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ABTtop: CamoxBasioBa EBrenusi AjiekcaHJIpoBHA

Kox u HamMeHOBaHUe HaNpaBJieHUsl MOArOTOBKM, npoduis: 27.03.02 YnpasieHue
Ka4eCTBOM, YIIPaBJjieHHe KA4€CTBOM B CTPOUTEILCTBE

KBanudukauus (cTeneHb) BLITYCKHUKA: 0aKaJaBp

dopma o0yueHuUsi: OUHAS

e ocBOCHUS IMCUMILINHBI:

Ilenp wu3ydeHus y4eOHOM JUCLUIUIMHBI COCTOUT B (OPMUPOBAHMU Yy CTYIACHTOB
TEOPETUYECKMX 3HAHMH B  O0ONAaCTH OCHOBHBIX IPHHIMIIOB OPraHW3allMd  CETeBOM
UHPPACTPYKTYPhl, IPUHIUIIOB B3aUMOACUCTBUS pa3IMYHBIX YCTPONCTB U METOJIOB YIpaBIECHUS
MH(OPMALIMOHHBIMH TIOTOKAMHU.

3ajauaMy  M3Y4YEHMS JUCLUIUIMHBL SIBISETCS OCBOEHHE CTYIEHTAaMU IPHUHLUIIOB
(YHKIIMOHUPOBAHHUS U OCOOCHHOCTEH MOCTPOSHHS KaHAJIOB MEpeaayn JaHHBIX U JIMHUH CBS3H;
METOJIOB JIOCTYNa U Pa3HOBUIHOCTEH JIOKAJIbHBIX BBIYMCIUTEIbHBIX CETeH; QyHKIMI ceTeBoro u
TPAHCIOPTHOTO YpPOBHEH; MpoTokoioB cteka TCP/IP, MeTomoB anmpecannu u MapmipyTH3AIHA
TEPPUTOPHUAIIBHBIX CETEN.

Ilian kypca:

Tema 1. Knaccuduxarusi KOMIbIOTEPHBIX CETEH U CTaHAAPTU3UPYIOIINE OpTaHU3aIIH.
[TpenmeTt kypca u ero 3agauu. Kparkuii uCToprudeckuii 0630p pa3BUTHS CUCTEM CBSI3H.
WNucturyrsl crangapruzanuu: [SO, ANSI, ITU-T, IEEE, IETF, IRTF. I'pynna crannaptos
IEEE 802.xx. Krnaccudukamus uHGOPMAIMOHHO-BBIYUCIUTENbHBIX ceTell. CurHamsl u
MpPOTOKONBI. MeTonbl mepenaud: IMIUPOKOIONIOCHAS H  Y3KO-TIOJIOCHAs;  CHUMIUJIEKCHAs,
MOJIYAYTUIEKCHAs ¥ OJHOAYIUIEKCHAs nepenadn. OQHOPAaHTOBbIE U KIIMEHT-CEPBEPHBIE CETHU.

Tema 2. DTanoHHbIe MOJICTH B3aUMOCBSI3U OTKPBITHIX crcteM 1ISO u TCP/IP.

@usnyecKknil ypoBeHb. OTAJIOHHBIE MOJEIM B3aMMOCBSI3U OTKPBITBIX cucrteM [SO wu
TCP/IP. Onnopanrosasi Mofiesib B3auMOAeHCcTBUA. HKancynsauus JaHHbIX.

Amnanorosle M 1HM(poBble MeToasl mnepenaun HHGopmanuu. CrocoObl MOIYISAIHUH.
Mogemsl. Opranu3zaius MHOKECTBEHHOIO JOCTyNna U yIuloTHeHue auHuil. KaOenbHble nUHUN
cBs3H, OecrpoBogHas cBsi3b. CIYyTHUKOBBIE CUCTeMBI CBsi3H. [Ipotokonsr moctyma: SLIP, PPP,
RS-232 u G.703. CereBble YCTpOWCTBa: CETEBBIE aJanTephl, MOBTOpPUTENH(repeater),
KoHIeHTparopsl(hub), MyTBTUILIEKCOPBI.

Tewma 3. KananbHblil ypOBEHbD.

Cetn Ethernet/IEEE 802.3: ¢usuveckuii ypoBeHb, Metoa aoctyna k cpene CSMA/CD,
kanp Ethernet. Cetu Token Ring: ¢bmsudeckuii ypoBenb, Meton nqoctyna k cpene Token Passing,
kagp Token Ring. Ceru FDDI: ¢usuueckuii ypoens, kanp FDDI. OOume mnoHsTHS O
oecripoBoanbix ceTsix IEEE 802.11. Jlpyrue cereBbie apxutektypel: Apple Talk, ArcNet.
MeTtonsr noctymna k cpene: CSMA/CA, Polling.

Metonpl kommytanuu. Kommyraropsl (switches): HazHaueHue, (YHKIMOHUPOBAHUE U
ycTporictBo. Moctsl (bridges).

Tema 4. CeTeBoil ypOBEHbD.
[Tporokon IP: ctangaptel u ¢pynkuuu. IP — agpecamus, npotokonsr ARP 1 RARP. Knaccer



U TUIIBI aipecoB. Tumsl ciyx6. CeTeBble yCTPOHCTBA: MapLIPyTU3aTOPHI (router).

Tema 5. TpaHCIOPTHBIN YPOBEHB.
[Tporokoner TCP u UDP: ¢yHKIIMM ¥ Ha3HAueHHWE. YCTAaHOBKAa M Pa3pbiB COCIUHEHUS.
Ilepenaya naHHbBIX. YIIPABIECHUE TIOTOKOM.

Tema 6. CeaHCOBBIN, TPEACTABUTENBHBIN U MPUKIIATHON YPOBHHU.
OyHKIIMU  CEaHCOBOTO, TIPEACTABUTEIBLHOTO W NpUKIamHOTO ypoBHeil. CereBbie
YCTPOMCTBA: LUTIO3BI (gateways).

Tema 7. Mapmpyru3atus TCP/IP.

CymHOCTh MapuIpyTU3aluy. AJJanTUBHBIE U HEAJANTUBHbBIE aJTOPUTMbI MapUIPYTH3AIUH.
CxeMbl MapuIpyTH3allMUM: 1O MECTy Ha3Ha4YeHWs, BBIOOP MapuIpyTa OTIpaBUTEIEM U
mupokoBeniarenbHas MapmpyTtusanus (flooding). [Toctpoenue MapmpyTHBIX TaOIUI, METPHKH
mapupyTtuzanuu. [Iporokonst mapupyruszanuu: RIP, OSPF, IGRP, CIDR u BGP.

Tema 8. Yupasnenue B TCP/IP cetsix.
Cepsucel SNMP. IMeHOBaHME y3710B, pa3pelieHue UMEH, IoMeHHas cuctema umeH DNS.
Cnyx051 B cetsix TCP/IP. OCHOBHBIEC yTHUIIMTHI CETH.

Tema 9. OCHOBBI CETEBOTO B3aUMOICHCTBUSI.

Hpunyuner opeanuzayuu pacnpeoenennvix cucmem. KoHIIENIMKU MPOrPaMMHBIX PEIICHUH.
Apxutekrypa «Knuent—CepBepHOro» B3auMOICUCTBHSI.

Coxemul u cemesoe npocpammuposanue. utepdeiic coketoB bepkiu, obmas cTpykrypa
KIIMEHTa W cepBepa, anpecamus cokeToB. OObEKTHAs IEKOMIO3UIMS HHTEp(elica COKEeTOB
bepkmu.  I[IporpammupoBanue  cokeTHoro coeauHeHus B s3pike  C++. CereBoe
nporpaMMmupoBanue B si3bike C++: Oubnuorexa Boost.Asio.

Odhexmusnoe cemesoe 63aumooeticmsue. [IpoOreMbl UCTOTB30BaHUS OIOKHPYIOMINX
BBI30BOB. MexaHnu3Mbl HeOJI0KkupyemMoro BBoAa/BeiBoAa. (OO030p CEpPBEPHBIX APXHUTEKTYP:
MOCIIeZIOBaTeNIbHbIE, TapalljielibHble, AKTUBHO-TIPEBEHTUBHbIE (NIPOAKTUBHBIE) U B3aUMHO-
COITIaCOBAaHHBIE (PEAaKTHBHBIE) CepBephl. MeToj Onpoca KaHAJIOB M €ro pealn3anus B S3BIKE
Java: OCHOBHBIE TOHATHSA, CTPYKTypa cepBepa, Oydepsl, KaHambl U CEIEKTOPBI, XpaHEHHUE
COCTOSIHMSI KJIMEHTa Ha cepBepe. ACHHXpPOHHOE B3amMmojeicTBue B Oubimmoreke Boost.Asio:
OCHOBHBIE TIOHATHSA, CTPYKTypa CepBepa, Omeparuu, coObITUS U 00pabOTUYMKH, aCHHXPOHHBIN
kineHT HT TP, xpaneHue cocTosiHUS KIIMEHTa Ha CepBEpE.

Ilpoexmuposeanue cemesvix npomoronog. [IoHITHE CETEBOTO MPOTOKOIA, THUIBI CETEBBIX
MIPOTOKOJIOB, CTPYKTypa COOOINEHWH, MPUMEpPHI COOOIICHHW pa3HbIX MPOTOKOJIOB. I[lopsimok
oOMeHa cooliieHusIMH, mpuMepbl. CTpaTeruu 3aBepIIeHUs COSTUHEHUS, IPUMEPHI.

Tema 10. OcHOBBI I_[I/I(I)pOBBIX TEXHOJIOT UM nepeaaun JaHHBIX. MeTtonasl MYJIBTUIIIICKCUPOBAHU A
IIOTOKOB JaHHBIX.
I/ICTOpI/IH Ppa3BUTHA. HpI/IHLII/IHBI nepeaadyu COO6H.[CHPII>1 IO CCTU BJICKTPOCBA3H. MO,Z[YJ'ISII_[I/Iﬂ
U ACMOAYJIALUsS CUTHAJIa. I/IMHyJ'IBCHO-KO)IOBaH MOAYJIALHA. Cucrema CUHXPOHHU3AINH.
YacToTHOE MYJIBTUIIIICKCUPOBAHHC. BpCMeHHOC MYJIBTUIUICKCUPOBAHUC.

Tema 11. [{udpoBbie nepapxuu CKOpOCTel epeaayu.
Cunxponnsie uepapxurn SONET/SDH. ®ynknuonansusie Mmonynau ceteit SDH. Tomomorust
ceteit SDH. [1ne3noxponnas nudposas uepapxus (PDH). Ocobennoctu u negocrarku (PDH).
O6mmme ocodennoctu nmocrpoerus SDH. Ilpeumymiectsa nepen PDH. O6o6mennas cxema
MYJBTUIUIEKCUPOBaHUST MOTOKOB B SDH. DnemMeHThl CHUHXpPOHHOW HepapXuu (BUPTyaJbHbIC
KOHTEWHEpbl, TPUOHBIE OJOKH, aIMUHHCTPAaTHUBHbIC OJOKH, CHHXPOHHbIE TPAHCIOPTHHIC
moxaynu). Coopka moxyneir STM-N u crpykrypa ¢ppeiimo STM-N.



MynbTUIIEKCOPBI,  KOHLIEHTPATOPhl, PEreHepaTropbl W  KOMMyTaropbl. DyHKUIUH
BBINIOJIHAEMbIE KOMMYTaTopaMu. MeTollbl KpocC-KOMMYTalluu M B3auMmozeicteue cereit SDH.
Tomonorun: «TOYKA-TOUKA», <«IMHEHHAs UEMb», «3BE3/a», «KOJIbLO». METoabl 3alluThl
CHHXPOHHBIX MOTOKOB. Apxutekrypa cereit SDH. Metozsl 3amuthl B cetsix SDH.

Tema 12. ISDN — nudpoBas cetb ¢ uHTErparueit ciryxo.

IToctpoenne cern ISDN. CnyxObl CBsI3M: OIpeAClICHHE, KiaccuHKaus CiIyxo0,
OTpEe/ICTICHUE XapaKTEPUCTUK CIyKObl. CiayxObl Ha ckopocTsax no U Ha 64 Koéut/c (mo B
KaHaJlaM); TUaJIOTOBBIe CIyXObl (mepenauu, tenecnyxObl). TemecmyxObl (C HAKOIJICHHEM, IO
3aIpocy), AOMOIHUTEIbHbBIE YCIYTH.

Crpykrypa ceTu. YCTaHOBKa CBs3UM (HyMmepamws, CUTHaIu3amus). AOOHEHTCKOE
okoHuyanue. CTBIKM TOJb30BaTeNb-ceTh (TUMNbl KaHaioB: B, D, E), xapakrepucTuku.
ApXHTEKTypa TPOTOKOJIOB, BHIbI COCIMHEHUN (MeTompl KoMmmyTtamuu). OcoOeHHOCTH
CUTHaNM3aluu, ajpecanus. Pa3HOBUIHOCTM METOAOB KOMMyTalnuu (TAKETOB, KaHAJIOB,
COBMECTHass KoMmyTanusi). Kommyraiys kaHamoB. ApXHTEKTypa MIPOTOKOJIOB MIPU KOMMYTAITUH
naketoB (mporokon X.25). Tumer ISDN: 2BRI, PRI, B-ISDN. JloctouHcTtBa U HeZOCTaTKU
TEXHOJIOTHH.

Tema 13. Frame Relay texnonorus.

Ocnossl Frame Relay texnonoruu. [{ononnurensusie ¢pyHkuuu nepenadu aanubix (LMI)
nporokoja Frame Relay. @opmar Onoka nanubeix. Peanmsanus cetn. @opmar coobinenunii LMI,
TUIIBI agpecanuu (TpymmnoBas u robaabHasi). JIOCTOMHCTBA U HETOCTAaTKH TEXHOJIOTHH.

Tewma 14. Tunsl xDSL TexHOMOTHH.

OO0mue xapakrepuctuku XxDSL TexHomoruit, Ha3HaueHus U ckopoctu. TexHomorus ADSL:
KaHaJbHasl OpraHu3allysi, CKOPOCTH, OpraHu3alus pabdoThl, XapaKTEPUCTHKU MOIKIIOUYCHUS.
[Tpumeps! peanusanuu cereit Ha ocHoBe XDSL TexHonOrMMu.

Tema 15. CymrHocts pexxuma ATM.

Ouznueckuit ypoBeHb ATM. YpoBernbr ATM. Yposenb amantanuun ATM. Knaccudukanus
ciyx6 B IIIICHUO. DOranonnas xonduryparus HIIICUO (monp3oBarenb-ceTh). ITajgoOHHAs
MoJieIb ITpoTokoioB. DyHKIMHK Puznyeckoro ypoBHs, ypoBHa ATM, ypoBHs agantauuu ATM.

Crpykrypa siueek. BupryanbHble KaHaidbl U BUPTyadbHble MyTH. CTPYKTypa MPOTOKOJIOB
ypoBHs afantaruu ATM. Yposuu aganrtaiuu ATM 1ro, 2ro, 3\dro u 5ro tuna.

Anpecanus. MapuipyTtuzanus. Curnanuzanus (apxuTeKTypa IIPOTOKOJIA,
MeTacurHaiauzanus). [Iporokon cereBoro ynpasieHus. basel janHbIX ynpasieHus cetsimu ATM.

Tema 16. O0630p pa3BUTHS CETEBBIX TEXHOIOTHMA.

MuoronpoTokoibHast kommyTaius no Mmetkam (MPLS); mynetucepsucusie (NGN) cetu.
ApxuTeKkTypa MHOronpoTokoigbHOW Kommytauuu wmetok (MPLS). KoagupoBanue werok.
VYmpasnenue tpadhukoM u pecypcamu. OpraHusanusi 4acTHBIX BUPTyalbHbIX cerel (VPN).
Pacnpenenenne mapuipyroB VPN cpeacrBamu BGP. Konuenuus mynstucepBucHbix (NGN)
cereil. Kparkas xapakrepuctuka mstu npotokosnoB NGN: H.323, SIP, MGCP, MEGACO/H.248
u SIGTRAN.

@opMBbI TEKyLIEro KOHTPOJIsI H IPOMEKYTOYHOMH ATTeCTALMM:

B xone peanuzanuu nuctuurunbel 51.B./[B.11.2 Cemu OBM u cpedcmea kommyHukayuti
UCTIOJIB3YIOTCS CIIEYIOUINE METO/IbI TEKYIIIEr0 KOHTPOJIS YCIIEBAEMOCTH 00yYaroInXCs:
IIpu npoBeeHNN 3aHATHI JIEKHUOHHOTO THUIIA:
BBIOOPOYHBIN WM JIETYYUil OIPOC-KOHTPOJIb [0 MarepHuajaM JeKIHi.

IIPU IIPOBEJCHUN 3aHATUN CEMUHAPCKOIO THIIA:
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MOATOTOBKA K MPAKTUYCCKHUM 3aHATUAM, BBIIIOJJHCHUC IPAKTUUCCKUX U TCCTOBBIX 3aﬂaHHfI.

P KOHTPOJIE PE3YIBTATOB CAMOCTOSTEIBLHOU PAabOThI CTYICHTOB:
M3y4YEHHUE BOIPOCOB, KOTOPBHIE HE HM3JIarajvch IPENoAaBaTeieM Ha JIEKIHUSAX U MPAKTUYECKUX
(CeMUHAPCKUX) 3aHATUSIX, BBITIOJTHEHUE TPAKTUYECKUX 3a/IaHUM.

33“ICT HpOBOI[I/ITCSI B (bOpMC IIoABCOACHUS UTOT'OB I10 pesyanaTaM pa6OTbI Ha JICKIITMOHHBIX
U TPaKTHYECKUX (CEMHUHAPCKUX) 3aHATHAX, BBIIOJHEHUS 3aJlaHUd W OTBeTa Ha
JK3aMEHAILMOHHBIN OUIIET.

OcHoBHas JuTeparypa:

1.Mamoiinenko C. H. Cetu DBM u TeleKOMMyHHMKaIUi: y4eOHOE mocobOue. —
HoBocubupck : Cubupckuii TrOCyJapCTBEHHBIM  YHUBEPCUTET TEJICKOMMYHUKAIMK U
uHpopmaruku, 2018. — 130 ¢. — Pesxxnm noctyna: http://www.iprbookshop.ru/84079.html

2. Ky3pmuu P. . BpluncnurenbHble CHCTEMBI, CETH M TEIEKOMMYHHKAIMU: yueOHOe
nocobue. — Kpacrosipck : Cubupckuit penepanpubiii yausepcuret, 2018. — 120 ¢. — Pexum
noctyma: http://www.iprbookshop.ru/84333.html

3.Uekmapes 1O. B. BerunciurenbHble CHCTEMBI, CETH U TeJIeKOMMYyHUKauu. — CaparoB

[IpodobpazoBanue, 2017. — 184 C. — Pexum JocTyna:
http://www.iprbookshop.ru/63576.html

4 Kapramesckuii B.I. Kommnberotepusie cern: yueObnuk. — Camapa : I[loBomxckuii
TOCYJIapCTBEHHBI YHHUBEPCUTET TEICKOMMYHUKanui u uHpopmaruku, 2016. — 267 c. —

Pexxum nmoctyma: http:// www.iprbookshop.ru/71846.html

5.bynsik C. B. BpramciaurensHble CHCTEMBI, CETH W TEJICKOMMYHHKAI[MH: YydeOHOE
nocobue. — YensOunck : YenssOMHCKUIN TOCYIapCTBEHHBIM HHCTUTYT KyIbTyphl, 2016. — 116 C.
— Pexxum noctyna: http:// www.iprbookshop.ru/56399.html


http://www.iprbookshop.ru/84333.html
http://www.iprbookshop.ru/63576.html

