OEIEPAJIBHOE ATEHTCTBO 10 ObPA30OBAHUAIO

FOCYJIapCTBCHHOC O6paSOBaTCHBHOC YUPCIKACHUC
BBICHICTO HpO(i)CCCI/IOHaHBHOFO 06p330BaHI/IH

«TOMCKUM IMOJIMTEXHUYECKU YHUBEPCUTET»

YTBEPXIAIO
Hupexrop UJ1O
A. @. ®enopos
« » 2007 r.

NHO®OPMAILIMNOHHBIE CETU U TEJJEKOMMYHHUKALIUAN

Pabouyas nmporpamMma, METOAMYECKUE YKa3aHUS U KOHTPOJIbHBIE 3aIaHUs TS
CTyA€HTOB crnenuanibHocTh 220201
«YnpaBiieHue U HHHOpPMATHKA B TEXHUYECKUX CUCTEMAX)
NHcTuTyTa AMCTAaHIIMOHHOTO 00pa30BaHUs

Cemectp 8 9
JIekmu, yacoB 4 8
JlaGopatopHbie 3aHATHS, YaCOB 10
[IpakTHueckue 3aHATHS, YaCOB 6
KonrtponsHas pabota 1
CamocTosTenbHas paboTa, 4acoB 132
dopmMa KOHTPOJIsS dK3aMEH

Tomck 2007



VJIK 681.3

Nudopmanmonnsle ceTd M TelleKOMMYyHUKauu: Pal. mporpamma, MeTo.
yKa3aHUs U KOHTp. 3aAaHus s cryaeHToB crnel. 220201 «Ynpasnenue u undop-
Matuka B TexHudeckux cucremax» MJIO / Coct. JI. M. Tackaes, B. C. ABpamuyk.
— Tomck: N3a. TITY, 2007. — 15 c.

Paboyas mporpamMma, METOAMYECKUE YKa3aHUS M KOHTPOJBHBIE 3aJIaHUS
PacCMOTPEHBI U PEKOMEHIOBAHbI K U3IaHUI0 METOJAMYECKUM CEMUHAPOM
Kadepbl aBTOMATUKH M KOMITBIOTEPHBIX CUCTEM

« » 2007r.

3aB. kadenapoii npodeccop, 1. T. H. I'. II. Ianko

AHHOTALIUA

PaGouas nporpamMmma, METOAMYECKUE yKa3aHUS U KOHTPOJIbHBIE 3aJIaHUS 110
muciuiuinae «MHdopmanmoHHble ceTH U TEeNEeKOMMYHHUKALUsS» MpeaHa3HAYeHbI
st cTyeHToB cneruanbHocTu 220201 «Ynpasnenue u MHPopMaTuKa B TEXHUYE-
CKHX CUCTEMaX».

Lenpro IUCHMIUIMHBI SBJISETCS NOJIYYEHUE TEOPETUUECKUX 3HAHUN O COBpE-
MEHHBIX TEXHOJIOTHSIX BBIUUCIUTEIBHBIX CETEN, OCBOEHUE METOJOB PEIICHUS 3a1a4
IUIAHUPOBAHUS TOIIOJIOTMU U aJAPECHOTO MPOCTPAHCTBA CETEH, H3yYEHUE OCHOB pa-
OOTBI ¢ IPOTOKOJIAMM MPHUKIAJHOTO YPOBHS Ha YPOBHE MOJIb30BATENS, MOJEIUPO-
BaHWE M aHAJIM3 METOJOB Mepe/layd JUCKPETHOM MHpOpMaluu Ha (PU3NYECKOM U
KaHaJIbHOM YPOBHSX.

ConepxaHue: BBIYUCIUTEIBHBIE CETU U OCHOBHBIE UX KOMITOHEHTHI, Kiac-
cu(uUKaIus BBIYUCIUTEIbHBIX CETeH, OCHOBBI METOJOB CTPYKTYPHU3AILIUU BHIYUCIIH-
TEJIbHBIX CETeH, 0a30BbIE TEXHOJIOTMM JIOKAJIbHBIX CETEH, OCHOBHBIC MPUHIUIIBI
MEXCETEBOT0 B3aMMOJCIHCTBUS U METOJIOB MaplIpyTU3allK, pa3paboTKa CpelCTB
CETEBOI0 B3aMMOJICVCTBUS, METOIbI IEPEAAYH TAHHBIX KAHAIBHOTO YPOBHSI.

[IpuBeneH nepeyeHb OCHOBHBIX TEM JIUCLUMUILUIMHBI, YKa3aH MepeyeHb J1a0o-
paTopHbIX pa0boT. [IpuBeneHbl BapuaHThI 3aJJaHUN KOHTPOJIBHBIX padoT.



1. HEJIA U 3ATAYHN N3YUYEHUSA JTUCIHUTIJIMHBI

1.1. Hesun npenoxaBaHus JUCUMILIHHBI

[lenpr0 TUCHMIUIMHBI SBIISETCS MOJYyYCHUE TCOPETUUECKUX 3HAHUU O COBpe-
MEHHBIX TEXHOJIOTHSIX BBIUUCIUTEIBHBIX CETEH, OCBOCHUE METOJIOB PEIICHUS 3a1a4
IUTAHUPOBAHUS TOTOJIOTUHU U aJAPECHOTO MPOCTPAHCTBA CETeM, U3yYeHUE OCHOB pa-
00ThI C MPOTOKOJIAMHU MPHUKIAJHOTO YPOBHSI HA YPOBHE MOJIB30BATENS, MOACINPO-
BaHHE W aHAJIM3 METOJIOB Nepeaadyr JUCKPEeTHOUW MHpopMaIuu Ha GU3UIECKOM U
KaHaJIbHOM YPOBHSIX.

ConepxaHueM TUCHMIUIMHBI SBISIOTCS CBEICHHUS O BBIYUCIUTEIBHBIX CETAX
1 OCHOBHBIX UX KOMIIOHEHTaX, O KJacCHU(UKAIIMU BHIYMCIUTEIBHBIX CeTeil, 00 oc-
HOBax METOJOB CTPYKTYPHU3AIMU BEIYUCIUTEIBHBIX CETEH, O 0a30BBIX TEXHOJIOTHIX
JIOKaJbHBIX ceTel, 00 OCHOBHBIX MPHUHITUIIAX MEKCETEBOTO B3aUMOJICHCTBUS U Me-
TOJAaX MapUIpyTH3alKU, O pa3pabOTKEe CPEACTB CETEBOTO B3aUMOJECHCTBUS, METO-
JIOB TIepelayM JaHHBIX KaHAJIBHOTO YPOBHSI.

B pesynbrare nuzyueHus AUCIUIUIMHBI CTYA€HThI J0JIKHbI:

e TIOJYYUTh TEOPETUUYECKHE 3HAHUSI O COBPEMEHHBIX TEXHOJIOTHSX BBIUKC-
JUTEIBHBIX CETEH;

e OCBOWTH METOJIbI PEIICHUS 3aJ1au MUIAHUPOBAHUS TOIMOJIOTUU U aJPECHOTO
MIPOCTPAHCTBA JIOKAIBHBIX CETEH;

e U3YYHUTh OCHOBBI Pa0OTHI C MIPOTOKOJIAMH MPUKIATHOTO YPOBHS Ha YPOBHE
MOJIb30BATEJIs;

e TIO3HAKOMHTBCS C METOJaMH Tepenadun uHdpopmanuu Ha GU3UIECKOM U
KaHaJIbHOM YPOBHSIX.

1.2. 3agaum u30KeHUsI M U3yYeHUs YIeOHOH TMCUMILINHBI

Jlis ycnemHoi peanu3aii MOCTABICHHBIX BBILIE LEJEH Mpearnoaraercs
pPaccMOTpEHHUE B JEKLIMOHHOM Kypce CIeAYIOLUIUX BOIPOCOB:

e BBIYUCIIUTEIbHBIE CETH U UX OCHOBHBIE KOMIIOHEHTHI;

e KJIacCU(PUKALUS BHIYUCIUTEIBHBIX CETEH;

e OCHOBBI METOJIOB CTPYKTYPHU3aLIMU BEIYMCIUTEIBHBIX CETEH;

o 0a3oBble anmnapaTHble U IPOrPaMMHbBIE TEXHOJIOTUH JIOKAJIbHBIX CETEH;

e OCHOBHBIC MPUHIHUIBI MEXKCETEBOTO B3aUMOJIEUCTBUS M METOJOB Map-
HIpyTU3ALUU;

e pa3paboTKa CpeJICTB CETEBOTI0 B3aUMOJICHCTBHUS;

e METOJbI Nepeaun JaHHBIX KAHAJILHOTO YPOBHSI.



2. COAEP KAHUE TEOPETHYECKOI'O PA3JAEJIA JTUCIHUIIJIMHBI

Tema 1. Boiuuciaurenbnbie cetd (BC) n 0CHOBHBIE X KOMIIOHEHTHI.
Kaaccndpukanusa BC

Brenenue. Ilpeamer u 3agaun kypca. OCHOBHBIE TOHATHSL M ONPEICIICHUS.
CocraB THIIOBBIX cucTeM TeneoopadboTku gaHHbIX (CTO/).

Knaccuduxanus u nenu ucnons3oBanus CTO/.

Knaccuduxanusa u apxutektypa WHOOPMAIIMOHHO-BBIYUCIUTEIBHBIX CeTel
(UBO).

ITokazarenu kauectBa BC. ®usnueckas u Jorudeckas CTpyKTypu3alus ce-
TEM.

Texnnueckoe obecneuenne MBC. IlaccuBHoe M akTHBHOE 00OpYyaAOBaHUE
NBC.

Bonpocs! 1151 caMonpoBepKu

1. Ilepeuncnure ocHoBHBIE pyHKIMHU U obsnactu npumeHeHus CTO/I.

2. JlaiiTe ompeAeiaeHue MYJIbTUIIEKCOpa NEpPEeadn TaHHBIX U YKaXKUTE BbI-
MOJTHSIEMbIE UM (PYHKITHU.

3. Uto Ha3wIBaeTcs HaAEKHOCTHIO MH(popManumonHou cuctembl? Ilepeunc-
JIUTE U TAUTE ONPEAECIICHUE OCHOBHBIX MMOKA3aTeJIe HAAEKHOCTH.

4. B 4éM COCTOUT MPUHIMIHAIBLHOE OTIWYHE CIoco0a mepeadyu JaHHBIX B
MOCJIEIOBATENBHBIX U IIIMPOKOBEIIATEIBHBIX CETAX?

5. Ykaxute JOCTOMHCTBA U HEJOCTATKU CETEN ¢ MIMHHOUW TOIIOJOTHUEH.

6. Ilepeuncnure OCHOBHBIE TPOBOJHBIC U OECIPOBOJHBIC JUHUU CBSI3U U
YKQKUTE UX JOCTOMHCTBA U HETOCTATKHU.

Tema 2. MHOroypoBHEeBbIii IOAX0 K Pa3padoTKe CPeCTB CETEBOI0
B3aUMOJeCTBHSA

OO6mue mpuHIUIBL. Mojaens B3auMoeCTBUS OTKPHIThIX cucteMm OSI.
[TonynsipHbIE CTEKM KOMMYHUKAIIMOHHBIX MPOTOKOJIOB.

Bonpocs! 11 caMonpoBepKHu

Kakue cy1ecTByroT 0COOEHHOCTH pabOThI ceTel ¢ MOHOKaHAJIOM?

Haiite onpeaesieHre NporpaMMHOrO U anmnapaTHoro MpoTOKOJIA.

VYKkaxuTe Ha3HAYEHHUE MOJIENIA B3aUMOJIEUCTBUS OTKPBITBIX CUCTEM.
Kakne ypoBHu Monenu OSI peanusyroTcss MporpaMMHO, a Kakue arra-

nalb o e

patHo?

5. Tlepeuncnure OCHOBHBIE TPOTOKOJIBI MPUKIATHOTO YPOBHSI.

6. B 4éM cocTOUT NMPUHIMIHATBHOE OTJIMYUE TPAHCIIOPTHOT'O YPOBHSI OT Ce-
a"HcoBoro, B mojaenu OSI?



Tema 3. OcHOBBI METO0B NepexavYu AUCKPETHOH MH(OPMALMH 10 JIUHUIM
CBSI3M

Jlunum cBsizu. OCHOBHBIE XapaKTEPUCTUKU JIMHUIA CBSI3U. AHAIOroBasi MOJIsi-
L. Ludposoe u nornueckoe KoAUpOBaHUE.
ACHHXpOHHAsl ¥ CUHXpOHHas iepeaya. MeTo1bl KOMMyTalluu.

Bonpocs! 111 caMonpoBepku

1. Tlepeunciure OCHOBHBIE CIOCOOBI MOJYJISILIMU, UCHIOJIB3YEMbIE B COBpE-
MEHHBIX aHAJIOTOBBIX MOJIEMaX.

2. Kakue cymiecTByeT MeTo/ibl KOAOBOIO YIUIOTHEHUSI HH(OpMaIuu?

3. YeM NpUHIMOHUAIBHO OTIMYAETCS KOMMYTATOP OT MapuipyTu3aropa?

4. Jlaiite onpeneneHue GU3NUECKOTO U JIOTUYECKOT0 KaHal CBSI3U?

5. Ha xakux ypoBHSAX B MOJIENIM B3aUMOACHCTBUS OTKpBIThIX cucteM (OSI)
BBITIOJTHSIETCS KOMMYTAIUsl KAHAJIOB, COOOIIEHHUI U MTaKeTOB?

6. Uto Takoe hopmar cooOmieHus (makera, kaapa)?

Tema 4. Ba3zoBbie TeXHOJIOIruM JJOKAJBLHBIX CeTel

[TpoToko:bl U cTaHAapThI JOKATBHBIX ceTeil. CeteBas TexHosorus — Ethernet.
Knaccudukanus, nporpamMmmHo anmapaTtHbiid coctaB Ethernet.

Bonpocs! 11 caMonpoBepku

1. B uém cocTouT oTim4mre NpoToKoja oT uHTepderica?

2. Yto Ha3bIBAETCS CTEKOM KOMMYHUKAIIMOHHBIX IPOTOKOIOB?

3. Ilepeuncante NPOTOKOIBI, BXOJSAIIUE B CTEK IPOTOKOJIOB CETU VIHTEpPHET.

4. Yto Takoe CTaTyC M COCTOSHHE MPOTOKOJA, KAK U KEM OHM OIpPEIECIAIOT-
ca?

5. YkaxxuTe OCHOBHBIE CIIOCOOBI a/ipecalli, UCTIOIb3yEeMble B COBPEMEHHBIX
CETSAX.

6. HazoBute MuHMMaNbHbIN annapaTHblii cocTaB ceTeil Ethernet.

Tema 5. OcHOBHbBIE IPUHIUIIBI MEKCETEBOI0 B3aUMOAEHCTBUS

ITpuHnumel Mapipytu3anuu. [I[poToKosIbl M aIrOPUTMBI MapIIPYTH3ALINN.
IIporokonsr OSPF, RIP u BGP.

Bonpocs! 11 caMonpoBepKHu

1. Ilepeunciure OCHOBHBIE METOJBI MapUIPYTHU3ALUU. Y KAKHUTE HX JOCTO-
MHCTBA U HEAOCTATKHU.

2. Yto takoe «cereBoil MocT»? Kakue pyHKUINU OH BBIOTHSIET?

3. Ot yero 3aBUCUT MaKCUMAaJIbHBIN pa3mep OJ0Ka nepesayu JaHHbIX?

4. JlaiiTe ompeaesieHue CETEBOro KJacTepa WM aBTOHOMHOM cuctembl? Ha
0a3e KaKuX yCTPOMCTB OHU CTPOATCS?

5. B uém 3akmitoyaercs allrOpUTM MOMCKAa HAMKPATYAMIIETO Ty TH?



Tema 6. Ctex nporokosioB TCP/IP

MpuoroypoBHeBas apxutekrypa creka TCP/IP. Tumbl aapecoB creka TCP/IP.
Kiaccer [P-agpecos.

OcoOsie [P-anpeca. Mcnonb3oBanue Macok B IP-agpecanuu. [lopsigok pacnpene-
nenus [P-agpecos.

IIporokoin Mexceresoro B3anmoaencTeus [P. dparmenrtanus [P-nakeros.

[TpoTokon HanexxHol noctaBku coodmieHuii TCP.

[TpoTokoi nocTaBKM MOJB30BaTENbCKUX AerrarpaMmm UDP.

[Ipotokon ynpasstomux cooduienuit [ICMP.

PazButre cteka nmpotokosno TCP/IP, nporokon IPv6.

Bomnpocs! 111 caMonpoBepku

1. Kaxkue pynkuun Boinonnser DNS- cepsep?

2. Kakue uzmenenus npousouuiu B popmare [P- 3aronoska npousonuiu B 6-
oii Bepcuu IP-nporokona?

3. Ilepeuncnure anropuTMbl MOBBIIICHUS JOCTOBEPHOCTU MepeaaBaeMon
uHpopmalmu B pamkax nporokona TCP.

4. JHaiite onpenenenue gparmeHtauuu. Kakue ocHOBHBIE onepanyu HeoO-
XOJMMO BBITIOJHATHCS Ha MPUEMHOMN U NIEpeIaolie CTOpoHe MpH e€ peanu3anun?

5. Kakoe HazHauenue npotokosno ICMP u UDP?

3. COAEPKAHUE IPAKTHYECKOI'O PA3SJAEJA JNCIUIIJIMHBI

3.1. TemaTuKka NPaKTHYECKUX 3aHATHI

1. Tunsl 1 knaccuduKanusi CUTHAJIOB. XapaKTepPUCTUKU CUTHAJIOB (2 Yaca).

2. lludposeie n3MepurenbHbie ipeodpazosatenu. Knaccudukanus. Xapakrepu-
ctukd. [IpuHuumne! paboTsl (2 yaca).

3. Jlunuu cBsi3u (JIC). Xapaxrepuctuku JIC. [Torpemnoctu B JIC (2 yaca).

4. Cucremsl ucuucienus. Lluppossie kop (2 yaca).

3.2. [lepeveHn 12a00paTOPHBIX padoT

1. 3nakomMcTBO ¢ poTokonamu http u fip Ha ypoBHE monp30BaTeNs Mpu padoTe B
cpene 6paysepoB «Internet Explorer» u «Netscape Navigator» (2 gaca).

2. Onrumu3anus CTPYKTyphl MH(GOPMAIIMOHHON ceTH ¢ ucmonb3oBaHueM [10
MathCad (2 gaca).

3. [lpuoOpeTenne HaBBIKOB PabOTHI C JIEKTPOHHOW MOYTON B CpEJE MOYTOBOTO
kiueHTa «The Baty (MS Outlook Express) (2 gaca).

4. [InanupoBaHUEe TOIOJOTUU CIIOKHOW BBIYUCIUTENBHOUN ceTH. [locTpoenue
rpaduueckux guarpaMm ceteBoi cTpykTypsl (B NetFlow)
(2 gaca).



5. Pazpabotka I1O nHa Delphi gy paboThl ¢ 37I€KTPOHHOM MOYTOM MO MPOTOKO-
nam POP3 u SMTP (2 gaca).
6. Uzyuenue popmata u cBoicTB ceteBbix nmpoTokosnoB TCP/IP (2 yaca).

4. KOHTPOJIBHASA PABOTA

4.1. O0mme MeToAMYECKHE YKAZAHUS

KoHnTponbsHas paboTta coCTOMT M3 ABYX uHacTel. 3ajaHue Ha MEPBYIO YacTb
paboThl BBIJIA€TCA HA BBOJIHOM JIEKIIUH, BBIMOIHIETCS B TEUEHHE CEMecTpa U cla-
€TCsl Ha TMEpPBOM 3aHATUU OTYETHOW ceccuu. BapuaHThl 3amaHuil mepBOW 4YacTu
KOHTPOJIBHOW paboThl MpuBefeHbl B nyHkTe 4.2.1. BTopas yacTh KOHTpPOJIBHOU
paboThl BBIMOIHAETCS MHIWBUYAIHO CTYJEHTOM Ha MPAKTUYECKUX 3aHSATHUSX BO
Bpemsi ceccuu. [Ipumep BTOpoil 4yacTH KOHTPOJIBHOW pabOThI MPUBEIEH B MYHKTE
4.2.2. llenpl0 KOHTPOJIBHOM pabOTHI SBISETCS W3YYEHHE METOAMK U MPUHIIUIA
ONTUMM3AIUU  CTPYKTYpbl  HMH()OPMAIMOHHO  BBIYUCIMTENBHOM  CETH €
MPUMEHEHUEM NPOrPAMMHOIO CPEACTBA aBTOMATH3AIMM HWHXKEHEPHBIX PacyE€ToB
MathC3alianue Ha KOHTPOJIBHYIO pabOTy COCTOUT B OMPECICHUH ONTUMAJIbHOIO
Yyclia KaHAJIOB B MH(QOPMALIMOHHOM CETH C HEHaJEKHBIMU KaHAJIaMH, TO €CTh B
HEOOXOIUMOCTH JOOUTHCS 3aJaHHOTO 3HAYEHUs TOKa3zaTelsl KadyecTBa (CpenHei
BEPOSITHOCTU MOTEPHh B CETHU) NMPU MUHUMAJIbHBIX CyMMAapHBIX 3arpaTax. Bapuant
KOHTPOJIBHOM pabOThl COOTBETCTBYET JBYM IMOCJIEIHUM IU(ppaM HOMEpa 3a4eTHOU
KHIKKH cTyneHTa (XX). Jlins HoMepoB 3a4eTHBIX KHUXKEK Ooublie 16 BapuaHT on-
penensercs kak XX-16. Pe3ynabTaTsl nepBoi 4acTu KOHTPOJIBHOW pabOThl OyayT
MCIIOJI30BAaHbI CTYJIEHTAMU MPH BBIMOTHEHUH JIA0OPATOPHBIX padoT.

KonTponsHass paboTa BBINONHSETCS B BHJIE€ MOSCHUTEIBHOW 3alUCKUA U
JOJI’KHA COJIEPKATh:

1) ucxonHble JaHHBIE AJIA CO3JaHMSI MOJAENM MH(POpPMALMOHHOW ceTu (co-
IJIACHO 3aJJaHHOMY BapUaHTY);

2) 3a7jaHuE Ha BBINIOJHEHUE;

3) 6ok cxeMy NpoueAypbl ONTUMU3ALINH;

4) pe3yabTaThl MOJIETUPOBAHUS MPEACTABICHHbIE Tpaduuecku U B TaOIMY-
HOM BU/JIE;

5) BBIBOJIBI TIO paboTe.

[Ipu oopmiieHrr HEOOXOAMMO YUECTh CIeAYIoNIe TPeOOBaHUS:

e TOJHOCTBIO MPUBOAUTH UCTIONB3yeMble (DOPMYJIIBI B 00IIEM BUJE;

e YKa3bIBaTh Pa3MEPHOCTh BEJIMYMNH;

e JIeJaTh MOJIKUCHU BCEX PUCYHKOB, KOTOpbIE OyIyT MPUCYTCTBOBATH;

e TMPOU3BOAUTH OKPYIJICHHE JO IEJbIX, €CIU PacCUUThIBaeMasi BEJIUYMHA
SABJISACTCS LEIIOYUCICHHOM.

BapuaHThl UCXOAHBIX JTaHHBIX 33Jal0TCS MPENoJiaBaTesieM U MPEeACTaBICHbI
B TabuIIE.



4.2. BapuaHTbI KOHTPOJIBHBIX 32/IaHUI M METOAUYECKHE YKAZAHUS

4.2.1. MeToan4yeckne yKa3aHusi K BbIIIOJTHEHHIO KOHTPOJIbHOI padoThI

Kpatkass xapakTepuctuka Mojenu HH()OPMAIMOHHOM CETH COCTOUT B TOM,
YTO B paCCMaTPUBAEMOUN CETHU NMPUHSATHI CIETYIOIINE TOMYIICHUS:

1. ceTh SIBIISIETCS CETHIO C IOTEPSMU COOOLIECHUH, TO €CTh JIt000€e COODIIEHHE, HE
Hale/ee cB0OOAHOro paboToCOCOOHOrO KaHama Jjisi CBOel Nepeiayunl, Tepsercs;

2. B MOJIETIM OTCYTCTBYET IpHUBSA3KAa K CIOCOOy rnepenadn uHpopManuu (Tese-
(dhoHHast CBsI3b, IU(POBBIE TaHHBIC, TAKETHBIE COOOIIEHUS U T. I1.);

3. ceThb SABIAETCS HE3aBUCUMOM OT THIA MCHOIb3yeMOM KOMMYTaLMH (KaHAJIOB,
COOOIIEHUH, TAKETOB WJIM KOMOMHUPOBAHHAS);

4. ceTh He3aBHCHUMA OT BbIOOpa Kputepus: 3(HEKTUBHOCTH (PYHKIIMOHUPOBAHUS
(3a11ep>KKU WK TIOTEPH COOOILIEHHUI WK IPYTHe KPUTEPUU KauecTBa);

5. B mpoliecce MOJIEIMPOBAHUS ONTUMHU3ALUS CETH MPOUCXOTUT C COXPAHEHUEM
MCXOJTHOW CTPYKTYpBI: JOMOJHUTENbHBIE KaHAIBI MOTYT JOOABISATHCS TOJIBKO JIUIIb B
YK€ CYILECTBYIOIINE JIMHUU CBS3U.

HecMoTps Ha yka3zaHHbIE TONYIIEHUS, KOTOPBIE MPUHSATHI C LENbIO MPOCTOTHI
1 OOJbIIeH HAIJISIAHOCTH, UMUTAIIMOHHAS MOJIENb C JJOCTATOYHON CTENEHbIO aJ1eK-
BAaTHOCTH COOTBETCTBYET peasibHON MH(OPMAIIMOHHOMN CETH.

B npouecce MozienupoBaHus PErUCTPUPYETCS ISl KaXAOW -l JIMHUU CBSI3U
(JIC) i =1, ..., n ynuca0 3aHATHIX B KaXIbIH MOMEHT BpeMeHH KaHajoB. I1ycte vi(?)
cilydaifHoe (peaJiM30BaHHOE B IMPOLIECCE CTATUCTUYECKOTO MMUTALMOHHOTO MOJIe-
JUPOBAHUS) YUCIIO 3aHATHIX KAHAJIOB i-i JIMHUM CBSI3U B MOMEHT BPEMEHU .

[Tops 10K BBITIOJIHEHUS KOHTPOJIbHOM paOOThl COCTOUT U3 Psifia MyHKTOB.

1. CrenepupoBaTh CIy4yalHYIO LEJOUYUCICHHYIO MOCIIEI0BATENBHOCTD 3aHSATO-
CTH KaHaJoB Vi(t) B paznuunbiX JIC cornacHo 3ajaHHBIM BEPOSITHOCTHBIM XapaKTe-
PUCTHKAM 3TOr0 MpoIecca.

2.TlocTpouTs rpaduK 3aBUCUMOCTH 3aHATOCTH KaHajoB 3-x JIC, umeromeit
HAWBBICIIMM MPUOPUTET HAAEKHOCTH, BO BPEMEHH.

3. Onpenenutbh MakCUMalbHOE UCIIOJB30BaHUE KaHAIOB BO Beex JIC, pesyiib-
TaT NPEJICTAaBUTh B BUJI€ IpaduKa U TaOIHIIbI.

4. HailTu «1IMKOBO€» 3HAYEHHWE OJHOBPEMEHHO HCIOJb3YEMBIX KaHAJOB BO
Bcex JIC undopmamoHHoi ceTu.

5. Ans kaxaoit i-it JIC Mexly coceIHUMHM y3JIaMH Ha OCHOBAaHHH TPAaeKTOPUU
vi(t) 3a BpeMsa MojeiaupoBaHusi TM MoOeT ObITh COCTaBJICH Psij BeJMuuH Ki(m) -
qucia JOCTHKEHUM mporeccoB Vvi(t) 3HaueHuss m(vi(t) = m), IpudeM UMEHHO «CHH-
3y BBepx». Onpenenuts 3HaueHus psana ki(m) mst kaxmaoi JIC.



6. Harmcatp miporie1ypy HaXoXI€HUs ONTUMAIBHOTO pacipeie/ieHUs KaHAIOB
M0 CETH MCIOJB3YI0 3aIaHHOE MPaBUIIO MPUOPUTETOB HaExHOCTU JIC, HCTIONB3ys
CJICAYIONIYI0 METOJIUKY:

[TycThb 3a BpeMst MojieIupoBaHus 1M B ceTh nepeaano N cOOOIeHUH, TpruueM
N TakoBo, uto N-e>>1, r1ie € - JomycTUMasi BEPOSITHOCTh MOTEPh coobmeHuit. To-
r1a TpOLEaypy HaXOKICHHS ONTHMAJIBHOTO PpAaCIpEACIICHUS KaHAJIOB IO CETH
MOXHO ONHUCATh cleAyrmuM oopa3oM. IlycTs B mporecce MoIeIUpPOBAaHUS B Te-
YeHHE BpeMEHHM 1M 3a()MKCUPOBAHBI CIICIYIOIINE MaKCUMaIbHbIC 3HAUCHUS YHCIIa
3aHUMAaEMBIX KaHAJIOB: (ml(l), mz(l) mn(l)). HaxoauM MUHUMAaJIBHYIO U3 BEJTUYKH
k(m;"), mycts k(1)= min k(m‘") npu i=1... n (tme n — gucno JIC). CooTBeTCT-
Bylolee 3HaUeHHe /) yMEHbIIAeM HAa eIUHULY U oGo3HadaeM m,>. OcTaabHbIe
mi(1) nnst i # j nepeobozHavaem. [Iporeaypa npomoixkaercs A0 Takoro mara M,

Koraa BIICPBBIC HAPYIIACTCA YCIIOBHUC!

ky =Yk <N-e.

s=1

Wnaue roBops, U3 cetn, kotopas coxepxkana (m;", mo" ... m, ") xananos B
cootBeTcTBYyrOIKX JIC 1 3a BpeMsi MOACIHpPOBaHUs T™M HE TOTEpsiia HA OJTHOM 3a-
SIBKY, UCKJTFOYAETCS TAKOC MUHUMAJIBLHO BO3MOYKHOE YUCJIO KaHAJIOB, KOTOPOE MPH-
BeJIET K moTepe He Oosee N-€ cooOImEeHni 13-3a HEIOCTaTKa MMEHHO YHclia KaHa-
JIOB TIPH BBIOPAHHOM mporieaype (pyHKIMOHUPOBaHMS ceTh. Eciau mepuo Mosenu-
poBaHMs ObUT BEIOpAH JIOCTATOYHBIM, TO COPMHUPOBAHHAS CETh IO YHCITY KaHAJIOB
Oyner 61m3Ka K ONTUMAJIBHOM.

Pe3ybTaT BRIMOTHEHUS MPOICAYPHI MIPEACTABUTEL B BUC JUATPAMMBI U Ta0-
JIUITBL.

3aMeTHM, OJTHAKO, YTO IMUKOBBIC HArPy3KH Ha Pa3IMYHBIX JIUHUSAX CBS3U SIB-
JSIOTCS KOPPEIMPOBAHHBIMYM BEIMUMHAMHU: COOOIIEHUS B CETH, 00pa30BaB B Ka-
KOM-TO MECTE JIOKaJIbHBIA «CTYCTOK», JBUXKYTCS HEKOTOPOE BPEMS B BHJE CBOCOO-
pa3Hoii «BOJNHBIY. Ha4Ye TOBOpsI, €CIH, 3a CUET UCKIIOYCHHsSI U3 CeTH KaHaja B Ka-
KOH-JINOO JIMHUM CBSI3M MPOUCXOJUT ITOTEPSI COOOICHUS MPH «ITMKOBOW» HArpy3Ke,
TO TEM CaMbIM, CHIKAETCS U «ITMKOBasH» Harpy3ka Ha COCEIHUX JIMHUSAX CBs3U. Ta-
KM 00pa3oM, peaJibHOE YHUCIIO MOTEPSHHBIX 3asBOK MOXKET OKa3aThCsS MCHBIIIC,
94eM YHCIIO Ky CHATBIX KaHAJIOB.

Tabmuma Vcxoanble faHHBIE K KOHTPOJIBHOM padoTe

BapuanTt 1 2 3 4 5 6 7 8
Yucao JIC, n 10 12 14 16 15 13 11 9
Bpems MoaemupoBans, 120 160 180 200 220 240 260 | 280
T™ (cex.)

Yucno nepenaBaeMbIx

. 25000 27000 28000 29000 30000 31000 32000 | 33000
cooO1eHuu, N

JlonmycTuMmast BEposIT-

1 0.5 1 0.7 1 0.8 1 0.9
HOCTbh TOTEPB, € (%)




PacnpeneJ{e Hae propu- 0—n n—0 0—n n—0 0—n n—0 0—n n—0
tetoB HanéxkHoCcTH JIC

Pasmep BbIOOpKH, M 150 180 210 240 230 200 190 140
Mar. oxunanue, | 5 6 7 8 7.5 6.5 5.5 4.5
Hucnepcus, D 1.5 1.8 2.1 33 3.1 2.3 1.9 1.6
3aKoH pacnpeneacHus Hopm. | bunom. | Hopm. | bunom. | Hopm. | bunom. | Hopm. | bunom.

ITponomxkenue TaGIuIbI

Bapuaunr 9 10 11 12 13 14 15 16
Yucao JIC, n 16 12 10 18 17 16 13 15
Bpems MoaemupoBans, 310 280 250 320 300 290 270 | 350
T™ (cex.)

Yucno nepenaBaeMbIx

. 22000 31000 26000 27000 35000 41000 28000 | 25000
cooO1eHuu, N

JlonmycTumast BEposIT-

0.5 0.6 0.8 1 0.7 1 0.8 0.7

HOCTh TMOTEPB, € (%)
Pacnpenenenne npuopu-

pei .. PHOp 0—n 0—n n—0 n—0 0—n 0—n 0—n n—0
tetoB Haaéxuoctu JIC
Pasmep BbIOOpKH, M 320 300 280 350 330 340 280 240
Mar. oxupnanue, | 5.5 4.5 6.5 7.5 7 6 8 8.5
Hucnepcus, D 2.4 2.2 2.6 3 2.8 3.2 2.5 2.9
3aKoH pacnpeneacHus bunom. | Hopm. | bunom. | Hopm. | bunom. | Hopm. | Hopm. | bunom.

4.2.2. Ilpumep KOHTPOJIBHOTO 3aJaHUS

Huxe MPUBCACH MMPUMCEP KOHTPOJBHOT'O 3aJaHUs, BBIIIOJHACMOI'O CTYACH-
TOM Ha IMPAKTUYCCKHUX 3aHATUAX.

1). Pazpsanocts AL 16, ucnonb3yercst nBouuHbId Koj. lepron auckperuzanuu
0.05 c. BxogHas ananoroBasi BenuunMHa co3aaérca HanpspkeHuem. AL mo3Bomsier
oun@poBbIBaTH CUTHAJ B quanasone [—10;+10] B.

Onpenenurs:

e Fmax - MakcUMaNbHO BO3MOXKHYIO YaCTOTY MU3MEHEHHS BXOJHOU aHAJO-
TOBOM BEJIMUUHBI, TPU KOTOPOI 00ECIeUnTCs MUHUMAaIbHOE OTKJIOHEHHE BXOHOM
aHAJIOTOBOM BEJIMUMHBI OT aHAJIOTOBOM BETWYWHBI MOJYYCHHOU IMyTEM BOCCTAHOB-
nenus u3 nudposoro koaa (¢ momoibio [AI);

e Samm - 6eicTpoaeticteue AL

e AKB (11ar KBaHTOBaHUs) U AACK (I1ar JUCKPETHU3AIUN );

e EKB - MAKCUMAJIbHYIO a0COJIOTHYIO OITMOKY KBAaHTOBaHUS,

e Yallll - MAKCUMAJIbHYIO TIpUBEIEHHYI0 TTorpentHocTh AL, yunuTeiBas 4to
eann=10%*eks;

e NKB - 4HCJIO YPOBHEHW KBAHTOBAHUS;
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e Tmax - MakcuManbHOE BpeMs TipeoOpaszoBanusi, cuutas, uro ALl pa6o-
TAET MO MPUHLMITY ITOCIENOBATEIBHOIO CUETA, @ YaCTOTAa TAKTOBOTO I'€HEparopa
paBHa f,=500 kI 1.

e (YHKIHMOHAJIBEHYIO 3aBUCHMOCTb aHAJIOTOBOM BEIWYUHBI OT IUGPOBOTO
KOJla, cuuTas €€ JUHECHMHOM.

2). C BeIXO/a JaTtuvka curHayi Y MeHsieTcs B auanaszone ot 0.1MA mo 1MA, ompe-
JIEIUTh CTAaTHUYECKYI0 XapaKTePUCTUKY HOPMUPYIOIIEro peoOpa3oBaTesisi, CunuTas
e€ JTMHEHHOM, U yUUTHIBasI, UTO OH paboTaeT B [uamna3zoHe oT 4MA 10 20MA.

X Y U
—» A |—» Hn ——»

3). [IpencraBurh yukiuio fx)=1/x+sin(5x)+3cos(2x-90°)+5sin(x+10°)+x—6+1/(x—
0.5) B BuJie YETHOM M HEYETHOW COCTABIIAIONICH, IEPUOJUUECKON U HENepuoanye-
CKOM COCTaBJIAIOLIEN U ONIPEIEIUTE IEPHO IEPUOJUIECKON COCTABIAIOMIEN T jcp.

4). Jluaus cBszu (JIC) umeer cnenyromue xapakrepuctuku: Riac=500 MOwm,
Cnc=100 u®d, Lac=15 xI'H.
JlnnHa kabenmpHOTO coeauHeHus 150 M.
Onpenenurs:
e BoJHOBOE conpotusieHue JIC;
e CKOpOCTb PaclpOCTpaHEHUs BOJIHBI;
e BpeMs pactipocTtpaHeHus curnana mo JIC.

5). [IpeactaButhb uncio 534,.. B BUIE:
e JIBOMYHO- JCCATHYHOTO KOJa;
e CIMHUYHO-TIO3UIIMOHHOTO KOJIa;
e YHUCJIOMMITYJIbCHOTO KOJIa;
e JIBOMYHOTO KOJIA.
PesynbpTar 0hopMUTH B BUAC BPEMCHHBIX THArPaMM.

6). 11 uMmynbca NpeicTaBIeHHOIO Ha PUCYHKE OIIPEEIIUTh!

A - BeIcOTy UMITyJIbCA;

AA - Cniaz BEepIIMHBI UMITYJIbCA;

10 — IIIMTEIBHOCTh UMITYJIbCA 10 OCHOBAHUIO;

¢ - IIUTEIBLHOCTD UMITYJIbCA 1O (PPOHTY;

tIC - ITIUTEIIBHOCTh UMITYJIbCA 110 CIIaNy;

T — nepuop cineqoBaHUs UMITYJIBCOB, €CIU MPUHATH May3y MEXKIY UMITYJIbCaMU
paBHOU 4 Mc;

And — nepenaj; BBICOTHI UMITYJIbCa MO (PPOHTY;

Amnc — nepenaj BbICOTHI UMITYJIbCA IO CHAAY;

An — IMKOBOE 3HAYECHHE UMITYJIbCA;
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X — IJIUTEIIbHOCTh «XBOCTa) HMITYJIbCA,
QC — CKBAKHOCTH IMOCJICAOBATCIIbHOCTH UMITYJILCOB.
EIII/IHI/II_[a HU3MCPCHHU 110 OCHU a6cu1/1cc — MC, 110 OCH OpAHHAT BOJIbBTHI.

\Y

5. TEKYIIIUA 1 UTOTIOBBIA KOHTPOJIb

Texymuil KOHTPOJb OCYIIECTBISETCA IPENOAABATEIEM Ha MPAKTUYECKHUX
3aHATHUAX IO Pe3yJbTaTaM BBIIIOJIHEHHS] KOHTPOJIBHBIX PabOT, HOCSIINX KaK Teope-
TUYECKUH, TaK U MPAKTUYECKUN XapaKTep.

3amura KOHTPOJIBHOU paboOThl U TaOOPATOPHOTO MPAKTHUKYMa MPOBOJIUTCS B
dbopme nuanora c mpenonasareneM. [lo pe3ynbraTaM HpOBEIEHHBIX KOHTpOJIEH
bopmupyeTcs 10MyCK CTYJAEHTa K UTOTOBOMY KOHTPOJIIO — 9K3aMEHY.

5.1. Bonpockl K 3Kk3aMeHy

5.1.1. Cnucok 00s13aTeJIbHBIX BOIIPOCOB

1. JlaTe noHsATHe U pacmiudpoBaTh CAEAYIOUINE TEPMUHBI: CUCTEMBI TEJI€00-
pabotku nanubeix (CTO/), unrepdeiic, mpoTokos (MporpaMMHBIN U anmapaTHbIi),
CTeK MPOTOKOJIa, MapLIpyTU3alMs, JedTorpaMMa, aCCUBHOE U aKTUBHOE 000pYy-
J0BaHMe JIOKaJIbHBIX ceTel, cocta JIBC, Work Station, cepsep, cTanmapTHsie npo-
Heyphl TIepeadu 1 00pabOTKU TaHHBIX.

2. Yro takoe ISO u OSI, IP, pop3, smtp, DNS.

5.1.2. CnincoK OCHOBHBIX BOIIPOCOB

. Haznauenue u cocrap cucteM teneodbpadotku naHabix (CTO/).

. JIunelinple agantepsl. MyJIbTUILIEKCOPHI IEpEAaUYN JaHHBIX.

. CBs13HBIN TIpo1Ieccop.

. Kommyrtatop. Konuentparop. Y nan€HHbI MyJIbTUILIEKCOP.

. AOOHEHTCKUH MyHKT. ATapaTtypa rnepeiadn JaHHbIX.

. Haznauenue, coctaB mH()OPMaIMOHHO-BBIYUCIUTEIBHBIX ceTel. DddekTuBHOE
ucnonszoBanue MBC.

AN DN kAW~

12



7. OcHoBHBIE TIOKa3aTenu kayectsa MBC.
8. Busibl n”HGOPMAIIMOHHO-BBIYMCIUTEIBHBIX CETEH.
9. Knaccudukanus UBC (o npuHuuny opraiusaiiu, TONOJOTHH).

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

29.

30.

31.

Mopenb B3auMOAEICTBUS OTKPBITBIX CUCTEM.

Texunueckoe obecnieuenue MBC. CepBepsl u pabourie CTaHIINM.
MapuipyTuszaTopbl # KOMMYTUPYIOIIUE YCTPOMCTBA.

Bunsl angpecannu KOMIBIOTEPOB B CETH.

Mertoasl MapuIpyTU3aLHH.

Amnanorossie MogieMbl. CTIOCOOBI MOAYJISIIUH.

[IpoTokoibl epeaya JaHHBIX U UX MPEe0Opa30BaHMs B aHAIOTOBBIX MOJEMaX.
Moaemsl 11t HU(PPOBBIX KAaHAJIOB CBS3H.

Knaccudukanus Mo1eMoB.

CereBble aganTepsl (KapThl).

[IporpammHoe obecnieuenre HHPOPMAMOHHO-BBIYUCIUTEIBHBIX CETEH.
[laccuBHOE 00OpyAOBaHME JTOKATBHBIX ceTeil. KoakcuanbHbil Kabenb.
[TaccuBHOE 00OpyAOBaHME JTOKAIBHBIX ceTeil. Butas napa.

[laccuBHOE 000pYIOBaHUE JOKATBHBIX ceTeil. ONTOBOJIOKOHHBIN KaOeb.

CereBas Texnonorus — Ethernet.

[Iporokon aBrokoHpurypuposanust DHCP. Mo6uibnbiit IP.

[IpuunHbl Bo3HUKHOBeHUs omnOOoK. [Iporokonsr SRP u UDP.

ITpoTokon SLIP u PPP.

Bepcus 6 npotokona [P (otnuune ot npeablayiei Bepcuu, JOCTOMHCTBA U He-
TOCTaTKH).

FTP — npotokon. Haznauenne. Opranuzaius oOMeHa JTaHHBIMU U yIIpaBICHUS
o FTP.

FTP- cepsep. FTP- knuent. Pexxumbl pabotsl o nporokony FTP. Komannnsrit
CUHTAKCHC.

[Iporpammuoe oOecneuenue noctyna k FTP-apxuBam. Cnyx6a FTP- mail
Hoctyn x FTP- apxusam uepe3 HTTP. IIpunuun. JIocToMHCTBA HETOCTATKH.
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6. YA EBHO-METOANYECKOE OBECIHEYEHUE JTUCHUIIINHBI

6.1. JIuteparypa odsi3aTejibHAs
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M.: ®unHancel U cTaTucTHKa, 1999. — 464 c.

2. Hanc b. Komnetorepusie cetu / Ilep. ¢ anrn. IL.C. 3eitnanosa. — M.: bu-
HoM, 1995. — 400 c.

3. IIatubpatoB A. Il. BeiunciauTenbHble CUCTEMBI, CETH U TEIEKOMMYHHUKa-
myu: YueOHuk. — M.: @uHaHCH B cTaTucThka, 1998. — 400 c.

4. JlokanbHble BeuuciuTeNnbHble ceTu. KH. 3. Opranuzaius yHKIIHOHUPO-
BaHus, 3P dhexTuBHOCTD, ontumuzanus: CrnpaBounuk / [Tox pea. C. B. Hazaposa. —
M.: ®unHancel U cTaTucTHKa, 1995, — 248 c.

5. KommnbtoTepuble cetu g «4aiiHukoB»: s comueBaroutuxcs / Ilep. ¢
anri. H. M. Kosanenko. — KueB: [Inanektuka, 1995. — 256 c.

6. Ilepconanbubie kommbloTepsl B ceTsix TCP/IP. PykoBoncTBo anMuHucTpa-
topa cetu / [lep. ¢ anrn. K. Xant. — Kues: BHV, 1997. — 384 c.

7. BelUUCIUTENbHBIE CUCTEMBI, CETH W TEIEKOMMYHHUKalUUU: Y4YeOHUK /
A. I1. TIatubparos, JI. I1. I'yasiHo, A. A. Kupuuenko. — M.: ®UHAHCHI U CTaTUCTH-
ka, 1998. — 400 c.
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