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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Llens npenoiaBaHus JUCHUIUIMHBI 3aKTI0Ya€TCS B JOPMUPOBAHHH Y CTyACHTOB YMEHHS HA IPaKTHKE OPraHH30BaTh
HCCIEN0BATENIbCKUE U MPOEKTHBIE PabOTHI 110 CO3aHUIO CHCTEM U ceTell epeauu HHPOpMaIuu ¢ KOMMYyTaI[iell KaHaIoB
1 KOMMYyTallel MakeToB.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOT'PAMMBbI

Iuxn (pa3aen) OIT: | b1.B.11

3. KOMIIETEHIIMHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHWS AN CLMUITIMHBI
(MOJYJIST)

[1K-3 Pa3pabatbiBaeT NPOEKTHI TENCKOMMYHHKALIMOHHBIX CUCTEM U CETEH JKEJIE3HOJOPOIKHOTO TPAHCIIOPTA; TEXHOJIOTUYECKUX
HPOIIECCOB IPOM3BOJICTBA, SKCILTYaTAIMHN, TEXHHUECKOTO 00CTY)KUBAHHS ¥ PEMOHTA TEICKOMMYHUKAIIHOHHBIX CHCTEM U CeTel
HKEJIE3HOJOPOKHOTO TPAHCIIOPTa

ITK-3.2 Pa3pabaThiBacT MPOEKTHI CXEM CHCTEM JKEJIC3HOIOPOKHON CBS3U M CHCTEM MAaKETHOH KOMMYTallUH

ITK-3.3 Pa3pabaTsIBaeT cXeMBI OpraHH3AINH TEIEKOMMYHHKAIIMOHHBIX CHCTEM 1 CeTeH CBS3H

I1K-4 CriocoGeH pa3pabaTsIBaTh IPOEKTHI CUCTEM XKENe3HOAOPOKHOI CBSI3H, CUCTEM KOMMYHHKAIIUHU, B TOM YHCIIE C
UCIIOJIb30BaHUEM IU(PPOBBIX TEXHOJIOTHH.

[1K-4.2 Pa3zpabaTeiBaeT IPOEKTHI TOIOJIOTHH CeTel U CHCTEM KOMMYTAIlUH, B TOM YHCIIE C MCTIOIb30BaHUEM I (PPOBBIX TEXHOJIOTHI

B pe3yabTaTte ocBOeHUsI AUCUMIIMHBI (MOAYJIs1) 00y4arOLIMIiCS J0IKEH

3.1 (3HaTh:

3.1.1 | IIpunIuns! nocTpoeHus 1 GYHKIHOHUPOBAHUS CHCTEM IIM(PPOBOH KOMMYTALMHU NTAKETOB, METOJIbI ITPOESKTUPOBAHUS
coBpeMmeHHbIMU cpencTBamu CATIIP, pacueTa ceTell cBA3U U BEPOATHOCTHO-BPEMEHHBIX XapaKIEPUCTHK
TEJIEKOMMYHHUKALIMOHHBIX CETEH U CUCTEM.

3.2 | YmeTh:

3.2.1 | PazpabaTbiBaTh KOHQUTYpAIIMOHHBIE (AMITBI CHCTEM U ceTel ITM(POBOI MakeTHOW KOMMYTAIIMH, HACTPANBATh HAJIA)KUBATh
MIpOrpaMMHO-aMNapaTHbIe KOMIUIEKCHI CUCTEM M CeTell MaKeTHOW KOMMYTAIlMH, pacdeT MEXCTAaHIIMOHHBIX TOTOKOB
METOZOM HOPM TEXHOJIOIHYECKOTO MPOEKTUPOBAHUS CeTel 1 KOMMYTALlUU ITaKETOB.

3.3 | Baagers:

3.3.1 | IlpakTuyeckuMU HaBBIKAMU COCTABJICHUSI MAaTEMATHYECKIX MOJEJIEH CeTel CBSI3U U UX DJIEMEHTOB, KaK CUCTEM
TeneTpadrka, HaBbIKAMH PA0OTHI C MAKETAMU MPHUKIATHBIX TPOTPaMM MOJICTUPOBAHUS CHCTEM U U(POBBIX ceTel
MaKeTHOW KOMMYTalllH,

3.3.2 | kKOHOHUTYPHPOBAHUS MAaPIIPYTU3ATOPOB M KOMMYTaTOPOB.

4. CTPYKTYPA U COAEP KAHUE JUCHUIITUHBI (MO Y.JIA)

Kon HaumeHnoBaHue pa3aesioB u TeM /BU 3aHATHS/ Cemectp | YacoB | IIpumeuanue
3aHATHA / Kypc
Pasnen 1. IIpeamer u 3apaun kypea TT. IloToku BbI30BOB, CBOIICTBA,
XapaKTepPUCTUKH
1.1 Beenenue. [Ipeamer u 3agauu kypca TT: npakruuecku 3aauu, periaeMbie 8 2

meronamu TT. OcHoBHBIE TepMUHBI U onipenenenus TT. Matemarnueckuit
anmapat TT. OCHOBHBIE OTpe/IeIeH s, CTIOCOOBI 3a/TaHMs, CBOMCTBA U
XapaKTePUCTHKU IIOTOKOB BbI30BOB. IIpocTeiimuii NoTok BbI30BOB. Popmyna
ITyaccona. [IpuMUTHBHBIN TOTOK BBI30BOB. Pacnpenenenue bepuymmu /Jlex/

1.2 ITotoxu BbI30BOB. [Ipocreiimii norok. ®opmyna [lyaccona. [IpumuTuBHBII 8 2
notok. ®opmyna Durcera. /Cp/

1.3 Pacuer MexcTaHIIMOHHEIX ToTOKOB MeTogoM HTII (Hopm TexHOMIOTHYIECKOTO 8 4
npoekrupoBanus) /IIp/

Paznen 2. Konnennusi KauecTBa 00CTy:KABAHUS B CETAX IEKTPOCBSI3H.
HNmuTanmnoHHOE MOIeTMPOBAHNE IPOLECCOB 00CTYKHBAHUS BHI30BOB.

2.1 OcHoBHble nostoxxenus pekomenaanuu [TU E.800 (pa3nuuue B mokazaTensix 8 2
QoS ms ceteit ¢ kom-myranuer kananos (KK) u ceteit ¢ komMyTarueii makerto
(KII)). AnroputMbl OOCITYKUBaHHS BBI30BOB B TENIEKOMMYHUKALIMOHHBIX CETSIX.
MopenpoBaHHe CITydaiiHbIX BEJIMYMH U COOBITHH, pa3paboTka aIrOpUTMOB
MO/JIETTMPOBAHMS TIPOIIECCOB OOCITYKUBAHUS BEI30BOB B TENE(HOHHBIX CETIX MPH
Pa3INYHBIX AUCHUILIHHAX 00CTyxuBauus /JIex/

2.2 CucteMsl ¢ oxxuganueM. MeTobl pacdera MOJHOIOCTYMHBIX OJJHO3BEHHBIX 8 4
BKITIOUEHM.2-as1 popmysa Dpianra. CTaTUCTHYECKOE MOICTMPOBAHNE
MTOJTHOJTOCTYITHBIX CHCTEM C SIBHBIMU moTepsimu /I1p/

Pa3gen 3. Oco0eHHOCTH OLlEHKH Ka4ecTBa 00C/IyKUBaHUA B
MYJIbTHCEPBHCHBIX CeTHX.




3.1

Ocobennoctu pacuera cereif ¢ KII. Pacuer nnutensHOCTH 3aA€pKEK B y31Ie
KOMMYTAIlMU NakeToB. PacueT BepoATHOCTH MOTEPS B y3Jie KOMMYTallUU
makeToB /JIex/

32 Craructiuueckoe MOJISTPOBaHHUE CHCTeM ¢ oxkuaanueM /I1p/

33 OcoOEeHHOCTH OIICHKH KauecTBa 00CITy)KUBaHUs B MYIIbTHCEPBUCHBIX ceTsix /Cp/

34 H3ydeHne MeToI0B KOMMYTAITUH 1 Tiepenadn nanubix /IIp/

Paszpnen 4. O01mue Bonpocsl nocrpoenus cereit u cucrem ¢ KII.

4.1 OcHoBHbBIE TepMUHBI 1 onpenenenus. Kiaccudukamms cereit. CeTn ¢
KOMMyTaInuer nakeroB. CeMHypoBHEBast MOJECNb B3aNMOCHCTBUS OTKPBITBHIX
cucteM. [Iporoxoms! Bepxaux ypoBHer Moaenu OSI. TIpoToxoms! ypoBHS
MIPUJIOKEHUH, TPAHCIIOPTHOTO ypoBHsL. /JIex/

4.2 [IpUHIUIBI TOCTPOEHHSI CUCTEM U CeTel TeneKoMMyHUKaluu.OCHOBHBIE
TEXHOJIOTHH JIOKAJIFHBIX M TI00ANBHBIX ceTel. /JIex/

4.3 TIpuHIUIIBI B CpeICTBA MEKCETEBOTO B3anuMoieicTBus. /JIex/

4.4 Osnakomnenue c nakerom «Packet Tracer» /IIp/

4.5 IMonxmrouenue k cetn /IIp/

Pasnen S. TexHo/10rMH KAaHATBHOTO U (PU3UYECKOr0 YPOBHEI

5.1 KananbHeiii u ¢pm3udeckuii yposenb Mogenun OSI. ®dopmaTe! kaapoB. JlokanbHbIe
ceru Ethernet rexnonorun. Kommyratops! B tokaibHBIX ceTsax. Ethernet
COBMECTHMBIC TEXHOJIOTHH. MeHbIE H BOJOKOHHO-ONITHYECKIE Kabeny,
OecnpoBoaHas cpena. /Jlex/

52 Anpecanus kaHaabHOTO ypoBHs /I1p/

53 [ImanmpoBanme agpecHoro mpocrpadcTra. /IIp/

Paznen 6. Texnonorun agpecanyuy coodueHmii.

6.1 CerteBoii yposenb Mojenu OSI. Anpecanus [Pv4, dacTHbIe U TyOJTUYHBIC
azapeca, opMHPOBaHUE MOJICETEH, MAacKH MepeMeHHOo# uHBl VLSM,
arperanus agpecoB U MapuipyroB. Anpecarus IPv6.Ilepenada 1aHHBIX B CETSIX €
Mapuipyrusatopamu. /Jlex/

6.2 Jlornueckue anpeca Bepcuu [Pv4 u IPv6. IlpoctpaHcTBeHHas U BpeMeHHast
KOMMyTaIus IA(POBHIX KaHANOB. Pacuer 00péMa 000pyIOBaHHS CETH
NGN. /Cp/

6.3 Cratudeckast Maprpyrusanust /J1a6/

6.4 CerteBas aapecarus nakeros /ITp/

6.5 Ipuannns! popmupoBanus noacereit [IPv4 /TIp/

6.6 Ocobennoct popmupoBanus cereit [IPv6 /J1ab/

6.7 MonenupoBaHue ceTel makeTHOW KommyTaruu /J1a6/

Pazpnen 7. TexHosiornu Me:kceTeBoro B3anMo/1eiicTBUsI.

7.1 MapipyTu3aTopsl B CETEBBIX TEXHOIOTUAX. CTaTHyeckast U AUHAMHUYECKas
Mapmpyrm3anus. Ceressie (IPv4, IPv6) n mapmpyrusupyromue (RIP, EIGRP,
OSPF, BGP) npoTokosnsl. [TpuHIMITEL # IpUMepbl KOHPUIYPUPOBAHUSL
ycTpoiicTB.Oco0EHHOCTH KOH(PUTYPUPOBAHHUS CETEBBIX YCTPOMCTB, UX MPOBEPKa
n oTiagka.OcoOeHHOCTH KOH(HUIYPHPOBAHHUS CETEBBIX YCTPOHCTB, HX IPOBEpKa
n ornaaka.KoHpurypupoBanue KOHEUHBIX Y37I0B U Bepudukanus cetu. /Jex/

7.2 MapmpyTH3upyroIIze MPOTOKOIbI BEKTOpa paccTosiHus /J1ad/

7.3 CeteBble cnyx0b1 /IIp/

7.4 Mapmpyrusanus u opraHu3anus nuio3a. O3HaKOMIICHHE C

MapHIPYTH3UPYIOUMMU POoToKonaMu.O0Imue CBEIEHHS 0 PeXXUMax
KOH(HUTYpHpOBaHUs MapIIpyTusaTopos. /TIp/




Pasnen 8. IIpoekTupoBanue noacereii IPv4, IPv6 ¢ ucnons3oBanuem
KOMMYHHUKAIIMOHHBIX HHTEPHeT-TeXHO0JIOr Ml

8.1 Hepapxudeckas MOJIEIb JIOKAJIbHBIX CEeTeH Ha KoMMyTaTtopax. [IpoTokossl 9 2
nokpeiBatomiero nepesa STP, RSTP. OcobGennocTn nmpoexrupoBanus /JIex/

8.2 Ceressle ¢punsTpsl /I1p/ 9 2

8.3 BecnipoBoubie TexHoaoruun. OcHoBbI Oe3omacHoctu /IIp/ 9 2

8.4 Cnoco0s1 hopMupoBaHUs TaOIHIEI KOMMYTaHH.CrIoco0BI (hopMHUPOBaHUS 9 2

TabuIe! Mapmpyrusanuu. /JIex/

Pazgen 9. OGecnieuenne 6e30MaCHOCTH B CeTAX ¢ KOMMYTaLueil NakeToB.
I'modanbHbIE ceTH ¢ KOMMYTanHeii MaKeToB

9.1 OO11re BOmpockl 0€30MaCHOCTH ceTel ¢ KOMMYTAIUeH MaKeToB. 9 4
Kondwurypupoanne napoinei. CereBbie ¢pruibtpsl. Kondurypuposanme
CTaH/aPTHBIX U PACIIMPEHHBIX CIICKOB IOCTYyNA. YTIpaBIeHUE TaOmumei
kommyTaruu. Kondurypuposanne 6e30nacHOCTH Ha IOPTaX KOMMYTaTopa.
Bupryansnsie nokansubie cetd (VLAN). Mapmpyruzamus mexxay VLAN.
TexroMOTNY IMOOATBHEIX ceTel. [IPOTOKOITBI COSTMHEHN «TOUKA-TOUKAY.
MHOTOIpOTOKOIbHA KOMMYTaLUs Ha ocHOoBe MeToK (MPLS) /Jlex/

9.2 Obecneyenue 6e30macHOCTH KomMyTaTopoB /J1ab/ 9 2

9.3 ITnannpoBanue obHOBNeHUs ceTH Ilporeaypa cOpoca maposis Ha CETEBBIX 9 2
yerpoiictBax Cisco /TIp/

94 OCHOBBI IOCTPOCHNS 3AIUIIIEHHBIX KOMITBIOTEPHBIX CETEH Ha AIMYIATOPE CeTH 9 4
Cisco Packet Tracer /J1a6/

9.5 XapakTepuCTHKU Ka4uecTBa OOCITyKHBaHHsI © HOPMUPOBAHHE TIOTEPh B CETAX C 9 2

KK ITokazarensx QoS s ceTei ¢ KOMMyTalel MakeToB. AHAINU3 allTOPUTMOB
0OCITy)XMBaHHS BBI30BOB B CHCTEMAX C IMIOTEPSAMH U C OXKUAAHIEM. 3a1a9i
pacuera IpoIyCcKHOI crnocoOHOCTH Ui y310B KommyTaiuu B cetsix ¢ KIT /Tlp/

Pa3zpnen 10. CamocTosiTesibHAas padoTa

10.1 IMoaroroska k nexiwsm /Cp/ 8 16
10.2 IMoaroroka k npaxrudeckuM padoram /Cp/ 8 32
10.3 IMoaroroBka Kk siekimsm /Cp/ 9 8
10.4 IMoaroroBka k npaxrudeckuM 3aHsaTHsaM /Cp/ 9 16
10.5 IToaroToBka K 1abopaTopHbIM 3aHATHIM /Cp/ 9 8
10.6 Brmonrenue KypcoBoro mpoekra /Cp/ 9 69,5

Paznen 11. KoutakTHbIe Yachl HA aTTECTALMIO

11.1 Zauer /KD/ 8 0,25
11.2 Ox3amen /K3/ 9 2,35
11.3 Kypcogast padota /KA/ 9 2,5

5. OIEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHabl Ul IPOBEICHHUS IPOMEXYTOYHON aTTECTAlMU O0YJAIOMUXCs IPUBEICHBI B IIPHIIOKEHUH K
paboueii mporpaMMe TUCHUILTHHBL.

@DOpMBI M BHIBI TEKYIIETO KOHTPOJS IO AUCHIHUIUINHE (MOMIYIIO), BHIBI 3aJJaHUH, KPUTEPUN WX OICHUBAHUS,
pacmperneneHue 6aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3padaThIBAlOTCS MPEIo1aBaTe/leM JUCIUILUIHHEL C yIeTOM €€ CIeH(UKU 1
JOBOZATCS JI0 CBEJICHHS 00yJaromuXcsl Ha IEPBOM y4EOHOM 3aHSTHH.

Texymmii KOHTPOJIb YCIIEBAaEMOCTH OCYIIECTBIISETCS IMIPENoAaBaTeIeM JUCIUILIAHEI (MOAYIIA), KaK MpPaBHIIO, C
ucronp3oBanreM SMOC min myTeM IpoBEepKH MICEMEHHBIX paboT, MPEeayCMOTPEHHBIX pab0YNMHU IIPOrpaMMaMH JIVCITUIIINH B
paMKax KOHTAKTHOH paboThl U cCaMOCTOSATENbHOM paboThl oOyyarommxcs. st pukcupoBaHus pe3yabTaToOB TEKYLETO KOHTPOJIS
MoxeT ucnomnbsopaTbes DMOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomennyemas 1urepatypa




6.1.1. OcHoBHasl TUTepaTypa

ABTOpBIL, COCTaBUTENN 3armaBue Wsnatensc Om. agpec
TBO, TOJ[
JI1.1 |TomukoB A.M. TpaHCOPTHBIC U MYJTbTHCEPBUCHBIC CHCTEMBI M CETH CBSI3H: , 2015 https://e.lanbook.com/bg
yaebHOe mocodne
6.1.2. JlonotHUTEIbHAS JIUTEPATYPa
ABTOPEBI, COCTaBUTEITH 3arnaBue Uznarensc 3. anpec
TBO, TOJ
JI2.1 |lymaxor B. M., ABTOMAaTHKa, TETIEeMEXaHUKa U CBS3b HA JKEIIE3HOJOPOIKHOM Camapa: | https://library.samgups.r|
CwmuproBa JI. B., TPaHCIIOPTE: METO/. YKa3. K BBIIL. 1a0. paboThI I CTYA. Caml'VII
benoycos 1O. B. crer. 190701 "OITY" u 6akanaBpoB no Hamp. 190500 C, 2010

"9TCO6" ouH. 1 3204. HopM 00yH.

6.2 UndopmannoHHbIe TEXHOJIOTHH, HCII0JIb3yeMble IIPH OCYLIECTBICHHH 00Pa30BaTEIbHOIO0 NPoLecca 110 JUCHHILINHE

(Mony.110)

6.2.1 IlepeyeHb JIMIEH3MOHHOI0 M CBOOOIHO PACNIPOCTPAHAEMOI0 IIPOrPAMMHOI0 00ecedYeH s

6.2.1.1 | ITaker Microsoft Office

6.2.2 Ilepevyenb npoeccHOHATBHBIX §a3 TAHHBIX 1 HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

baza nannbix Poccranmapra https://www.gost.ru/portal/gost

6.2.2.2

baza nannpix [ocynapcTBeHHBIX cTaHnapToB https://gostexpert.ru

6.2.2.3

baza nannbix "Xenesnoaopoxusie nepeBo3ku’ https://cargo-report.info/

6224

HudpopmanmonHo cripaBovHas cucteMa KoHcymbTaHT 1utioc http://www.consultant.ru

6.2.2.5

HudopmanmoHHo-npaBoBoi moptan [apaHT http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJIA)




