHAIN3a HAKOIIJICHHOM B pe3ynbTaTe
MPOTOKOIMPOBAHUS HH(OPMAIIMU. DTOT aHAIHU3 MOXKET OCYIIECTBIATHCS ONIEPATUBHO B
peasbHOM BPEMEHH WM NEPUOIUYECKH.

JKPpaH 3TO CPEACTBO Pa3rpaHUUEHHUS JOCTYIA KIIMEHTOB U3 OJJHOTO CETEBOrO
MHOYKECTBA K CEpBEpaM, IIPUHAJIEKAIINUM JAPYrOMy CETEBOMY MHOXecTBY. DyHKIMS IKpaHa
3aKJII0YAeTCsl B KOHTPOJIE BCEX MH(POPMALMOHHBIX TTOTOKOB MEXIY JABYMSI MHOKECTBAMH
cucteM. [Ipumepamu 3KpaHOB SIBISIOTCS MEKCETEBBIC dKpaHbl (Opanamayapsl (firewalls)),
YCTAHABJIMBAEMbIE JUIsl 3AIUTHI JIOKATbHON CETH OpraHu3alluy, UMEIOIEH BbIXO/ B
OTKPBITYIO CpeLy.

Metoa kpunrorpaguu — oJ1HO U3 HanOOJIee MOIIHBIX CPEICTB 00ECIICUECHNUS
KOH(UIEHIIMATBHOCTH U KOHTPOJISI LIEJIOCTHOCTH MHpOpMarui. OCHOBHOM 3JIeMEHT
kpunrorpadun mmdposanue (Wi npeoOpa3oBaHUE JaHHBIX B HEUUTAO0EIbHYIO (hopMy
Kiouei mudposanus pacmuppoBku). B coctaB kpunrorpadguueckoil cHCTeMbl BXOAST:
OJIMH WJIM HECKOJIBKUX aITOPUTMOB IN(POBAHUS, KIFOUH, UCIIOJIB3YEMbIE STUMH
aJITOpUTMaMH IU(PPOBaHHUs, IOACUCTEMBI YIPABICHUS KI0YaMH, He3au(ppOBaHHBINA U
3amuppOBAHHBIA TEKCTHI.

[Tpu ucnonb30BaHUM METO/]a KpUNTOrpaduu Ha MEPBOM 3Talle K TEKCTY, KOTOPBIi
HE00X0AMMO MH(POBATH, MPUMEHSIOTCS AITOPUTM MH(POBAHUS U KITFOY IS TIOTYICHUS U3
Hero 3amugpoBaHHOro Tekcra. Ha BTopom 3tane 3amugpoBaHHbIN TEKCT eperaeTcs K
MECTY Ha3HAYEeHUsI, II€ TOT YK€ CaMblil aJllFOPUTM MCIIONIb3YETCs AJisl €ro paciuu(poBKU.

K11040M Ha3bIBaeTCs YUCIIO, UCTIOIb3yeMOe KPpUNITOrpauIecKUM aIrOpUTMOM IS
I (PPOBaHUS TEKCTA.

B xpunrorpaduu ucnonszyercs ABa MeToAa MM PPOBAHUA CUMMETPUYHOE U
aCUMMETPUYHOE.

[Tpy cumMMeTpHYHOM MM (POBaAHMU 15 NG POBAHUS U JJIS paciiu(ppOBKU
OTIIPaBUTEJIEM U TOJTy4yaTesIleM IPUMEHSETCS OJIMH U TOT )K€ KIF04, 00 MCIIOIb30BaHUH
KOTOpPOT'0 OHU JI0rOBapuBaroTcs 3apaHee. OCHOBHON HENOCTATOK CUMMETPUYHOTO
U (PPOBAHUS COCTOUT B TOM, YTO KJIFOU JIOJKEH ObITh U3BECTEH KaK OTIPABUTEINIO, TaK U
MOJTy4aTeNo, OTKy/a BOZHUKAET HOBasl podsieMa 0€301MacHON PacChUIKU KITIOUYEH.

CymiecTByeT Takke BapuaHT CUMMETPUYHOTO KU (POBaHMsI, OCHOBAHHBII Ha
UCIOJIb30BAHUHU COCTABHBIX KJIIOUEH, KOT/Ia CEKPETHBIHM KITI0Y IEJIUTCS Ha JIBE YacTH,
XpaHslmecs oTAeabHo. TakuM o0pa3oMm, KaXkJas 4acTh caMma o ce0e He MMO3BOJISET
BBINOJIHUTH PacIu(ppOBKY.

AcumMeTpuyHOe UG poBaHUe XapaKTePU3yeTCs TEM, UTO MPH MU(POBaAHUH
MCIOJIb3YIOTCS ABa KJIIOYa: MEPBBIN KITIOY JIeJaeTcsl 001IeA0CTYNHBIM (ITyOJIUYHBIM) U
UCTOJb3yeTCsl U MM(POBKH, @ BTOPOH SIBJISETCS 3aKPBITHIM (CEKPETHBIM) U UCTIOIb3YyeTCs
U1 paciinpoBKU

JIOoTIOTHUTENBHBIM METOIOM 3aIIUTHI HIM(PPYEMBIX TaHHBIX U MPOBEPKU HX
L[EJIOCTHOCTH siBJIsieTCs] HuGpoBasi NOANUCH.

Bonpocsl

1. Uto oTHOCHTCS K cepBUcaM 0€30macHOCTH?
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2. Uro sBnsiercss Hanbonee 3QpPEKTUBHBIM CPECTBOM ISl 3alIUTHI OT CETEBBIX

aTak?

3. Uro HazpIBaeTcs yTeukoi nHpopmaruun?

4, 3ammra uHopManmuu obecrieuuBaeTCss PUMEHEHHEM AaHTUBUPYCHBIX
cpeacTn?

S. B coorBercTBMM € HOpMaMM POCCHMCKOIO 3aKOHOJATEIbCTBA 3alllUTA

uHbOpMaLUU NIPEJICTABIAET COOON NMPHHSITHE MTPABOBBIX, OPraHU3ALMOHHBIX U TEXHUYECKUX
Mep, HAIPABJICHHBIX HA ...

6. CepBuchbl 6€30I1aCHOCTH, BCTPOEHHBIE B CETEBHIC ONEPALMOHHBIE CHCTEMBI,
3TO...

1. YcrpoiicTBa A7 BBOJA HACHTH(QHUUIHMPYIOMIEH MOJIb30BaTeiss MH(OpMAIHH,
ycTpoiicTBa Ui WM(pPOBaHUA HHPOPMALMHU; YCTPOWCTBA s BOCHPENATCTBOBAHUS
HECAaHKIIMOHMPOBAHHOMY BKJIIOUEHHIO pab0ounX CTAaHIIUN M CEPBEPOB, OTHOCATCA K ...

8. VYcrpoiicTBa  yHMUYTOXKEHHS HMH(OpPMaluM Ha MAarHUTHBIX HOCHUTENSX;
YCTPOMCTBA CUTHAJIM3ALMUA O IMONBITKAX HECAHKIIMOHUPOBAHHBIX JEHCTBUU I0Jb30BaTEIICH
KOMITBIOTEPHBIX CETEH OTHOCATCS K. ..

9. [IporpamMmbl  unentudukanuu u ayreHTudukanuu mnonb3osareneit KC;
IIpOrpaMMbl  pa3rpaHUYeHHs] JocTymna moJsib3oBarenel k pecypcam KC; mnporpammsl
g poBaHus uH(pOpMaInu; POrPaMMBI 3aIUTHI MH(GOPMAITMOHHBIX oT

HCCAHKIIUOHUPOBAHHOI'O U3SMCHCHU A, UCITIOJIb30BAHNA U KOIIMPOBAHUA OTHOCATCA K ...

10. IIporpamMMbl yHHMYTOXEHHsS OCTaTOYHON MH(OPMALUM; IPOrPaMMbl AyAUTA
COOBITUH, CBs3aHHBIX C Oe3omacHocThio KC, s oOecriedueHuss BO3MOXKHOCTH
BOCCTAHOBJICHUSI W JI0Ka3aTelbCTBa (paKkTa IMPOMCIIECTBUS STUX COOBITUH; MPOrpamMMmbl
MMUTAIU paboOThl ¢ HapyIIUTEIEM MPOTrPaMMbl TECTOBOTO KOHTpos 3amuineHHoctu KC
OTHOCSITCS K...

11 OI{HOSHa‘lHOG pacno3HaBaHne€ YHUKAJIbHOI'O KUMCHU CY6’beKTa KOMHBIOTCpHOﬁ
CE€TH — 3TO...

12. TloarBepskaeHue MOMIMHHOCTH CyOBEKTa — 3TO. ..

13.  TIponecc cbopa ¥ HakoIIEHHsT HHPOPMAIMU O COOBITUSAX, MPOUCXOAAIINX B
KOMITBIOTEPHOU CETH — 3TO. ..

14. Tlponemypa anamu3a HaKOIUIEHHOW B pe3yIbTaTe€ MPOTOKOJIMPOBAHMS
uHpOpMaILHU — 3TO. ..

15.  CpencrBo pasrpannueHus JOCTyIa KIMEHTOB U3 OJHOIO CETEBOI0 MHOKECTBA
K cepBepaM, NPUHAUIEKALIUM IPYTOMY CETEBOMY MHOXKECTBY — OTO...

16. Ywucno, ucnomb3yeMoe KpHUOTOrpauuecKUM airOpUTMOM s IH(pPOBAHMS
TEKCTa — 3TO...

17. HasoBuTe [ONOJHHUTENBHBIA METOM 3alUTHI muppyeMbIX JTaHHBIX U
MPOBEPKU UX LETOCTHOCTH.

18.  Hasosure Buj mmdpoBanus, MpH KOTOPOM HMCIIONB3YOTCS JBa KIIOYa, OIUH
KJIIOY.

TecT 119 cCaMOKOHTPOJIA

1. Ko pykoBoaui pa3padotkoii mpotokosia TCP\IP, koTopslii 10 cux mop
HCIOJIb3YETCS IS Iepeaadn JaHHbIX 110 ceTh?

a. Bunron Cepd
b. Peit Tomnurcon
C. ITox bapsn
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. Pobept Kan
. JIuHuu cBA3M - 3TO...

. TIepearoIas cpea
. CTAHLUU
. a0OHEHTEHI CETU

. PeXuM nepenadu
. Pexxum nepenauu, korja NpueMHUK U IEPEIaTUUK [IOCIEI0BATEIbHO MEHSIOTCA
MECTaMH...

LO O T NDO

. TYTUIEKCHBIN

. CUMIUIEKCHBIN

. IOy 1YIUIEKCHBIN

. IepearIINT

. Konduryparnus (Tomoaorus) 10KaIbHONH KOMIIBIOTEPHOHN CeTH, B KOTOPOU BCe
pabourie CTaHIIMU COSAMHEHBI C CEPBEPOM, Ha3bIBACTCA:

A0 O T D

d. KOJIbIIEBOM

b. 3Be3na

C. mmHHOHI

d. panuansHO-KONMBIIEBOI

5. Komnbrorep, mpe1ocTaBisOmni CBOM PECYPCHl APYTUM KOMIBIOTEpaM MPU
COBMECTHOH paboTe, Ha3bIBACTCA:

. aJlanTepoM
. KOMMYTaTOpOM

. CTaHIMEN

. CepBEpOM

. Kaxoii BUI TOmoIOriy npeicTaBiIeH Ha pUCYHKE?
. IIMHHAs

. KOJIbIIeBast

. 3Be37000pa3Has

. Mepapxuueckas
VYkaxure 00s3aTeNbHYIO XapaKTEePUCTUKY KOMITBIOTEPHOM
CETH, CO3aHHOM Ha OCHOBE TOIOJIOTUH «3BE3a»:

N O T 00 oW

d. KoMmbroTepHas ceTb - HECKOJIIBKO KOMIIBIOTEPOB, HCIOJIb3YEMBIX JUIS
CXOXKHX Ollepalui

b. KommbioTepnas ceTh - rpyma KOMIBIOTEPOB, COETHHEHHBIX C TTOMOIIBIO
CHEelMaIbHOM anmnaparypsl

C. OOs3aTenpHOE HaTUYKE CEpBEpa

d. KoMmbioTeps! HOMKHEI COEIMHATECA HEMOCPENCTBEHHO APYT C APYrOM
8. IlakeT conepxut:

d. Azxpec TOJIbKO KOMITbIOTEpPA, KOTOPOMY OH MOCIaH
b. Anpec xommbIOTEpa-TOTyYaTENs U afpec KOMIBIOTEPA — OTIIPABHTENS
C. Undopmanuro 6e3 aapecon

d. 3aronoBok coobGuieHus
9. CeTbI0 Ha3BIBAETCH:

a. COBOKyl'IHOCTI) KOMITBIOTEPOB, HAXOAAINUXCA B OJHOM ITOMCIICHUHA
b. COBOKYHHOCTL KOMIIBIOTCPOB, COCAUHCHHLIX JINHUSAMU CBA3U
C. COBOKYHHOCTB BCECTO KOMMYHHKAIITMOHHOT'O O60py,[[0BaHI/IH,

Haxoasamerocsa B OAHOM ITOMCIIICHU N



d. COBOKYHHOCTB KOMIIBKOTCPOB, COCIMHCHHLIX JIMHUAMU CBA3U JI1
perieHust Kakux-J1m0o 3a1a4q

10. HeGounbmas opranuzamnus (5 COTPYAHUKOB) coOUpaeTcs MOCTPOUTH ceTh. Kakoit
THUII CETH SIBJIICTCS IS Hee HanboJiee mpueMIIeMbIM?

a. OnHOpaHroBas CeThb
b. Cers ¢ BrTeneHHBIM CepBepOM
C. CeTb Ha OCHOBE TOIOJIOTHH «3BE37a»

d. Cerp Ha OCHOBE TOTIOJNIOTHH «KOJIBIIO»
11. B xakom THMe ceTeil 6€30MacHOCTh HAXOUTCS Ha OoJiee BBICOKOM YPOBHE?

a. B 01HOpaHTOBHIX CeTAX
b. B cersix Ha ocHOBe cepBepa
C. B ceTsaX Ha OCHOBE TOMONOTHH IIIHHA»

d. B cersix Ha OCHOBE TOTIONIOTHH KKOJBIIO»
12. KoakcuanbHbIi Kabellb UMEET KUy, U3TOTOBJICHHYIO U3:

a. Meau
b. Crekna
C. IInmactuka

d. Cramu
13. Kakoii T KoakcuaiabHOro KaOemsi He CyIEeCTBYeT?

a. Toakun
b. Cpenunit
C. Toncteii

d. Cpenu npeokeHHBIX BAPHAHTOB HET BEPHOTO.
14. J1ns noaxrodeHust BUTOM Mapbl K KOMIIBIOTEPY HUCIIOJIb3YETCS BUJIKA U THE3/I0:

a. RG-44
b. RG-45
C. RG-54

d. RG-55
15. KaGenb, ciocoOHbI epeaBaTh 00bIINEe 00bEMbI JAHHBIX HA OOJIbIINE
PacCTOsIHHUSA, - 3TO:

d. KoakcuanpHblli kabeb
b. Butas mapa
C. OnroBOJIOKOHHBINA Ka0eIb

d. Memubiii kabens
16. BeiOepurte mpaBMIIbLHOE YTBEPKICHUE:

a. Texnonorus Bluetooth paGotaer Ha nanbHUX pacCTOSTHUSIX

b. Jlins pa6oter Texnonoruu Bluetooth Hammdue mpsAMOit BUAMMOCTH
00s13aTeNIbHO

C. Mus pabotsl TexHosoruu Bluetooth Hanmuune npsimoi BuguMocTu
HEeo053aTeNbHO

d. Cpemu npemokeHHBIX BAPHAHTOB HET BEPHOTO
17. B KakOoM TOKOJIEHUH CEMENCTBA KOMITBIOTEPOB MOSBWINCH TEPMHUHAIIBI?
a.l

b. 1l
c. ll

d. Iv
18. KTo aBTOp Mien CcBsI3aTh HECKOJIBKO KOMITBIOTEPOB B OJIHY CETh?



a. ITox bapan
b. Po6epr Teitnop
C. Peit TomnuHCOH

d. Bunton Cepd
19. Kak Ha3bIBasIach II€pBasi OTEUECTBEHHAS! KOMITBIOTEPHAs CETh?

a. RELCOM
b. ARPANET
C. UACHET

d. INTERNET
20. Yto Takoe aboHeHTCKasa cuctemMa?

d. AOGOHEHTEI CETH
b. Cranmms
C. AOOHEHTBI CETU U CTaHIUU

d. Cpem/l MMPpECAT0KECHHBIX BAPUAaHTOB HET BEPHOTI'O.
21. Pexxum nepeaadn AaHHbIX TOJBKO B OHOM HAIIPaBJICHUMU...

d. CUMINUICKCHBIN
b. MOJIYAYTIIEKCHBIN
C. IyIUJIEKCHBIN

d. Cpenu npenoxeHHBIX BAPHAHTOB HET BEPHOTO.
22. MHOX€ECTBO KOMIIBIOTEPOB, CBA3aHHBIX KaHAJIaMu iepeaun nH(popMaluu u
HaXO/AIIMXCS B IIpe/ieiax OAHOTO MOMELEHUS, 3/JaHNsl, Ha3bIBACTCS:

ad. TI100aTbHON KOMITBIOTEPHOH CETHIO
b. undopmanronnoii cucTeMoii ¢ runEpCBA3AME
C. JIOKaJIbHOW KOMITBIOTEPHOU CEThIO

d. peruoHansHOM KOMIBIOTEPHOI CETHIO
23. B xakoM BHJI€ TOTIOJIOTUH BBIXOJ OJHOTO U3 y3JI0B CETH HAPYIIIAET
paboTocrocoOHOCTh Beeit ceTn?

d. IIMHHAas
b. 3Be€3/1000pazHas
C. KoJIbLICBas

d. Hepapxnuydcckasd
24. B 3aBUCHMOCTH OT YAAJIICHHOCTHU KOMIIBIOTEPOB CE€THU YCIIOBHO PA3ACJIAOT Ha:

ad. MecTHBIE U JTOKAJILHBIE
b. JTokaneusle ¥ TI00aIBHBIE
C. Jlomamnwue u ri1o0aabHbBIC

d. lomammnue u MecTHEIE
25. B KakuXx ceTsX Bce KOMIBIOTEPh! PABHOIIPABHbBI?

d. B OHOPAHTOBBIX CETAX
b. B cersax ¢ BEIIENEHABIM cepBEpPOM
C. B DIEKTPUYECKUX CETIX

d. B rmoGanpHBIX ceTsax
26. YKaxXuTe OCHOBHYIO XapaKTEPUCTUKY JIOKAJIbHON CETH:

a. KOMHB}OTepBI PacCroJIOKEHbI B OJJTHOM 3JaHHUU, IIOMCIHICHUHA
b. COCI[I/IHCHI/IG MPOUCXOAUT C TOMOIILI0 BBICOKOCKOPOCTHBIX aaalTepoOB

C. PabGoune CTaHIIUU MOTYT HAXOAUTBHCA B PA3HBIX IrOpoOAax, HO 00s13aTeNIBHO
Ha OJHOM KOHTHHCHTC

d . COCI[I/IHCHI/IC NpOUCXOAUT IIpHU oMo KOMMYHUKAITUOHHOT'O



obopynoBaHus
27. Ha30BUTE COBOKYITHOCTD TTPaBUJI, MIPU MTOMOIINA KOTOPBIX COOOIICHUE
o0OpabaTeiBaeTCs CTPYKTYPHBIMH 3JIEMEHTAMH U TIEPEIACTCS I10 CETH

a. Unrepdetic
b. Iporoxon
C. [Taker

d. Pexxum nepenayn
28. Kax1p1i1 oJ1b30BaTellb MOJIYYUI B CBOE PACIIOPSHKEHUE TEPMHUHAII TTOCIIE
MOSIBJICHUS .

d. cucTeM MakeTHOW 00paboTKU
b. nepsbix nOKaNTBHEIX ceTeit
C. rmo0anbHBIX ceTel

d. MHOTOTEPMHUHAJIBHBIX CUCTEM
29. M0>XHO 11 Ha3BaTh CEThIO MATh KOMIIBIOTEPOB, HAXOASAIIMXCSA B OJJTHOM
OMEIEHUU?

a. Jla
b. Her
C. MoHO, ecliid 3TU KOMITBIOTEPBI COCIMHEHBI B CETh

d. Cpenu npeokeHHBIX BAPHAHTOB HET BEPHOTO.
30. IIpeumyiecTBa pa3/ieieHusl annapaTHbIX PECYPCOB MIPH UCIIOIb30BAaHUU
KOMITBIOTEPHBIX CETEH 3aKIF0YaeTCsl B TOM, YTO:

d. [losnbp3oBarenu MOryT COBMECTHO pabOTaTh C MPUHTEPOM U IPYTHUMHU
nepudepuiHbIMU YCTPOMCTBAMH, MOJIKIOYEHHBIMU K OJJHOMY U3 KOMIIBIOTEPOB

b. Kowmmsiotepnsle cetr ynpomaoT oOMeH nH(GOpMAIUEH MEKITy
MOJTb30BATEISIMU

C. O0a BBIIECTOAIINX OTBETA BEPHBI
d. Cpenu npeayioKeHHBIX BApUAaHTOB HET BEPHOTO.

31. Kakoe ycTpoiicTBO 00s13aTeIbHO 7Sl TIOJKIIOYEHHSI KOMITBIOTEpa K CeTH?
a. CerteBoil amantep

b. Koruentparop

C. Mapupyrtusarop

d. Poyrep

32. Kakas cetb saBisiercs 0oJiee nerieBoii?

a. OgHOopaHroBas ceTh

b. Cers c BBInETEHHEBIM CEpBEPOM

C. CeTb Ha OCHOBE TOIIOJIOTHH «3BE37a»

d. Cpenu npenmoxeHHBIX BAPHAHTOB HET BEPHOTO.
33. YeM HemocpeCTBEHHO OKpY’KeHa KHJ1a KOAKCHaIbHOTO Kabens?

a. CioeM MU30JISIIIHNA
b. DKpaHOM B METAJUIMYECKOH OIJIETKE
C. Bueuueli 000104K0i

d. Huuem He okpyxkeHa
34. Kakue Mepbl MOXHO MPEANPUHSITH ISl YBEIHMUEHUS HH(OPMALIMOHHON CKOPOCTH
cerMeHTa?

d. YMEHBIIUTH AJTUHY KaOest
b. BLIGpaTh Kabenb ¢ MEHBIINM COMPOTUBIEHHEM
C. BbIOpaTh Kabenb ¢ OoJiee MUPOKOM MOT0COM MPOMYCKaHUS



d. HpI/IMeHI/ITL MCTO/] KOIII/IpOBaHI/ISI C 60.]166 y3KI/IM CHGKTpOM
35. 3a cueTr KaKoro MexaHu3Ma II0JaBJISI0OTCI HoMeXH B kKademsax UTP?

d. DKpaHMPOBAHUE U CKPyUHUBaHUE
b. ysenuuenue aunb cermenTa
C. yMeHbIIEHHE JJIMHBI CETMEHTa

d. cpeau NpCAJIOKCHHBIX BAPUAHTOB HET BEPHOT'O
36. JlaliTe onpenencHue MOHATHS «00I.

d. CKOpPOCTh M3MEHEHHS HH(OPMAIIMOHHOTO CHTHAJIA
b. undopmarmonnas ckopocTs
C. CKOpOCTH Ilepenadyul JaHHBIX

d. Cpenu npennoxxeHHBIX BAPHAHTOB HET BEPHOTO.
37. Uto Ha3bIBAETCS IEMEHTaApPHBIM KaHAIOM ITU(POBBIX Tele(OHHBIX ceTei?

a. mudporoit kanan 64 Kout/c
b. mudposoii kanan 56 Kéur/c
C. mudponoii kanan 100 Kout/c

d. Cpenu npeaioxKeHHBIX BAPUAHTOB HET BEPHOTO.
38. OSI - »ro0:

d. Mozaenb B3aHMOZI€I>'ICTBI/I$I OTKPBITBIX CUCTEM
b. MCXKAYyHapoAHasA OpraHu3anus 1o CTaHgapTu3sanunu
C. cereBas OIICpalOHHAasA CUCTEMA

d. cereBoe nporpammuoe obecneuenue
39. Kakoii ypoBeHb sTasionHoi Mojenu OS] obecnieunBaeT ceTeBble yCIyru
M0JIb30BATEIBCKUM IPHUKIIAJHBIM IIPOrpaMMam?

d. YpoBeHb IIPEICTABICHUN
b. Yposens npunosxennii
C. Ceancosblit

d. TpancnoprabIii
40. Kakoii ypoBens 3taionHoi mogenu OS] yctanaBnuBaet, 00OCITyKUBaeT U
yIIpaBJIsieT C€aHCaMM B3aUMOICHCTBHSI MPUKIIAAHBIX IPOrpaMm?

d. CeaHcoBblit
b. Tpancnoprhsiit
C. YpoBeHb IIPUIIOKEHUN

d. Yposens npescrapnennii
41. Yto U3 NpUBEIEHHOTO HIKE HAWITY4IIMM 00pa3oM OINHUCHIBAET JeiiTarpammy?

a. Ilaker ceTreBOro ypoBHs

b. JlBonunoe npencraBnenne nHGOPMAINHI O MapIIPyTH3AIIHHI

C. IloceimaemMoe HCTOYHUKY COOOIIEHUE C MOJITBEPHKACHUEM MTOTyYSHUS
HETMOBPEKICHHBIX JTaHHBIX

d. Maker mauHEX pasmepom meree 100 Gaiit

42. Kakoli ypoBeHb 3TanoHHoi Moaenu OS] pemraer Bonpocs! yBETOMIIEHHS O
HEUCIPABHOCTSIX, YUUTHIBAET TOMOJIOTHIO CETH U YIIPABIISIET TOTOKOM JaHHBIX?

a. CereBoii

b. Tpancnoprasrit
C. Pusnueckui

d. Kanansnsrit
43. Yo 13 NpUBEACHHOIO HUKE HAWITY4IIUM 00pa3oM OMUCHIBAET QYHKIUIO YPOBHS
MpeACTaBICHUIN?



a. OH ofecrieunBaeT AJIEKTPHUECKUE, MEXaHMUYECKHE, MPOLEAypHbIE U
(GYHKIMOHATIBHBIE CPECTBA AJIS aKTUBU3ALMHU U MOAJEPKAHUS KaHAlIa CBA3H MEXIY

CUCTEeMaMHU
b. OH npeocTaBisieT CETEBbIC YCIYTH MOJIb30BATEILCKUM MPUKIIATHBIM
porpaMMam
C. OH oOpabaThIBacT yBEJOMJICHHS 00 ONTMOKAX, YYMTHIBAECT TOTIOJOTHIO
CEeTH U YIPABJISIET IOTOKOM JIaHHBIX
d. OHn obecnieunBaeT (opMaTUPOBAHKE KOJA U IPEIICTABICHHUE JAHHBIX

44, HauboJiee 3alIMIIEHHBIM OT IepeXBaTa JaHHBIX SBIISCTCS:
KoakcuanpHublii KaOeib

. Butas mapa

OnToBOJIOKOHHBIH Ka0eb

. Cpenu npeioKeHHbIX BAPUAHTOB HET BEPHOTO.
45. B ayniekcHOM peXUMe yCTPOUCTBAa MOTYT

TOJIBKO NIepeaBaTh HHPOPMAITIIO
. WIK TIepeaBaTh, WM IPUHUMATH HHPOPMAIUIO
¥ TIepe/iaBaTh, U MPUHUMATh HHPOPMAITUIO

oo o

oo oW

Cpezm MMPECAJIOKCHHBIX BAPUAHTOB HET BEPHOTO.
46. B yeM COCTOUT TJIaBHBIA OTINYHTEIbHBIN IIpU3HAK JIOKAJIbHOM ceTn?

UIOLIAAb ceTh He 6osee 1 kM2
. OTpPaHHYEHHOE KOJUYECTBO I10JIh30BaTENIEH, KAUECTBCHHAS CBSI3b
[ICHTPAIM30BAHHOE YIIPaBJICHHE PabOTOM ceTH

. 00bEeIMHEHNE KOMIIBIOTEPOB B IIPEJIENaX OJHOTO 3/1aHUS
7. Kakoii Tum  cpeasl nepenayu obecrnieunBaeT MaKCUMAaJIbHYO
MIOMEXO03aLIUILEHHOCTh U CEKPETHOCTb Nepeaun HHpopmauu?

a. nH(ppaKpacHbIA KaHAI

~rO O Ug:o

b. onroBonokonnkIit kabens
C. BuTad mapa

d. xoakcuanbHbIi Kabemns
48. Ha xakom ypoBHe Mozenu OSI paGoTaroT MapiipyTu3aTopbi?

d. Ha KaHAJILHOM
b. na TPAHCIIOPTHOM
C. Ha ceTeBOM

d. na pusuueckom
49. Kakoii yposenb mozenu OS] onpenensier ckopocTb MOOUTOBOM neperaun?

a. ¢usnueckuit
b. xanansHbIH
C. cereBoil

d. TpancnopTHsIit
50. KakoBbI 0COOEHHOCTH OJJHOPAHTOBOM ceTu?

d. HCKIIIOYEHHUE KOJTM3UHN U rapaHTUPOBAHHOE BpeMs JOCTYIa

b. pasBuras cucrema pasrpaHHUeHNs IPaB JOCTYTIA, HEOOXOAUMOCTh
aJIMUHUCTpaTOpa

C. LEeHTpaJM30BaHHBIN KOHTPOJIb 32 0OMEHOM U 3¢ (eKTUBHAS 3alUTa
TTAHHBIX

d. mpocrora u HuM3Kag CTOMMOCTE, HEGOBIIOE KOMMYECTBO AGOHEHTOB

51. Beibepure npeioxenue, gydiie apyrux onpezaenstomiee TCP/IP.



a. IIporokomn, pazpadoranusiii Microsoft Ayt TOro, 4T0OBI MO3BOUTH
MapUIpyTU3aUI0 HHPOPMAITUH MEXKTYy CMEIIAaHHBIMU CETSIMH.

b. Iporokon, paspaGoranneii IAB mis Toro, 4to0bl NMPETOCTaBUTH AOCTYI K
HuTepHeTy pa3indHbIM MPOU3BOAUTENSM MPOTPAMMHOIO U allapaTHOro 00ecrneyeHus

C. CeMeiicTBO MPOTOKOJIOB, OPraHU3OBHIBAIOIINX OOMEH MH(pOpMaIuen MexIy
pasHBIMU THIIAMHU TPHIOKEHUN, KOTOpBIE PabOTAlOT Ha PAa3IMYHBIX IIaThopMax U B
Pa3IHYHBIX CETEBBIX OKPYKECHUSIX.

d. CewmeiictBo nmpoTokos10B, paspaboTanubx Microsoft u mo3BossonIee
OOBIYHBIM ITOJIB30BATEIISIM OTY4YaTh AOCTYH K pecypcam UHtepuera. 52. MAC-
aJipec sBISeTCS

a. 32-pa3psIHbIM

b. 64-pazpsmubiM

C. 48-pa3psaaHbiM

d. 8-paspsambiM

53. Kro HazHauaet ¢uszudeckuit aapec (MAC-anpec) abDOHEHTOB CETH
Ethernet?

d. KOMIIBIOTEP-CEPBEP
b. usrorosurens ceresoro agantepa
C. aKTHUBHOE IIPUJIOKEHUE

d. nomp3oBarenn KOMIIBIOTEPA
54. B uem ocHoBHOe npeumyiectBo cetu FDDI nepen octanbHbIMU CTaHAAPTHBIMU
ceTaMu’?

d. MakCUMaJIbHOE KOJIMYECTBO AOOHEHTOB
b. ucnonk3oBanne onToBOMOKOHHOTO Kabems
C. MakcUMalbHBINA pa3Mep CeTH

d. ucnonb3oBanue MapkepHOTo METO/IA yIIPABIEHHUS
55. Kaxkoii ypoBenb Mozenu OSI 3aaet ioruueckue aapeca U OnpeaesiseT MapIpyr,
10 KOTOPOMY OYZET IepeaBaThCs MAKET:

d. TPaHCIOPTHBIN
b. xananbubIit
C. nmpuxiIagHON

d. ceresoit
56. becripoBoHOE MTOAKITIOYEHNE 00ECTIEUNBAET. ..
a. MaKCHUMaJIbHYI0 MOOMIBHOCTD U OTIEPAaTUBHOCTDH CBS3U
b. OBICTPBIN CHOCOO OpraHu3allud CBA3M, T.e. OCOOEHHBIN 3ddexT

JOCTUraeTcs, €CIM MPOKIIa[Ka Kabels CBA3aHa CO 3HAYMTEIbHBIMM 3aTpaTaMH, WU
HEBO3MOXHA (HampuMmep, B IOMELICHHUAX, HMEIOLIUX >KeJIe300€TOHHBIE OBl U
CTeHbl, M T.J.) WIH HeuenecooOpa3Ha (HampuMmep, B TOMEUIEHHM, CHSATOM Ha
KOPOTKHH CPOK);

C. M0JIOCY TIPONYCKAHMSI C OTPAaHUUYEHHBIM YaCTOTHBIM PECYPCOM

d. BC€ OTBCThHI BEPHBI
57. Buasl 6ecripoBOIHOTO JOCTYHA:

d. xa0elILHOE TEIEBUICHHE,
b. MHOTOKAHANTBHAS IMEKTPOCBA3D;
C. MecTHbIE TeneOHHbBIE CETH;

d. Cpenu npenmoxxeHHBIX BAPHAHTOB HET BEPHOTO.
58. WLAN-ceTn 06maaroT psioM IpeuMyIiecTB nepea 0ObIYHBIMU KaOeTbHBIMH
CEeTSAMHU:



d. Huskas ckopocTh pabOThI, 3aTO BBICOKAsI yCTOMYMBOCTh COSTUHEHUS U
xoporiee mudpoBaHue

b. WLAN-cets MOXkHO 04eHB GBICTPO Pa3BEPHYTh, YTO OUEHB YIOOHO TIPH
IIPOBECHNH MTPE3CHTALNI WK B YCIOBUAX pabOTHI BHE odrca

C. WLAN-ceTh MOXKHO HCIIOJIB30BATh TaM, TJe TPEOYETCS BBICOKAs
CKOpOCTh pabOTHI M MOCTOSIHHOE COCTUHEHHE

d. Bce BIIIECTOAIIME OTBETHI BEPHEI
59. Wi-Fi ceTb MOXET UCIIOIB30BATHCA:

da. JIIA O6’b€I[I/IHeHI/IH IIPOCTPAHCTBCHHO PAa3HCCCHHBIX HOI[CCTGf/i B OJHY
O6H_[y1-0 CEThb TaM, TIC KabeJbpHOoe COCOAUHECHUC HOI[CCTGfI HCBO3MOXXHO HJIHN
HEXCJIATCIbHO

b. JIIA 6€CHpOBOI[HOl"O INOAKIOYCHUA MOJIb30BaTeJIeH K CeTH
C. BCC BBIIICCTOANIMEC OTBECTHI BEPHBI;

d. Cpenu npeayioKeHHbIX BApUaHTOB HET BEPHOTO.
60. Kak Ha3bIiBaeTcst BUI OECIIPOBOTHOM CBSI3HM, 00ECIIEYMBAIOIINN MOOMIBHOCTh
aOOHEHTOB B IpejieNax JOCTATOYHO OOJBIION 30HBI OOCTYKHUBAHUS, a TAK)KE TIPOIIE U
JIeIIeBIIE 10 IPUHIIUIIAM TOCTPOCHHUS U MPEOCTABISAIOT aOOHEHTaM MEeHbIIUI Habop ycimyr?

d. MepCOHAJIbHAsA CITyTHUKOBASI CBA3b;
b. pannosemanwe;
C. TeneBUCHUE;

d. Cpenu npeI0/KeHHBIX BADHAHTOB HET BEPHOTO.
61. B cersax Wi-Fi:

d. (QyHKUMS pOYMUHTa OTCYTCTBYET, T.€. IOJIB30BATEIN HE MOTYT
MepPEeMEeNIaThCs 110 TEPPUTOPHUH IMOKPBITUS CETH 0€3 pa3pbiBa COCTUHEHUS

b. ¢ynkms poymuHra cymecTByeT, Ho OrpaHHYEHA TOIBKO B IPEJIENax
oHOTO 31aHus (oduca, KBAPTHPHI U T.11.)

C. cymecTByeT QYHKIIHS pOYMHUHTa, OJlarogaps 4eMy MOJIb30BaTeTH MOTYT
nepeMeniaTh Mo TePPUTOPUH MOKPBITUS CETH 0€3 pa3pbiBa COSTUHEHUS

d. Cpenu npennoskeHHBIX BApUAHTOB HET BEPHOTO.
62. ba3oBbIi peXUM TOUKH JIOCTYIA UCITIONb3YETCS JUIS:

d. IOAKIIOYEHU K HEM KINECHTOB
b. noxkroueHus k Heii 6a30BBIX CTAHIHI
C. obHapyxeHus1 OECIIPOBOIHBIX CETEeH HEU3BECTHBIX CTAHAPTOB

d. Bce BBIIECTOSAIIME OTBETHI BEHEI;

63. Cucremsl iepeiau HHGOpPMAIIUU, B KOTOPOH CUTHAJIBI SJIEKTPOCBA3ZH
NEepeaaTCs IOCPEACTBOM PAAUOBOJIH B OTKPBITOM IIPOCTPAHCTBE, HA3BIBAETCHL. ..

a. CHCTEMOM CBS3H;

b. cucremoit ontrueckoit ces3y;
C. cucreMoy IIPOBOIHOM CBS3H;

d. Cpenu npennoXeHHbIX BApUaHTOB HET BEPHOTO.
64. Ha mpakTuke 04eHb 4acTO MPUMEHSIOTCS aHTCHHBI, 00J1aat01Ine
JICUCTBUEM.

d. BCEHAIIPAaBJICHHBIM;
b. nanpasnennmM;
C. y3KO HaIIpaBIICHHBIM;

d. Cpenu npenmoxxeHHBIX BAPHAHTOB HET BEPHOTO.
65. KakoBo ocHoBHOE nipenmytiiectBo WLAN?

d. BBICOKas IIOMEXO03aIIUIICHHOCTh nepecaadun HH(bOpMaLIHH
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b. Gonbiioe konmuuecTBO AGOHEHTOB
C. MOOWJIBHOCTH aDOHEHTOB

d. Gonbime paccTosnus MeX Ty aG0HEHTaMu
66. KaxoBsl ocHOBHBIE JocTOMHCTBA ceTh Fast Ethernet?

d. MakcHMallbHOE PaCCTOAHHUEC MEKIAY KOMIIBIOTEPAMH, MAKCUMaJIbHOC
YHCJII0 O6’bel[I/IHSIeMbIX KOMIIBIOTCPOB

b. Bo3MOXHOCTH MpUMEHEHHUS TOMONOT A THIIA KONBIIO U IIMHA
C. coBmectuMocTh ¢ Ethernet u BbicOkast CKOpoCThb nepeaun

d. BO3MOXHOCTB MCIIOIB30BaHMS JTIOOBIX TMHUIA TIepe1aul (BUTHIX Hap,
KOaKCHAJIbHOTO ¥ ONTOBOJIOKOHHOTO Kabeneil)

67. B coBpeMeHHOM MUpE TEIEKOMMYHHUKAIUU OECIIPOBOHBIE CUCTEMbI CBSI3H
MIPUMEHSIOTCS B..

d. JJOKQJIbHBIX CETIX
b. KOPIOPATUBHBIX CETSIX;
C. TI00AJIbHEIX CETAX;

d BCC BBIIICCTOAIME OTBCTHI BEPHBI;
68. HazoBute ncnosib3yeMblil CTaHAAPT COTOBON CBS3H. .

a. GSM

b. DECT

C. Smart-II

d. Cpem/l MNpCAIOKCHHBIX BApUAHTOB HET BEPHOT'O.

69. Kakomy ypoBHio mozenu OS] nmpuHaaiexKuT oOMEeH COOOIEHUSAMH C MPUKIIATHON
porpamMmmoin?

d. MPUKIATHON

b. ceancosrrii

C. TpaHCHOPTHBIN

d. npencrasnenus

70. Kak Ha3bIBaeTCs pexXUM MEPEeIayu JaHHBIX MEXY IByMs O€CIIPOBOJHBIMU
ceTeBbIMHU ajanTtepamu 0e3 ucnonb3oBanus Touku loctyma?

a. HotSpot

b. Ad Hoc
Cc. WDS

d. Cpenu npenio’keHHBIX BAPHAHTOB HET BEPHOTO.

71. Uto pekoMeHayeT CTaHAapT, €CIH JUTMHA JTMHUH OKa3allach 00jee MaKCUMAaIbHO
JOMYCTUMOM ?

d. HE IoMycKaeT cepTU(UKAINY C [ENbIO MOTYYeHHs TapaHTUH

b. e nomyckaer B mpuHIITIE

C. peKOMEHyeT U3MEpPEHUs TapaMeTPOB JTUHUU

d. HECT peKOMeHI[aI_II/Iﬁ
72. FOpI/IBOHTaHBHaH noACHUCTEMA BKIIIOYACT B ceOst:

¢dbukcupoBaHHbIC Kabemu, aDOHEHTCKUE PO3ETKU U TTaHETH
b. ¢uxcuposanusie u rubkue KOMMYTAIMOHHbIE KaOeH
C. ¢ukcupoBaHHbIE U THOKME KOMMYTAI[MOHHBIE KabeaH, aDOHEHTCKUe
PO3ETKH U TTaHEeNH! IS TIOAKITIOYSHHS IEPEYHNCIICHHBIX Kabenen
d. ropusonTanbHEIE Kabenu, MEXaHHYECKOE OKOHUAHHE Kabeleit (pazbeMbl),
KOMMYTaIMoHHbIe coenuHenns B PI1 sTaxka U TelIeKOMMYHUKAITHOHHBIC Pa3beMbl
73. Untepdeiicamu CKC sBnstoTes:
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d. TOYKH MOIKIIOYEHHUS aKTUBHOT'O 00OPYIOBaHUS

b. Touxu moakmOUEHHS AKTMBHOTO 0GOPYIOBAHMUS 32 HCKIIOYEHHEM TOUKH
nepexonua

C. mro0Oble pa3beMHbIE COEAMHEHUS

d. Touku moAKTIOUEHMS aKTMBHOTO 00OPY/IOBAHMS 1 Kabesel BHEIHIX
ciryx0

74. MakcuMaJIbHO JOMYCTHMAs [UIMHA MAaruCTPaIbHBIX MOJACUCTEM 3IaHUS U
KOMILJIEKCA COCTaBIISICT:

a. 2000 MeTpoOB C y4eTOM OrpaHUYEHUN MPUIIOKEHUN U Cpeibl Tiepeadn
b. 2020 meTpoB ¢ yueToMm orpaHHUEHNMIA IPUITOKEHHIT U CPeIbl epeIaun
C. 2040 meTpoB C y4eTOM OTrpaHUUYEHUI NPUIIOKEHUN U CPEIbl IIEpelaun

d. onpenensercs orpaHUYEHUAMY IPHIIOKEHUH U CPEJIBI IEPEIaun
75. TenekOMMyHUKAIIMOHHAS! PO3ETKA!

a. sisercs pyHKImoHanbHeIM d51emMenToM CKC
b. ne Bxomut B cocta CKC
C. sBusercs unrepdeiicom u pyHkuonanbHeIM 1eMenToM CKC

d. sBnsercs uarepdeiicom CKC
76.  MakcuManabHO JOMyCTUMAsl JITMHA JIMHUW TOPU30HTAIEHON
MIOJICHCTEMBI COCTABJISIET:

a. 94 metpa
b. 90 merpos
C. 100 meTpoB

d. 95 merpon
77. IlapameTpsl kKabemnei onpenenstoTCs:

d. Kareropuei
b. xmaccom
C. xareropueil B aMepHKaHCKHUX CTaHJAPTaX M KJIACCOM B MEXTYHAPOIHBIX

d. xareropumeii u BOJTHOBEIM CONPOTHBIECHHUEM ISl CHMMETPHYHBIX 1
MOJIOBBIM THUIIOM JJIsl ONITOBOJIOKOHHBIX
78. KommyTtarmonssle kabenu (patch cords) npegHazHadeHsl:

d. JUIsi KOMMYTAIlMi TUIa MaHelb - NaHeIb
b. nns noxkmrouenwuit x maTepdeiicam CKC
C. A MOJKIIIOYEHUSI 000PYIOBAHUS M KOMMYTAIIMH HA TTAHENSIX

d. ans kKoMmyTanuit Ha TAHETAX U KPOCCax
79. Yto Takoe ruiaHupoBaHue?

d. YCIO)KHEHHOE MOJEIMPOBAHUE YK€ HACTYIIUBIIEH JEUCTBUTEIBHOCTH
b. YHpolieHHOe MOIEIMPOBAHUE €11IE HE HACTYIIUBIIEH JEHCTBUTEIbHOCTH
C. YCI0)XKHEHHOE MOJICIMPOBAHUE €IE HE HACTYNMUBILIEH I€MCTBUTEIIbHOCTH

d. Cpenu npenmoxeHHBIX BAPHAHTOB HET BEPHOTO.
80. Kakoii atan HeoOs13aTesieH PU MPOEKTUPOBAHUH CETH?

Opranu3zanys CUIIOBOM 3JIEKTPUYECKON CETH

OCHOBHBIE CETEBBIE PEIIECHNUS

OnTuMu3anus ¥ MOUCK HEUCIIPaBHOCTEH B paboTaromniel cetu
HcxonHble faHHbIE

[IpoexTupoBaHue KaOeIbHON CHCTEMBI

Br16op ¢ yuerom cToumoctu

VYcTaHOBKA CETEBBIX KapT, aKTUBHBIX CETEBBIX YCTPOUCTB, ceTeBoil OC u

@rPo0 o
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JPYIUX CETEBBIX IIPOrPaMMHEIX CPEICTB
81. CKoJIbKO MPOIIEHTOB HEOOXOIMMO OCTABJIATH JIJISl PACIIUPEHUS CeTh?
a. 5-10

b. 10-25
C. 20-50

d. Cpenu npenoxeHHBIX BAPHAHTOB HET BEPHOTO.
82. Yemy noKHA COOTBETCTBOBATH CTPYKTYpa CETH?

a. MmMeromiemMycsi B HATMYHH 000pYI0BAHUIO

b. Ctpykrype 3nanus umm kommiekca 3aanuit

C. KomnuecTBy paboumnx mect

d. Cpenu npeaoxeHHbIX BAPHAHTOB HET BEPHOTO.

83. YpoBeHb CTaHIapTU3AIMH 000pYI0BaHUs, CKOPOCTH Mepeaadn HHPOPMaIUN 1
BO3MOJKHBIE TOTIOJIOTHH CETH HEOOXOIMMO yUUTHIBATh MIPH BbIOOpE:

a. Kommbrorepos

b. Pacnionosxenus pabounx mect

C. CereBoro o60pyaoBaHUs

d. Tumna xaGens
84. Kakoil tum cpeapl mepeaadd oOECIeUMBAECT MAKCUMAIbHYIO TTOMEXO03AIIHIEHHOCTh U
CEKPETHOCTh Mepeaadn nHpopMaIuu?

a. GecipoBOIHAS CBSI3b
b. onroBonokorHkI Kabems
C. BuTas napa

d. xoakcuanbublit Kabenn
85. IlpenocTaBieHue JeralbHBIM NOJIB30BaTeNeM AU PepeHIIMPOBAHHBIX MTPAB
J0CTyIa K pecypcaM CHUCTEMBI - 3TO...

d. ABropuzanus
b. Unentudukamnms
C. Paznenenue nocrymna

d. Cpenu npenio’keHHBIX BAPHAHTOB HET BEPHOTO.
86. [IpucBoenne cyobekTaM U 00bEKTaM JOCTyINa YHUKAIHLHOTO HOMepa, mudpa,
KOJIa U T.II. C LENbI0 MOTY4YeHHs TOCTya K HHGOpMaIuu

a. Unentuduxanus

b. Ayrentuduxanus

C. Ayaurt

d. Cpenu npenio’keHHBIX BAPHAHTOB HET BEPHOTO.

87. CBOMCTBO, KOTOPOE TapaHTUPYET, YTO HHPOPMAIH HE MOXKET OBITh JOCTYITHA
WJIM pacKphITa AJsl HEaBTOPU30BAHHBIX JINYHOCTEH, 0OBEKTOB MIIH MPOIIECCOB.

a. KondpuaennmanbHOCTh

b. Besomacuocts

C. llIudposanue

d. Cpenu npeIokeHHBIX BAPHAHTOB HET BEPHOTO.

88. CrerneHp 3aMIIIEHHOCTH WH(OPMAITMK OT HETATUBHOT'O BO3JICUCTBUS Ha HEE C
TOUKH 3PEHUS HApYIIEHUs ¢ PU3NIECKON U JTOTHUECKOM EeTOCTHOCTH UITN
HECaHKITMOHUPOBAHHOTO UCIIOJIH30BAHMS.

a. besonacHocTh HHpOpMAaIIH
b. Kordunenrmansrocts
C. udposanue



d. Cpenu npenokeHHBIX BAPHAHTOB HET BEPHOTO.
89. 3anuch OnpeeIeHHBIX COOBITHI B )KypHaAJI 0€301TaCHOCTH CepBepa.
a. Ayaut

b. Monuropunr
C. Iudposanue

d. Cpenu npenoxeHHBIX BAPHAHTOB HET BEPHOTO.
90. ITony4yenue u aHaJIU3 UHPOPMALIMU O COCTOSHUU PECYPCOB CUCTEMBI C IIOMOIIIBIO
CHEIUAIBHBIX CPEJACTB KOHTPOJIS.

a. MoHuTOpuHT
b. Aynur
C. Iudposanue

d. Cpenu npeaioKeHHBIX BApUAaHTOB HET BEPHOTO.
91. HanbGosee HaaeKHBI MEXaHU3M JIJIS 3aIIUTHI COJIEPKaHMUs COOOIICHHH.

a. Kpunrorpagus
b. Kpunronorus
C. llIndpoBanue

d. Cpenu npenmoxxeHHBIX BAPHAHTOB HET BEPHOTO.
92. Kakoit xnacc xabeneirt UTP u3 onuceiBaembix B cranaapre EIA/TIA-
568B sBisieTcss HanboJee YacTo PEKOMEHAYEMbIM M UCIIOIb3yeMbIM Ipu ycTaHoBke JIBC?

a. Kareropuu 5
b. Kareropuu 6
C. Kareropumu 6e

d. Kareropuu 7e
93. Kaxkoii TUII THE3/I0BOTO pa3beMa JO0JDKEH MCIIOIb30BAThHCS JISl CO3/1aHMs COSAMHEHUH C
kabenem UTP kaTeropuut 5 B ropu30HTAIBHOM KaOenbHOU crucTeMe?

a. RJ45
b. RJ12
C. USB

d. Cpenu npenmoxeHHBIX BAPHAHTOB HET BEPHOTO.
94. Kakoit Tun xabens ucnonssyercs B cetsix 10BaseT?

a. Buras napa
b. OnrrososokHO
C. KoakcuanbHbIi

d. Cpenu npeokeHHBIX BAPHAHTOB HET BEPHOTO.
95. UYro MOXHO caenars, €clii  pa3Mepsl 3/1aHus
IPEBBIIAIOT YCTAHOBJIEHHYIO MaKCUMAJIbHYIO JJIUHY Kabems?

a. Jlo6aBUTH MOBTOPUTENH
b. Jlo6aBuTs ceppep
C. YBenMuuTh JUIMHY CerMEHTa

d. MomensaTs kabens Ha APyTOit THIT
96. Kakoe npenmyIiecTBO JaeT UCIOJIb30BAHUE TOMOJOTUHU «3BE3/1a»?

d. Bricokasg HageXHOCTh
b. Huskas croumocTs
C. HeoO6xoauMoCTh B a AMUHUCTPHUPOBAHUN

d. Cpenu npeokeHHBIX BAPHAHTOB HET BEPHOTO.
97. YTo MpOUCXOIUT C CUTHAJIOM, €CIIU JIJIMHA OTPe3Ka TOPU30HTAIBHOM KaOeIbHOM
CHCTEMBI TIPEBHINIACT Pa3Mep, ycTaHaBIMBaeMblid ctangapTom EIA/TIA-568B7
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a. Curnain ocnabeBaer

b. Curnan ycummpaercs

C. CurnaJ nepecraeTr TPaHCIUPOBATHCS

d. Cpenu npeaoxeHHbIX BADHAHTOB HET BEPHOTO.

98. CepBep, B OCHOBHYIO 33Jjady KOTOPOTO BXOJHUT IPEIOCTaBICHHE IOCTYIA K
¢aiinam Ha guCKe:

a. (aiti-cepsep

b. xonTponnep nomena

C. TepMHUHAJIBHBINA CEPBEP

d. Cpenu npenokeHHBIX BAPHAHTOB HET BEPHOTO.

99. Kommiekc  MepomnpusTui, HAIpPaBJICHHBIX Ha
obecnieueHrne HHHOPMAIMOHHON OE30MACHOCTH:

a. 3amuTa HHpOpPMAIHH

b. uadopmanmonnas 3amura

C. GezomacHOCTh UHPOPMALIUU

d. undopmanuonHas 6e30MaCHOCTS

100. Kakoii ctanaapT periiaMeHTHPYET MOCTPOCHHE CTPYKTYPUPOBAHHBIX KaOETbHBIX
cucrem?

a. 'OCT P 53246-2008
b. IEEE 802.11

C. OSI

d. TSpP/IP

101. Kako#i sTam siBiasieTcsl HEPBLIM MPU MIPOSKTUPOBAHUN CETH?
a. Ucxonublie naHHbIC

b. IMpoexTupoBanue KabeabHOI CHCTEMEI
C. BbiOop ¢ yueToMm cTOUMOCTH
d. Cpenu npenoxeHHBIX BAPHAHTOB HET BEPHOTO.

102. YcTpoicTBO TSl MOAYIISIIIMK U JEMOYISIIUU CUTHANA), UCTIONB3YeTCs IS
MIPUCOECTUHEHHS] KOMITBIOTEPOB K CETH

d. MoJIeM

b. xonmenTparop

C. Mapuipyrusarop

d. mpoxcu-cepsep

103. YcTpoiicTBO TepechllaeT JaHHbIe, MOCTYIHUBIINE MO OJHOMY M3 KaHAIOB CBA3H,
B KOX/JIbIK U3 NIPUCOCANHCHHBIX KaHAJIOB

d. MoJIeM

b. xonmenTparop

C. MapupyTusarop

d. mpoxcu-cepsep

104. YcTpoicTBO HalpaBiiseT JaHHbIE TOJIBKO 110 OJJHOMY KaHaly, OIpeesis
MapuIpyT, 10 KOTOPOMY HYKHO II€pECIIaTh JaHHbIE

d. MPOKCU-CEPBED
b. xonmenTparop
C. xoMMyTarop

d. mapmpyruzatop

105. Y naneHHbIi1 KOMIBIOTEP, KOTOPBIHM, IPH MOAKIIOYEHNN K HEMY Balllell MallUuHBI,
CTaHOBHTCS MOCPETHUKOM JJISl BBIXOJ]a @0OHEHTa B MHTEPHET

d. MPOKCU-CEPBED



b. xonnentparop
C. koMMyTaTop

d. mapmpyruzarop
106. YCcTpoiCTBO COENMHSAET HECKOJIBKO CETEN B OHY, IEPECHIIAET JaHHBIE U3 OJHOMN

CETH B JIPYTYIO
d. MoaeM

b. xonnenrparop
C. koMMyTaTop

d. mapmpyruzarop

107. 'apaHTHs TOTO, YTO CEKPETHBIE JaHHBIE OYIYT JOCTYIHBI TOIBKO TEM
[10JIb30BATENISIM, KOTOPBIM 3TOT JAOCTYII pa3pelleH (Takue MoJIb30BaTeIN Ha3bIBAOTCS
aBTOPU30BAaHHBIMH).

a. KondunenunanbHoCcTh
b. Tocrynuocts
C. LlexocTHOCTH

d. Cpenu npeokeHHBIX BAPHAHTOB HET BEPHOTO.
108. I'apanTHs TOTO, YTO ABTOPH30BAHHBIC TIOJIH30BATENN BCETAA MOIyYaT JOCTYI K
JAHHBIM.

a. KonduaennuanbHOCTh
b. Tocrymuocts
C. LlenocTHOCTH

d. Cpenu npeokeHHBIX BAPHAHTOB HET BEPHOTO.

109. I'apanTHs COXpaHHOCTU JAaHHBIMU MPABUIBHBIX 3HAUEHUN, KOTOpast
obecreynBaeTcs 3apeToM JJIsl HeaBTOPU30BAHHBIX M0JIb30BaTeel KaKuM-TM00 06pazom
M3MEHSTh, MOJITU(UIIMPOBATH, pa3pyllaTh MM CO31aBaTh JTaHHBIC.

a. KondunenunanbHocTh
b. ocrymrocTs
C. IlemocTHOCTD

d. Cpenu npenmoxeHHBIX BAPHAHTOB HET BEPHOTO.
110. Yrpo3sl BbI3bIBaIOTCS OUITMOOYHBIMU JIEHCTBUSIMHU JIOSUIBHBIX COTPYIHUKOB,
CTaHOBATCSA CJIEJICTBUEM UX HU3KOW KBaJM(UKAMU UK 0€30TBETCTBEHHOCTH.

ad. YMBIIUICHHBIE
b. HeywmsblneHnssie

111. Yrpo3sl MOTYT OrpaHMYUBATHCS JIMOO TACCUBHBIM YTCHUEM JIAHHBIX WIIH
MOHHUTOPHHIOM CHUCTEMBI, JTHOO0 BKIIOYATh B C€0s1 aKTUBHBIC JCHCTBHS, HAIPUMED
HapylIeHHE EIOCTHOCTU U IOCTYITHOCTH MH(pOpMaluu, IpUBeJeHNE B Hepabouee
COCTOSIHHME NPUJIOKEHHUN U YCTPONCTB.

d. YMBbIIUICHHBIE

b. Heymbimnennsie

112. CoBOKYMHOCTh MEPONPUSITUIA, METOJIOB U CPEJICTB, 0OECIIEUNBAIOIINX POBEPKY
LEJIOCTHOCTH MH(POPMALIUH; UCKITIOUEHNE HECAHKLIMOHUPOBAHHOT'O JIOCTYIA K pecypcam
OBM u xpaHAmuMcs B HEW MPOrpaMMaM U JaHHBIM; UCKIIFOUEHHE HECAHKIIMOHUPOBAHHOTO
HCIO0JIb30BaHus XpaHsaumxcs B OBM nporpamm.

a. 3ammTa uHGOpMaLMU

b. Ceresas 6ezomacHocTh

C. Cpenu npensoKeHHbIX BApUaHTOB HET BEPHOTO.



113. CepBuchl 6e30macHOCTH (BBIOEpUTE BCE MPABUIBHBIC OTBETHI): a.
UIeHTU(DUKAINS U ayTCHTH(UKAITIS

b. mmdpopanue

. MHBEpCHs IapoJien

. KOHTPOJIb LIEJI0CTHOCTU

. peryaupoBaHue KOH(IUKTOB
SKpaHUPOBaHUE

. obecrieueHue 6€30aCHOrO BOCCTAHOBIICHUS

. K3IIMPOBAHUE 3aITUCEH
114. Hau6Gonee 3¢ heKTUBHOE CPEICTBO AJIS 3AIIUTHI OT CETEBBIX aTaK:
a. CIOJIb30BAHUE CETEBBIX 3KpaHOoB i «firewall»

b. ucnonk3oBanue aHTUBUPYCHBIX HPOrPaMM
C. mocerieHue TOJIbKO «HAIASKHBIX» VIHTepHET-Y3110B

oQ mh® OO

d. ucnonp3oBanue TONBKO CEPTHHUIMPOBAHHBIX IPOIPAMM-OPOY3EpPOB HPH

nocryne k ceru IHTepHer
115. YTeuka undopmanuu — 3710 ...

d. HECAaHKIIMOHMPOBAHHBIN MpoOIlecC MepeHoca HHPOpMAIUU OT UICTOYHHKA K
3TIOYMBIIIJICHHUKY

b. npouecc packpeITus cexpeTHOI HHpOPMAILHH

C. mporecc YHHUTOXKESHUS HHPOPMALIUU

d. menpennamepennas yrpara HocuTens HHGOPMALIUH

116. 3ammTa undopmanuu odecrneynBaeTcs IPUMEHEHHEM aHTUBUPYCHBIX CPEICTB?

a. Jla

b. Her

117. B cooTBeTCTBUU C HOPMaMH POCCUKCKOTO 3aKOHOAATEIHCTBA 3aIIUTa
nHpOpMAINY TPEACTABIAECT COO0H MPUHITHE TPABOBBIX, OPTaHU3AIMOHHBIX U TEXHHYECKUX
Mep, HalpaBJICHHBIX HA ...

a. oOecrieyeHre 3alUThl MH(OPMALMKM OT HENPaBOMEPHOrO JOCTYIa,
YHUYTOXKCHUS, MOTU(PHUIIMPOBAHUS, OJOKUPOBAHUS, KOMPOBAHMSI, MTPEIOCTABICHUS,
pacmpocTpaHeHus], a TAK)KE OT MHBIX HEMPAaBOMEPHBIX JEUCTBUN B OTHOIIIEHUHU TaKOM

uHpopmanuu

b.  peammsamumio npasa Ha KOCTYN K HHGOPMALIEH

C. coONIoJIeHe  HOpPM  MEXIyHapoJHOro  mpaBa B cdepe
MH(POPMALMOHHOM 6€30MacHOCTH

d. BBISIBIICHHE HAPYIIUTENEH U IPUBJICUCHHE X K OTBETCTBEHHOCTH

e. coOuro/ieHre KOH(UIEHIMANbHOCTH HH(OPMAIMM OrPaHUYEHHOTO
J0CTyIa

f. pa3paboTky METO/IOB " YCOBEPIICHCTBOBAHHE CpeAcTB

MH(POPMALMOHHOH 0€30MacHOCTH
118. Crioco6 moakmmtoueHus k IHTEpHET, 00€CcTeunBarONINii HAMOOBITHE
BO3MOKHOCTH JUIs IOCTYTA K MH()OPMAIIMOHHBIM pecypcam

. TIOCTOSIHHOE COEMHEHNE MO0 ONTOBOJIOKOHHOMY KaHaly

. YOQJIEHHBIHN 1OCTyN MO Tesie(OHHBIM KaHajIaM

. TIOCTOSIHHOE COEMHEHHE T10 BBIJICIIECHHOMY KaHaly

. TEpPMUHAIBHOE COETUHEHHE 110 KOMMYTHPYEMOMY Telle(hOHHOMY KaHAIly

O O O TOD

. BpEMEHHBIN JOCTyM 10 TenedOHHBIM KaHalaM
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119. 1nst xpanenus Paiinos, npeaHa3HAYSHHBIX 151 00IIEro JOCTyIa MOIb30BaTeIei
CETH, UCIIOJIb3YETCA ...

d. XOCT-KOMIIBIOTED
b. daiin-ceprep
C. pabouasi cTaHIUS

d. knuenT-cepsep
120. Tpaucnoptasrii mpotokod (TCP) obecrieunBaer ...

d. paszOuenwue ¢aitoB Ha [P- makeTsl B mpouecce nepeaayu u cOOpKy
@aioB B poLecce NOJIyYCHUS

b. mpuem, nepenauy u BeIauy 01HOTO CeaHca CBSI3H

C. TpemocCTaBlICHHE B PACHIOPSHKEHUE MOJIB30BATENS YKe IepepadoTaHHYIo
uH(pOpMaIIHIO

d. mocraBky MH(bOPMALHH OT KOMITBIOTEPA-OTIIPABUTENS K KOMITBIOTEDY-
I10JIy4aTeIto

121. Konduryparus (TONoJ0THs ) TOKATbHON KOMIIBIOTEPHOIN CETH, B KOTOPOM BCE
pabourie cTaHIIUU coeAMHEHBI ¢ Daiti-cepBepoM, Ha3bIBACTCH. . .

a. Konrnesoit
b. panuansHoii (3Be31000pa3HOiA)
C. muHHOM

d. apeBoBumHOI
122. CkopocTh nepeiauu JaHHbIX [0 KaHALy CBS3U U3MEPAETCS KOJIUYECTBOM
[IepEAaBaEMBbIX ...

d. 6aiiTOB B MUHYTY
b. 6uToB HEbOpManH B cexyHIy
C. CUMBOJIOB B CEKYHIY

d. cros B MUHYTY
123.  VYposenb MOJIENN OSI, kotopsrii obOecreunBaeT yCIyTH,
HEMOCPEACTBEHHO TOJICPKUBAIOIINE PUIIOKCHHS ITOJIH30BATEISI HA3bIBAIOT ... YPOBHEM.

a. IlpuknagabiM
b. [IpeacraBuTenbCKUM
C. CeaHCOBBIM

d. TpaucroprabM
124. Tlpusznak “Tomonorust ceTu” XapakTepusyer ...

CXeMy IIPOBOJIHBIX COEIMHEHMH B ceTH (cepBepa U pabouuX CTaHIUN)
. Kak paboTaer ceTh

CEeTh B 3aBUCUMOCTH OT €€ pa3Mepa

. COCTaB TeXHUYECKUX cpencts 125. CeTeBoi IPOTOKOI — 3TO ...
Habop coryameHuii 0 B3aUMOJIEHCTBUAX B KOMITBIOTEPHOM CETH

o o0 o

. TIOCTIeI0oBaTeNbHAs 3alMCh COOBITHI, TPOUCXOAIINX B KOMIIBIOTEPHOMN
CeTH
C. mpaBWJIa MHTEPIPETALMH TaHHBIX, IEPEJABAEMBIX 110 CETH

d. npaBuna ycTaHOBIEHMS CBS3M MEXTY IBYMs KOMITBIOTEPAMH B CETH
126. JlokanbHast BeruuciauTenbHas cetb (LAN) — 3710 ...

d. BBIYMCIUTENbHAS CE€Th, PYHKIIMOHUPYIOIIAs B Mpeeax Moapa3ieieHus
WJIY TIOJIpa3IETIeHUI IPEeaPUATHS

b. 06benuHenNe BEIUMCINTENEHBIX CeTell Ha TOCYIapCTBEHHOM YPOBHE
C. ceTh, QyHKIIMOHUPYIOIIAS B Mpeieiax OqHOr0 CyOheKkTa (henepaun

d. obmenaneTHoe 0OBETMHEHNE CETEH
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127. DTanonHas Mozens 0OMeHa HHPOPMAaIIUEH OTKPBITOI CUCTEMBI MOJIyYnIIa
Ha3BaHUE MOJIENH ...

a. ISO
b. OsI
C. OIS

d. onoc

128. RAID-maccuB 310

a. HabGop eCTKUX ITUCKOB, TOJKITIOYCHHBIX 0COOBIM 00pa3om

b. AutuBupycuas nporpamma

C. Bun xakepckol yTHIUTHI

d. Bpauamaysp

129. CepBuchl 6€30MacHOCTH, BCTPOCHHBIE B CETEBBIEC ONIEPALIMOHHBIE CUCTEMBI,
9T0...

a. [IporpamMmMHO-anmapaTHble CPEACTBA 3aTUTHI HHPOPMAIIUH B CETH

b. IMporpammusle cpencTpa 3amuTs HHGOPMALUN

C. AnnapatHble Cpe/icTBa 3alUThl HH(OpMaLUU

d. Cpencrra YIPABIEHUS TOCTYIIOM

130. YcTpoiicTBa 1715 BBOAA HACHTU(PHUIMPYIOIIEH MOJIb30BaTeNsl MHPOpMALUK
(MarHUTHBIX M TUIACTUKOBBIX KApT, OTIIEYATKOB MAJBIEB U T. I1.), YCTPOUCTBA JIJIs
g poBanus HHGOPMAIUU; YCTPONUCTBA TSl BOCIPENSTCTBOBAHMS HECAHKIIMOHUPOBAHHOMY
BKJIFOUEHUIO Pa0OUYUX CTAHIIMI U CEPBEPOB (JIEKTPOHHBIE 3aMKHU U OJIOKUPATOPHI),
OTHOCATCA K ...

d. OCHOBHBIM IIPOTPAMMHBIM CPEJICTBAM 3aIUTHI HHPOPMAITUU

b. OcHOBHEIM anmapaTHBIM CpeICTBAM 3aIIUTHl HHPOPMALUN

C. BciomoratenbHBIM MPOTPAMMHBIM CPEJICTBaM 3alIUThl HHPOPMALIHH

d. BcriomoraTenbHBIM anmapaTHBIM CPECTBAM 3aIIUTH HHPOPMAIIHI

131. YcrpoiicTBa yHUUTOXEHUS UHPOPMALIUKA HAa MAarHUTHBIX HOCUTEISIX;
YCTPOMCTBA CUTHAIN3ALIUU O TONBITKAX HECAHKIMOHUPOBAHHBIX JICUCTBUI 0JIb30BaTENIEH
KOMITBIOTEPHBIX CETEH OTHOCATCS K. ..

d. OCHOBHBIM IPOTPAMMHBIM CPEJICTBAM 3aIUTHI HHGOPMAIIUU

b. OcroBHEIM anmapaTHBIM cpeicTBaM 3aIUTHl HHGOPMAIIIH

C. BcrmomoratenbHbIM MIPOTPAMMHBIM CPEACTBAM 3aIIUTH HHPOPMAIIHH

d. BenomorarensHbIM anmnapaTHBIM CPEICTBAM 3alUThl HH(OPMALIUN

132. [IporpaMMsbl uieHTUGUKALNY U ayTeHTUQUKauu nojib3osateneit KC;
MporpaMMbl pa3rpaHUYEHUs JOCTyIa NoJib3oBaTenen k pecypcam KC; mporpammsl
mudpoBaHus UHPOPMAIIUK; TPOTPAMMBI 3aITUTH UHPOPMAIIMOHHBIX PECYPCOB (CUCTEMHOTO
Y TIPUKJIATHOTO MIPOTPAMMHOTO o0ecTieueHus1, 6a3 TaHHBIX, KOMITBIOTEPHBIX CPEICTB
0Oy4eHHUS U T. I1.) OT HECAHKITMOHUPOBAHHOTO U3MEHEHHS, UCIIOIH30BAHUS U KOTIMPOBAHUS
OTHOCSTCI K ...

d. OCHOBHBIM MTPOTPaAMMHBIM CPEJICTBAM 3alIUThl HH(POpMaIIUU

b. OcroBHEIM anmapaTHBIM cpeicTBaM 3aIIUTHl HHOPMAIIIH

C. BcrmomoratensHbIM IPOTPAMMHBIM CPEJICTBAM 3aIUTH HHPOpMAITIH

d. BeromorareasHbIM anmapaTHBIM CPEICTBAM 3aIUTHI HH(OPMAIIUU

133. TIporpaMMbl YHUYTOXEHHUSI OCTATOYHON MH(GOPMAIINH; TPOTPAMMBI ayAUTa
COOBITHI, CBSA3aHHBIX ¢ Oe30macHocThI0 KC, niis o0ecrieueHns BO3MOKHOCTH
BOCCTAaHOBJICHUS U JOKA3aTeIbCTBA (PaKTa MPOUCIIECTBUSI 3TUX COOBITUI; TPOTPAMMBI
MMUTAIIHN paOdOThI ¢ HAPYIIUTEIEM; POTPAMMBbl TECTOBOTO KOHTpOJIs 3amuiieHHocT KC
OTHOCSTCA K...
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d. OCHOBHBIM NPOTPaMMHBIM CPEICTBAM 3aILUTHl HHPOPMAILTUT
b. OcHoBHBIM anmapaTHBIM cpeICTBAM 3aIUTHI HHPOPMAITHH
C. BcromorareabHBIM IPOrPaMMHBIM CPEICTBAM 3aIlUThl HHPOpMaITUN

d. BciomoraTenbHBIM anmapaTHBIM CPECTBAM 3aIUThI HH(OPMALUH
134. OnHO3HAYHOE pacno3HABaHKME YHUKAIBHOTO UMEHH CYOBhEKTa KOMIThIOTEPHOM
CETH — 3TO...

a. Unentuduxanus

b. Ayrentnduxamms

C. Aynur

d. IIporokonuposanue

135. IloaTBepkaeHUE MOATUHHOCTH CYOBEKTa — 3TO. ..
a. Unertudukamms

b. Ayrentnduxamms

C. Aynur
d. IIporokonuposanue
136. Ilpomecc cbopa u HaKOIUICHUS WH(OpMAIHA O COOBITHSIX,

MPOUCXOMSAIINX B KOMITBIOTEPHOM CETH — 3TO. ..
a. Unentuduxamnms
b. Ayrentndukanus
C. Ayaurt
d. [Iporoxonuposanue

137. IIpouenypa ananu3a HaKOIUIEHHOM B pe3yJibTaTe MPOTOKOJIMPOBAHUS
nH(popMauu — 3T0...

a. Unentuduxamnms

b. Ayrentndukanus

C. Ayaurt

d. [Iporoxonuposanue

138. CpencTBo pa3rpaHUdeHus 10CTYINa KJIMEHTOB U3 OIHOTO CETEBOI0 MHOXKECTBA K
cepBepaM, MPUHAUICKAIIUM JIPYTOMY CETEBOMY MHOXKECTBY — 3TO...

d. OkpaH

b. Kmou

C. Hudposas moamnuch

139. Yucno, ucnonapzyemMoe KpunTorpapuueckumM alropuTMoM JUisl u(pOBaHUS
TeKCcTa — 3T0. ..

a. DkpaH

b. Kmou

C. lludposas noanuch

140. JIomoTHUTENEHBIA METOJT 3aIIMTHI IH(PPYEMBIX TaHHBIX U IPOBEPKU UX
LIEJIOCTHOCTH:

a. DkpaH

b. Kmou

C. lludposas noanuch

141. Bua mmdpoBaHus, Ipu KOTOPOM UCTIOJIB3YIOTCS JIBa KJII04Ya: a.

CummeTpuyHoOe

b. AcummerpuyHOe

142. Bun mmdpoBanus, Ipu KOTOPOM HUCIOJIB3YETCS OJUH KITIOY: a.

CumMMeTpHuuHOE

b. AcummeTrpuuHoe

62



143. ABTOMaTU3UPOBAHHOE PEIIEHUE Il POBEACHUS MTOJTHOTO CKAHUPOBAHHUE
MOPTOB, KOHTPOJISI HEOOXOIUMBIX 00HOBJIeHHH [1O 1151 3aIIUTHI CETH, a TAK)KE MPOBEPKH
MIPOrPaMMHOTO U aIapaTHOro 00ecrneYeHus

a. CkaHep ceTeBOM yA3BUMOCTH

b. Iudposas nmoxmucey

C. udposoii 3amox

d. YrumuTa xectkoro nucka

144. Mexanu3Mbl pabOThI CKaHepa 0€301MaCHOCTH CETH:

a. 30HIUpOBaHUE

b. Nnentudukanus

C. CkanupoBaHue

d. lugposanue
145. K kakuM cpeacTBam 3amuThl ”HPOPMAIMK OTHOCSTCSI aBTOPCKOE MTPaBo,
JOKYMEHTUpOBaHuE?

CpelCcTBa COOCTBEHHON 3aLTUTHI

. CPEZICTBA 3aIIUThl B COCTABE BHIYUCIUTEIBHONW CUCTEMBI
CPEJCTBA 3aIIUTHI C 3aIPOCOM MH(pOpMaLIUU

. CPEACTBA AKTUBHOM 3AILUTHI

©® o0 o

. CPEICTBA MACCHUBHOM 3aIllUTHI
146 K kakuMm cpeicTBam 3auThl HHPOPMALIUU OTHOCSATCS 3alIUTa MArHUTHBIX
JTMCKOB, CIlelUalibHaA arnmaparypa?

cpencTBa COOCTBEHHOM 3aIlIUThI

. CpPEIICTBa 3aIIUTHI B COCTABE BHIYUCIUTEIILHONW CUCTEMBI
CpEe/ICTBa 3aIIUTHI C 3aPOCcOM HHGOPMAITTH

. CpelICTBa aKTUBHOM 3aIlIUTHI

o0 ow

cpeacrBa MaCCUBHOM 3aIlIUTHI

— (@D

47. K xakuM cpencTBam 3aiuThl HH(PpOpMaIuu OTHOCSTCS apoiu, mudpsi?
cpencTBa COOCTBEHHOMW 3aIlIUThHI

. CPEJICTBA 3aIlUThl B COCTaBE BHIYMCINUTEIBHON CUCTEMBI

CpeZCTBa 3aIIUTHI C 3aIPOCOM MH(OpMAIIH

oo o

. CpEaACTBaA aKTUBHOM 3aIUThI

. CpEeICTBa MAaCCUBHOM 3aIUThHI
48 K xakum cpencTBam 3alMThl OTHOCATCS 3aMKH 3aIUThI, 3aITYCK 110 KiItouam?

— @

CpeAcTBa COOCTBEHHOM 3aIUTHI

. CPEJICTBA 3aIlUThl B COCTaBE BHIYMCINUTEIBHON CUCTEMBI
CpEeZCTBa 3aIIUTHI € 3aIIPOCOM HH(OpMaIUH

. CpEe/ICTBA aKTUBHOM 3allIUThHI

o0 ow

€. cpeacTBa MaCCUBHOM 3aLIUTHI
149. K xakuM cpeacTBam 3alIUThl OTHOCITCS UACHTUPUKALMS IPOrpamm,
aHTUBUPYCHOE CKaHUPOBaHUE?

d. cpeacTBa COOCTBEHHOM 3aIIUTHI

b. cpencTBa 3ammMTE B cOCTaBe BEIYMCIUTENEHOM CHCTEMBI
C. Cpe/CTBa 3aIIMTHI C 3aTPOCOM HH(OPMAIIH

d. cpesncTBa aKTHBHOM 3amIUTHI

€. cpelcTBa NaCCUBHOM 3alIUThI
150. IIpenBaputenbHbIil cO0p MHGOPMAIIMU O COCTOSTHUN BUHYECTEPA, IPOBEPKA
KECTKOI'0O JMCKa, I/ICHpaBHeHI/Ie OI]_II/I60K 1 BOCCTAHOBJICHHUC JAHHBIX BBIITOJIHAOT:



d. AHTUBUPYCHBIE TPOrPaMMBbI
D. Yrunute sxkecTkux auckos
C. CereBble cKaHEpBI

MeTOIlI/I'—IeCKI/Ie YKa3aHHUA 110 BBINMOJIHCHHUIO CAMOCTOATEIbHBIX paﬁoT

Paboueil mporpaMMoii mpeycCMOTPEHBI CIEYIOIUE BUJIbl CAMOCTOSATENILHOW PabOTHI:

®  BBINOJIHEHHE JOMAIIHUX 3aJaHUi;

® cucTeMaruyeckas MpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOW W  CHpaBOYHOU
JIUTEpaTyphl;

®* TMOArOTOBKAa K NPAKTUYECKUM paboTaM C  HUCHOJB30BAHUEM  METOAMYECKUX
peKoMeHIanui mpenoaasarens, ohopMICHNE MPAKTHIECKUX padoT;

*  ToAroToBKa pedepaTos.

MeToanuyeckne peKOMeH AN JJI51 HAaNMcaHus pedeparos

Yro Takoe pedepar

MHorue olyuaromiuecs cierka 3adbmy>KIarTcs, Kora 1mojiaraioT, uTo pedepar — 310
CaMOCTOSITEJIbHOE COUMHEHUE Ha 33/IaHHYI0 TEMY.

Ha camom nene pedepat — 310 HE counHEeHUE, a 0630p MyOIHUKAIi, TOCTYIHBIX IO
3aganHoil Teme. O030p, B OTIMYNE OT COUMHEHHSI, He TpeOyeT HU (haHTa3UH, H OPUTHHAIBHOCTH
MBIIJICHHS], HA BbICKA3bIBaHUS HOBBIX ujeil. Pasymeercs, B pedepare MOKHO MPUBOAUTD
COOCTBEHHBIC YTBEPKACHUS U BHICKA3bIBAHUSA, HO, BO-TIEPBBIX, 3TO COBCEM HE 0053aTEIBHO, a BO-
BTOPBIX, YMECTHO HE BO BCEX pa3zzeniax paboThl.

CrnoBo «pedepar» B epeBo/ie C JATUHCKOTO OYKBAJILHO 03HAYAET «ITYCTh OH JIOJOMKHT.
Pedepar npu nnauBuyansHOM paboTe ¢ TUTEpaTypoOil MIPeICTaBIseT COO0H KPaTKyIo
«00OoraleHHYyI0» 3alUCh UIEH, CONEePKALUXCS B OHOM HIIM HECKOIBKUX HCTOUYHUKAX.

Coznanue pedepaToB 0ueHb MOX0KE HA KOJJIEKIIMOHUPOBAHHUE MTOYTOBBIX MapOK.
[IpencraBbre cede, 4TO Mepea BaMM JISKUT AECSITOK MOYTOBBIX MapoK, M Ballla 3aja4a —
AKKypaTHO UX pacroiokuTh. OUH 4eTOBEK PACIOIIOKUT UX B XPOHOJIOTUYECKOM MOPSIIIKE,
JPyroi — 1o BO3pacTaHUI0 HOMUHAJIOB, TPETUN — B MOPSIJIKE BO3pACTaHUsI T€OMETPHUUECKHUX
pa3MepoB, YETBEPTHIN — IO CTPaHaAM.

OO6patute ocoboe BHUMaHKE Ha TO, YTO KaX/IbIil MPOBEAET MIPHU STOM HEOOJBIIOE
uccinenoBanue. KTo-To BHUMAaTENbHO U3YYUT COACPKUMOE MAPOK, & KTO-TO OTPAHUYUTCS UX
00MepOM C TTOMOIIBIO TUHEHKH, HO KaXKIBIA MIPOSBUT TBOPUYECTBO U MOJTYYUT PE3YIIbTAT,
OTJIMYHBIN OT Apyrux. [1o aToMy pe3yabTaTy MOKHO MHOTO€ CKa3aTh 00 MCCIIEI0BATEIbCKUX
CIOCOOHOCTSIX U TBOPUYECKOM MOJX0/I€ aBTOPA.

To4HO Tak e MPOUCXOAUT U TOATOTOBKA pedepaToB. CHavama COOMPAIOTCS UCXOTHBIE
MaTepuasbl Ha 33JaHHYI0 TeMy (KHUTH, CTaThbH, 3aMETKH, HIUTIOCTPALIMH ), 2 TOTOM BBIIEPKKH U3
HUX TPYIIUPYIOTCS B TOM MOPSAKE, KOTOPBIN ynooeH aBTopy. Kak 1 Bo BCIkoMm zene, ycrex
3aBUCHUT OT HAJMYUS UCXOJHBIX MAaTEPHAIIOB U MPAKTUYECKUX HABBIKOB.

Hamucate xopormmii pedepat MOXKET UL TOT, KTO OBJIaAe a30yKoi pabOThl ¢ KHUTOM.
[Ipormre opranu3zoBaTh NOATOTOBKY, KOT/la Ha TeMy pedepaTa uMeeTcs: BCEro oJIMH-1Ba
ucroyHuka. CioxxHee paboTaTh ¢ OOJBIINM KOJMYECTBOM KHUT U cTaTeil. Bo Bcex cinyyasx neno
00JIETYHUT paIlliOHATIBFHO OPTaHM30BAHHBIN MPEIBAPUTEIBHBIA TPOCMOTP JIUTEPATYPHI.

Buowt pecpepamos
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CymiecTBYIOT pa3Hble THIIBI peepaToB, U, COOTBETCTBEHHO, K HUM MOJIXOAAT pa3HbIe
MOJIETIH TOATrOTOBKH. Ecim roBopuTh 000011I€HHO, TO MOXKHO BBIJICTUTH YETHIPE OCHOBHBIX THIIA!
yueOHbIe, KOHTPOJIbHBIE, CIIY>KEOHbIE U TBOPUECKUE pedepaTsl.

Yueonwvie pecpepamur

Yuebnuvie pegpepamsoi — 310, KaK NpaBUIIO, T€, KOTOPHIE 33/1al0T B KAYECTBE CAMOCTOATEIBHBIX
pabot. Y HUX OJIHA Ie/Ih — HAYYHUTh O0ydarommxcs padorarb 3GPpexkTuBHO. DPHEKTUBHOCTH — I3TO
He 00beM, a MAKCUMYM pe3yJibTaTa Ipu MUHUMYME 3aTpaT CHJII ¥ BpeMeHU. KTo-To Moxer
MOAyMaTh, YTO camMblii 3((HEKTUBHBIN TOJIX0J] COCTOUT B TOM, UTOOBI HaiiTu B HTepHeTe
TOTOBYIO paboTy U caenaTh ee BMecTo cBoeil. OHaKo 3To He coBceM Tak. Eciu Obl 11enb
pedepara cocrosia B TOM, YTOOBI TOJIBKO €0 CIaTh, TO 3TO ObLIO OBl BEPHO, HO OCKOJIBKY Ha
CaMoM JieJie 1IeJTb COCTOUT B TOM, YTOOBI yUUThCS paboTaTh, TO 3()(HEKTUBHOCTH OKa3bIBACTCS
HYJIEBOM.

Teopueckue pegpepamuol

DTO caMblii HHTEpecHbIN BU pedepaToB. [louemy paboTy HaJ TBOPUESCKUMHU
MaTepHajiaMH JydIlle HAaYMHATh ¢ pedepaToB? 31ech eCTh, O KpailHel Mepe, YeThIpe MPUUNHBIL.

[lepBasi npu4rHA COCTOUT B TOM, UTO TBOPUECKHUE PAOOTHI JIyUIlIe BCETO BBIMOIHSITH HE
TOT/a, KOTJa JaHO 33/I1aHue, a TOTJa, KOTIa €CTh JKenanue. DTo HaMmHoro g ¢exTuBHee. Pabora
MIPOXOIUT OBICTPO, BECEIO U MHTEPECHO.

Bropas npuunHa B 11e1ecoo0pa3HOCTH MOATOTOBKH CAMOCTOSTEILHBIX TBOPYECKUX
pedepaTtoB COCTOUT B TOM, YTO JaKe OMBITHBIE aBTOPHI PEAKO MOTYT HAIMMCATh XOPOLIYI0 paboTy
¢ epBoro paza. OOBIYHO OOIBIITMHCTBO aBTOPOB TOBOPSAT, YTO, €CIH OBl UM MPHUIILIIOCH
BBHITIOJTHUTH TY K€ paloTYy ellle pa3, oHu caeanu O0bl ee nHaye. [ocToSHHOE HETOBOJIBCTBO
pe3yJibTaTaMu CBOEro TpyZa — HEOTheMIIEMasl YepTa TBOPUYECTBA.

Eie oiHa mpuyuHaA COCTOUT B TOM, YTO B JIFOOOH TBOPUECKON AESITENILHOCTU €CTh
MPOTHBOPEUYNE MEXKITy CTPYKTYPOH pabOTHI M €€ COJepKAHUEM.

YerBepTas mpuyHHA KENaTeIbHOCTH IPEIBAPUTEIbHBIX pehepaToB COCTOUT B TOM, UTO
OOBIYHBII YEIIOBEK HE MOYKET YMECTUTH B T'OJIOBE CojiepkaHue Oonpmioro Tpyaa. Pabora Tombpko
TOTJIa CTAHOBUTCSI TBOPUYECTBOM, KOTJIa €€ MPOITYCKAIOT Yepe3 CUTO CTPOroro oroopa.

Ctporuii oT60p - 3TO OCHOBA JIFOOOI0 TBOPYECTBA, @ UTOOBI OBUIO U3 YEro OTOUpaTh, HAJ0
UMETh UCXO/IHbIe MaTepHaibl. TBOpueckue pedepaTsl O4EHb XOPOIIO JUIsl 3TOTO MOAXOSAT.

Kak nucamo é6edenue

Jlyist okoHYATeThbHOW JOBOAKH pedepaTa B HEM HE XBaTaeT JIBYX Pa3JeiiOB: BBEICHUS U
3aKJIIOYEHUs. Y BBEACHUS MOXKET OBITh CAMOCTOSITENIbHAS TeMa, HAaIPUMEp, aKTYaTbHOCTh
paboTel. [Tos akTyaTbHOCTBEO ITOHUMAETCS 3HAYEHUE TOT0, O YeM HAIMCAaHO B pedepare.
BBenenue, ocCHOBaHHOE Ha aKTyaJIbHOCTH, IIPUMEHSIOT B y4eOHBIX pedeparax.

Ecnu neiicTBoBaTh KOHTPACTHO, TEMY BBEICHUS MOXKHO ClIeJaTh «KOHTPACTHOM K TEMe
camoro pedepara. Takoii moaxos ya1o0eH s TBOpUecKuX pedepaTos.

Kak nucams 3akniouenue
[Toutyn BO Bcex BUIax pedepaToB 3aKIIOUCHIE MOKHO O(DOPMITATE B BH/JIE BBIBOJOB. BaxkHO
cenaTh UX KPaTKUMHU M TOYHBIMH. CKOJIBKO BBHIBOJIOB C/I€TIaTh — 3TO He Bompoc. X Hukoraa He
ObIBaeT OOJIBINIE WU MEHBIIIE, YEM TO BBITEKAET U3 OCHOBHOTO TEKCTA.

O cnuckax aumepamypol

Pedepar He MokeT 000UTHCH O6€3 CITUCKA TUTEPATYPHI. ITO CBA3AHO C T€M, YTO pedepaT — 3TO HE
COUMHEHHE, U OH IO OIPEICTICHUIO OCHOBBIBAETCS HA TIEPBOMCTOYHUKAX. [laske eciiu BbI
MOArOTOBWIM pedepar ¢ moMolnbio MHTepHeTa, 310 He Mensiet Aena. [lyonukamun 8 WWW — sto
T€ K€ TIEPBOUCTOYHUKH, U X TOXKE HA/IO YKa3bIBATh.

CBowu paboThI BCeTia HaJI0 TOTOBUTH TaK, YTOOBI OHM MOTJIM MPUHECTH KaK MOXKHO
00JIbIIIE TIONIB3BI APYTUM JIFOJISIM, JaKe €CIIM BbI HE HAJleeTeCh, YTO UX OYJEeT YUTaTh KTO-TO,
KpOMe IPEToIaBaTelIs.
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