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09.03.02 HMudopManmoHHBIE CHCTEMBI H
Kon, HanpaBiieHHe MOATOTOBKU
TEXHOJIOTHUHU

be3omacHOCTh MHGOPMAIIMOHHBIX CUCTEM U
Hampasnennocts (mpoduiin)

TEXHOJIOTU U
dopma oOyueHus OuHas
Kadenpa pazpabotunk BT
Brimyckaromast kadeapa NBT

TunoBble 3a1aHKsl 1JISI KOHTPOJIbHOM padoThI:
IIpakTH4eckoe 3aganue.

[IpumepHBIE TEMBI

1. ITpo6aemsr nepexona k NGN

2. CTexu MPOTOKOJIOB U IOCTABIUKH HH()OPMAIMH B TPAHCTIOPTHBIX CETSAX
3. CemaHTHYECKas IPO3PAaYHOCTh CETU

4. BpeMeHHas MPO3PAaYHOCTb CETH

3aganue 1J1s1 KOHTPOJILHOI padoThl.

[ToAroToBUTH OTYET O BBINOJHEHHHM KOHTPOJIBHOM pabOTHI B TEKCTOBOM IIpOLECCOpE
Word. [lpu oueHuBanuM paboThl OyJeT Y4yUTHIBaTbCA APPEKTUBHOE HCIIOIB30BaHHUE
(GYHKIIMOHATBHBIX BO3MOXKHOCTEH Tiporieccopa Word mpu NOATOTOBKE JOKYMEHTa, a TaKkKe
MPaBUIBHOCTH PEIICHHS U TOJIHOTA HHpOpMALUU IpU 0(hOPMIICHUH NIPUMEpa.

TpeOoBanue k oTuery:
1. TurynbHbIA IUCT.
Ornasnenue (ChOpMUPOBAHO ABTOMATUUECKH)
Kaxnoe 3ajaHrie HaunHAeTCs Ha HOBOM CTpaHMUIIE.
[TapameTpsl cTpanuibl, HpUGT U HGOpMATUPOBAHUE TPOU3BOJILHEIE.

Pl

[Ipu cnaue KOHTPOIBHOM PabOTHI - MPEIOCTABUTH OTUET B DJIIEKTPOHHOM U TE€UATHOM
BHUJIE.
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DBOJIIOLMS KOMIBIOTEPHBIX ceTeil. OCHOBHBbIC MOHATHSA U TepMuHONOrHs [loHsATHE ceTH
OBM lloHsATHSA apXUTEKTYPBHI 1 TEXHOJIOTHH KOMIIBIOTEPHON CETH

CocTaB u TUIIBI KOMIIBIOTEPHBIX ceTell CocTaB KoMIbIOTepHOU cetn Kiaccudukarus cereit
O9BM AQMHHHCTpHUPOBAaHNE KOMITBIOTEPHBIX CETeH

MHoroypoBHEeBasi OpraHM3alvs BBIYHACIUTEIbHBIX ceTell TpeboBaHUsS K OpraHu3aluu
KOMITBIOTEPHBIX ceTell IToHsaTHs nponecca U ypoBHs

Monens B3anMoeicTBrs OTKpHIThIX cucteM (OSI-moxnens) [Ipomecc nepemxayuun cooOreHnii B
OSI-monenu

IEEE-Mopens okanbHBIX cetedt [lorsaTus uaTepdetica u mpotokoia CereBas oneparioHHas
cucrema

[IpuHOATIEI CTPYKTYpPHOH OpraHW3ald KOMIBIOTEPHBIX ceTeii (CeTeBble TOMOJIOTHH
CpaBHUTENBHBIN aHATN3 TOMOJOTUI

[MpuHMnE GyHKIMOHATBLHON OpraHu3alui KOMIbIOTePHBIX cetelt KommyTtarust KommyTtarms

kanajoB Kommyrarus coobmennii Kommyranust makeros KoMmMyTanus siaeex
Crioco0bl mepeauu maketoB JleliTtarpaMmaas nepeada BupTyanbHblid KaHAT

MapmpyTuzanuss Tabnuia mapmpyTtuzaiuu Mogens Mapiipytuzaropa Knaccudukanus
METO#OB MapuipyTu3auuu llpocteie Meronsl MapuipytuzanuuMeronsl (puUKCHpoBaHHON
MapupyTH3anua MeToasl aAanTHBHOM MapiIpyTH3AIUH

3agaun ynpasieHHs TpadukoM MeToapl ymnpaBiieHHS TpadUKOM Ha (HU3MYECKOM YPOBHE
Crioco0Osl pa3neneHust kaapoB but-cragduur Ynpasnenue Tpagukom Ha KaHaJIbHOM ypOBHE
KsutupoBanne TaiiM-ayT Ckonbp3siliiee OKHO YTpaBieHHe TpadUKOM Ha BBICIINX YPOBHSIX
OSI-monenu

[TapameTpbl U XapaKTepUCTUKU KOMIBIOTEpHBIX cereil IlapameTpbl KOMIIBIOTEPHBIX CeTel
XapakTepUCTUKH  KOMIIBIOTEPHBIX  ceTell  XapaKTepUCTHKH  MPOU3BOAMUTEIHHOCTH
XapakTepUCTHKH  OINEPaTHBHOCTH  XapaKTEepUCTUKKW  HagexkHocTh  CTOMMOCTHBIE

XapakTepucTuku JlokanbHble xapakTepuctuku CB
TCP/IP. XNS. IPX. AppleTalk. DECnet .SNA.

OcHOBHBIC TIOHATHS TeXHUKH CBs3U TenekommyHukanussCurHanel Crektp Ilomoca
npomyckanus Mogymsuus

Cucrema cBs3u CUCTEMBI CBSI3W HA OCHOBE HETPEPBHIBHOTO kKaHaia CUCTEMBI CBSI3U HAa OCHOBE
TUCKpeTHOoro KaHana Kiaccudukarys KaHalIOB CBS3M XapaKTEPHCTUKHA KaHAJIOB CBSI3U
MBHorokaHalbHbIE CHCTEMBI CBS3U

Meroapl  MyJbTUILUIEKCHUpOBaHUA.  YacToTHOe  MynbTUILIEKCHpOBaHUE.  BpemeHnHoe
MYJIBTHILUICKCHPOBaHNE. BOJHOBOE MyJIETHUIIIICKCHPOBAHHE.

MeToapl MOIYNSIIUN U KOAUPOBAHUS JaHHBIX. MeETOIbl MOAYJSIUN HETPEPHIBHBIX JTAHHBIX.
AmnanoroBas moxayisius. WmmynscHas MOAynsauus. MeToasl MOAYISIITUU  TUCKPETHBIX
JIAHHBIX.

udpoBoe komuporaHue. OCOOCHHOCTH Mepeaadyud IU(PPOBBIX CHTHAIOB. TpeOoBaHUS K
MetomaMm mmdpoBoro koamposanus. lloreHmmaneHei Kox Oe3 Bo3Bpara kK Hymo (NRZ).
Bunonspusiii umnyibcHeiid kon (RZ). bumonspHoe KoaupoBaHHe C albTepHATUBHON
nHBepcueit (AMI).

[loreHManpHBIA KOJA C HHBEPCUEW IMpU eAuHuLe. MaHYeCTEepCKUM  KOI.
Huddepennnanpupiii Manuectepckuii koa. Kox tpexypoBHeBoi nepemaun MLT-3.
[IstuypoBHeBblid ko1 PAM-S5.

Jloruueckoe koaupoBanue. M30b1TouHOE KoaupoBanue. CkpeMOIupoBaHue.
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KaGenbHble NUHUK CBSA3M. DiEeKTpUYeckue KabenbHble JTUHUU CBS3U. OCHOBHBIE
ANIEKTPOMATrHUTHBIC XAPAKTEPUCTHKHU SJICKTPUUYECKUX Kabeneil cBs3u. Butas mapa.
KoakcuanpHbiil kabenb.

Bonokonno-ontuueckue  nuHuM  cBa3u (BOJIC).  Ontuueckoe  BOJIOKHO.
Bonokonnoontuueckuit kabenb. Ontuueckue kommoHeHThl. Ocobennoctu BOJIC.
[Ipumenenne BOJIC B JIBC. CnocoObl cpamuBaHUs ONTHYECKHX BOJIOKOH.
[Tepcnexktuser BOJIC.

KabGenbHbie cuctembl. CTPYKTypUPOBaHHBIC KaOEIbHBIC CHCTEMbI. BeCpOBOHBIE CHCTEMBI
cBs3u. OOImMe MPUHITATIEI OpTaHU3aIliyd OECIIPOBOIHON CBSI3M. BUABI OECIIPOBOTHON CBSI3H.
Xapaxrepuctuku JIIU. ¥Ycnosus pacnpoctpanenus 1IN pa3HbIx 4yacToT.

Jnamna3onsl paanoBosnH. CBOMCTBAa PaJMOBOIH pa3HbIX Auana3zoHoB. HasemHas paanocBs3b.
Papgnopeneiiaple mHuM cBA3u. CIyTHHKOBBIE CHUCTEMBI CBsi3u. OOIIMe CBeIEHHUS.
Kiaccupukanusi CIyTHHKOBBIX CHCTEM IO TUIy oOpOuThl. [eocranmoHapHas opOwura.
Beicokoanuntuueckas opouta. Huskoopouransaeie CCC. becnipoBonsie cetn va MK-mydax.
TenekommyHuKanonnsle cetu. Knaccudukanus TeleKOMMYHHKAITMOHHBIX CETEH.
[lepenaya naHHBIX HAa OCHOBE Tee(POHHBIX ceTeil. MojaeMHas CBsi3b. [IpUHITUTIBI
OpraHu3aly MOJIeMHOM cBsizu. MoaemHble ctanaapTsl. Kinaccuduxaims MoaemMoB.
[Tudpossie cetu ¢ uHTErpadbHbIM 00cmy)kuBaHueM (ISDN-texnonorus). TexHomoruu
xDSL. MoOunbHas tenedoHHast cBsi3b. [[puHIMIIBI OpraHU3alui COTOBOW CBS3H.
IToxoaenus MoOMILHOM coTOBOM cBa3U. 1G, 2G, 2,5G, 3G, 3,5G, 4G.

[udpossie BeigeneHHbIe TUHUH. [1ne3uoxponnas nudposas uepapxus. CHHXpOHHAS
uugpoBas uepapxusi.

[Tpunnuns! opranmzamuun JIBC. Xapaxrepusie ocobennoctu JIBC. Cocra JIBC.
Tononoruu JIBC. Apxurektypsi JIBC.

Onnopanrosie (paBHOpaHroBbie) cetr. Cetu Tuna "kiment-cepsep'. Ceprepsl JIBC .
MuorocermentHas opranuzauus JIBC. Hcnonb3oBaHuME HECKOJIBKUX CETEBBIX
agantepos. [loBropurenn. KoHLIEHTpaTOPHI.

Meroas! ynpasienus noctynom B JIBC. CrannapTsl J0KaIbHBIX CETEH.

JIBC Ethernet. OO6mme cBenenus. @Pusnyeckuit ypoBeHb JIBC Ethernet.
Crnemundukanuu JIBC Ethernet.

Kananbhsiii yposens JIBC Ethernet. Kagp Ethernet II (Ethernet DIX). Kagp Raw 8023
(IEEE 8023/Novell). Kagp 8023/LLC (xamp 8023/8022). Kanp Ethernet SNAP.
Anroput™m onpeneneHus Tuna kaapa. [Iporokon CSMA/CD.

Mmuorocermenthsle JIBC Ethernet. Ycenosue koppextaoctu JIBC. Pacuér Bpemenu 1BoiHOTO
obopota (PDV). Pacuér ymenbienus: Mmexkaaposoro uarepsaia (PVV). Pacuer nmokazareneit
npomsBoautensHocTH JIBC Ethernet. focronnctsa n Henoctatku JIBC Ethernet.
BricokockopoctHbie TexHonoruu Ethernet. Crietudukarmu Fast Ethernet.

JIBC Token Ring. OOmmue cBeaenus. CtpykrypHas opranuszauus Token Ring.
@dynkimoHanbHas opranuzanus Token Ring.

®opmaTel KaapoB. HayanbHbld M KOHIIEBOW pPA3AEIUTENU. YTPABICHUE JTOCTYIIOM.
VYrpaBieHue Kaapom.

Anpeca. [lannsle. KontponbHas cymma. Craryc kajpa. JlocTOMHCTBA M HENOCTaTKU
JIBC Token Ring.

JIBC FDDI. O6mue cBenenusi. CrpykrypHas opranuzamusi cetu FDDI
@yukuuoHanbHas opranusanus FDDI.

®opwmatsel kaapoB. Texuuueckue xapakrepuctuku FDDI. JlocTonHCTBa M HelOCTaTKH
FDDI.
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becnpoBogabie JIBC. O6mue npuHIuibl noctpoeHus oecnpoBoaubix JIBC. MeTo b
nepenayu JaHHbIX. OpTOrOHAIBbHOE YaCTOTHOE MYJIBTUILIEKCUPOBAHUE.

Pacimpenune  crmektpa  CKaukooOpasHbIM — HM3MEHEHHeM  4YacToThl.  [Ipsimoe
MIOCJIE/IOBATEIIbHOE PACUIMPEHHE CIEKTpa. MHOKECTBEHHBIM JOCTYIl C KOJOBBIM
a3/ICJICHUEM.

Texnomoruss WiFi. Texnonorus WiMax. becnipoBonHbie nepcoHaIbHBIE CETH. TEXHOJIOTHS
Bluetooth. Texnonorus ZigBee. bectipoBoanbie ceHcopHbIe ceTu. CpaBHEHHE OECIIPOBOIHBIX
TEXHOJIOTHUM.

[IpuHtunel opraHu3anuu ri00adbHBIX ceTell. XapaktepHble ocobeHHoctu ['BC.
Hocrouncta I'BC.

Texamdeckue cpencta odoweauHeHNs ceteil. MocTsl. [Ipo3paunsie MocThl. TpaHcupyonme
MocThl. MHKancynupyromue MocTbl. MOCTBI ¢ MaplIpyTH3aUUed OT HCTOYHUKA.
MapiipyTu3aTopsl. [Tepudepuiinsie MapLIpyTU3aTOPhI. MapipyTusaropsl
YAQJIEHHOI0 JA0cTyna. MarucrpanpHble MapIpyTU3aTopbl. MeToabpl MapIpyTH3aL UK.
[IpoTOoKOIBI MapIIPYTU3ALIAH.

KommyTtatopel. KaHoHHMueckass CTpyKTypa KoMMyTaTopa. TeXHHYecKas pealn3anus
KOMMYTaTopoB. JlonmomauTenpHbIe GYHKINA KOMMYTaTOpoB. 11110361

Cern c ycraHoBIeHMEM coequHeHMH. lIpuHLIMI nepegauyn MAakeTOB Ha OCHOBE
BUPTYaJIbHBIX KAaHAJIOB.

Ceru X25. Ha3naueHnue u cTpykrypa cetei X25. CTek npoToKoiIoB ceTd X25. Y CcTaHOBJICHUE
BUPTYAJIIbHOI'O COCAUHCHUS.

Ceru Frame Relay. Oco6ennoctu texHonoruu Frame Relay. Ilognepxka xauectBa
obciyxuBanus. Mcnonb3oBanue cereit Frame Relay.

Texnonorus ATM. O6mue npunnumibl Texaosnoruu ATM. Crek npotokonoB ATM. ®dopmar
ATM-suerikn. [Ipunnun paboter kommyTaTtopoB ATM. ObecrnedeHune KavecTBa
obciyxuBanus. Mcnonp3oBanue Texnonaorun ATM.

I'moGanbHast ceth Internet. Kparkas wuctopusi co3gaHusi M OpraHM3allMOHHBIE
CTPYKTYpHI Internet.

Crex mpotokonoB TCP/IP. IIporokonsl mNpuUKIAAHOTO YpOBHA. IIpoTokoiBI
TpPaHCIIOPTHOIO ypoBHs. [IpoTokonsl MexceTeBoro ypoBHs. [IpoTOKOIIBI KaHAIBHOTO
ypOBHS («ceTeBOM UHTEPPEICH).

ApxurekrypHast koHuenuus Internet. Anpecauus B IP-cersix. CereBble [P-agpeca.
CnenuanbHble, aBTOHOMHBIE W TpynmnoBsie [P-aapeca. Vcnons3oBanue macok s
[Pagpecos. Pacnipenenenue IP-anpecos.

becknaccoBas MexaoMeHHas Mapupytusanusa. [IpoTokosnbl paspemeHus aapecos
ARP u RARP.

Cucrema nomennbix umeH DNS.

Kommynukanmonnslii  nportokosn [Pv4. KommyHukannonHbeii nporokon [Pvo6.
Anpecanus B IPv6. Ctpykrypa nakera [Pv6. @opmart ocHOBHOTO 3aronoska [Pv6 .
@parmentanus. Tpancnoptasie mpoTokosl creka TCP/IP. TpancHOpTHBINA MPOTOKOIM
UDP. Tpaucnoptuasiii npotokon TCP.

IlceBnoszaronoBok nporokonoB UDP u TCP. Vnpasnsawoomuit nporokon ICMP.
[IpOTOKOJIBI KAaHATBHOTO YPOBHS JUISl BBIICJICHHBIX JTUHUH.

[Tpotokon SLIP. ITporokonsl cemeiictea HDLC.

IIporoxon PPP. MPLS-texnonorus. OcHoBHble npuHuunsl MPLS-TexHomorun.
be3onacHocTh KOMIBIOTEpHBIX ceTeil. CpeicTBa KOMIBIOTEPHON O€30MacHOCTH.
Cpencta cereBoii 6ezonacHocTu. KoHuaeHIMaIBHOCTD, JOCTYITHOCTb, LIETOCTHOCTD.
CepBuchl ceTeBOM 6€30macHOCTH. TEeXHOJIOTHS 3alTUIIEHHOTO KaHaa.



