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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.

3.1.2 | mpuéMBI UCCIIeOBAHUS MATEMATHUECKIX MOJIeiel TeneTpaduka;

3.1.3 | 3HaTH METOJUKN UCIIOJIB30BAHUSA ITPOTPAMMHBIX CPEACTB JJIA PEIICHUA MMPAKTUYCCKUX 3a1a4,

3.1.4 | 3HaTh MNPUHIOHUIIBI COMPSKCHUA allllapaTHBIX U IMTPOTrPpaMMHBIX CPEACTB B COCTABEC CUCTEM U CceTel MaKeTHOM KOMMYTaluu.

3.2 | YMeTh:

3.2.1 | Pa3pabatsiBaTh KOH(UTYpalmoHHBIE (aiiIbl CUCTEM U ceTeil IudPOBON MaKeTHOH KOMMYTAIlMH, HACTPAHBATh HAJIA)KUBAThH
MIPOrpaMMHO-aIapaTHbIE KOMIUIEKCHI CHCTEM M CETEH MaKeTHOW KOMMYTAIINH, PacdeT MEKCTAHIIHOHHBIX TIOTOKOB
METOZIOM HOPM TEXHOJOTUIECKOTO MPOESKTUPOBAHUS CeTeH M KOMMYTAIIUH TTaKETOB.

3.2.2 | pa3pabaThiBaTh KOHPHUTYPAIIMOHHBIE (hAMIIBI CHCTEM U CEeTel MTaKeTHOH KOMMYTAIIHH;

323 HAaCTpanBaTh HAJIAXXHUBATh MMPOrpaMMHO-alINapaTHbIC KOMITJICKCBI CUCTCM U ceTel makeTHOU KOMMYTaluu

3.3 | Bnagers:

3.3.1 | IIpakTHuecKMMHU HaBBIKAMHU COCTABIEHHS MaTEMAaTHUECKUX MOJeNel ceTell CBA3H U UX DJIEMEHTOB, KaK CHCTEM
Tenerpaduka, HABBIKAMU pabOTHI C MaKeTaMH MPUKIATHBIX IIPOTPaMM MOJISTTHPOBAHMS CHCTEM U U(PPOBEIX CeTeH
MaKeTHOH KOMMYTanuH, KOH(GUTypHPOBAHHUS MapIIPyTH3aTOPOB H KOMMYTaTOPOB.

3.3.2 | HaBBIKAaMH Pa0OTHI ¢ ITAKeTaMH IIPUKIAIHBIX IPOTPAMM MOACINPOBAHUS CHCTEM H CeTel MMakeTHO KOMMYyTaIlnH,
KOH(HUTYPUPOBAHUS MapIIPYTU3aTOPOB KOMMYTaTOPOB.

3.3.3 | HaBBIKaMU MO pa3pabOTKe HOBBIX TEIICKOMMYHUKAIIMOHHBIX CHCTEM U CETEH JKeJIC3HOLOPOKHOTO TPAHCIIOPTA HA OCHOBE
TEXHOJIOTHH MTaKeTHON KOMMYTaIu

4. CTPYKTYPA U COAEP KAHUE JUCHUIIITUHBI (MO YJIS)

Kon HanmeHoBaHue pa3jesioB U TeM /BHJ 3aHATHS/ Cemectp | Yacos | IlpumeuaHue
3aHATHSA / Kype
Paznen 1. [Ipenmer u 3agaun kypca TT. [loToku BbI30BOB, CBOIiCTBA,
XapaKTepPHCTHKH
1.1 Beenenue. IIpeamer u 3agauu kypca TT: npakrudecku 3a7auy, peliacMble 8 2

metogamu TT. OcHoBHbIE TepMuHEI U onpenenenus TT. MaTemaTuueckuit
anmapat TT. OcHOBHbIE OTIpE/ICIEeH s, CIIOCOOBI 3aIaHMs, CBOWCTRBA U
XapaKTepPUCTUKH ITOTOKOB BbI30BOB. [Ipocreiimnii motok Be130BoB. dopmyna
ITyaccona. IIpuMuTHBHEIH TOTOK BEI30BOB. Pacnpenenenue beprymmu /Jlex/

1.2 ITotoxu Bb130BOB. IIpocTeiimuii notok. @opmyna Ilyaccona. IIpumMuTHBHBIN 8 2
notok. ®opmyna Durcera. /Cp/
1.3 Pacuer mexcranunoHHsIx notokoB MetooMm HTIT (Hopm TexHomorndeckoro 8 4

npoextupoBanns) /IIp/

Paszpnen 2. Konuenuus kayecTBa 00CIy;KUBAHUA B CETHAX IEKTPOCBSA3H.
HNMuTannoHHOe MOIeTHPOBaHUE MPOLECCOB 00CTYKUBAHNUS BHI30BOB.




2.1

Ocuosuble nonoxerus pekoMmeraanuu [TU E.800 (paznuuue B mokazaTemsx
QoS nns cereit ¢ kom-myranuei kaHanoB (KK) u ceteii ¢ koMMyTanuei nakeTo
(KII)). AnropuTMBI OOCITY)KUBaHHS BBI30BOB B TENICKOMMYHHUKAIIMOHHBIX CETSX.
MozennpoBaHue CIydaifHBIX BETMYUH U COOBITUI, pa3paboTKa aIrOPUTMOB
MOJICTTUPOBAHHUS MPOLECCOB OOCITY)KUBAHUS BEI3OBOB B TENE(MOHHBIX CETSIX MPH
Pa3IMYHbIX AUCIMIUIMHAX 00cyxuBanus /JIex/

2.2 CraTtucTHueckoe MOJISTHPOBAHHE ITOTHOAOCTYITHBIX CHCTEM C SIBHBIMHU
norepsivu /Cp/

23 CucteMslI ¢ OXUIaHHEM. MeTOIbI pacueTa MOJTHOLOCTYITHBIX OJHO3BEHHBIX
BKIIOUCHUIL.2-ast hopmyna Dpnanra /Ip/

Pa3gen 3. OcoGeHHOCTH OLlEHKH KayecTBa 00CIyKUBAHUSA B
MYJIBTHCEPBHCHBIX CETHX.

3.1 Ocobennoctu pacuera cereii ¢ KI1. Pacuet AnmutenbHOCTH 3a/1epiKeK B y3iie
KOMMYTAI[HHU NaKkeToB. PacdeT BepoATHOCTH MOTEPH B y3/I€ KOMMYTAIlHU
nakeToB /JIex/

3.2 Cratuctuueckoe MOJISTMPOBaHKUE cUcTeM ¢ oxkuganuem /I1p/

33 OCoOEHHOCTH OIICHKH KauecTBa 00CITy)KUBaHUS B MYIIbTHCEPBUCHBIX ceTsix /Cp/

34 W3ydyenue MeTog0B KOMMYTAllUK U niepegaun naHHbix /Ilp/

Paznen 4. O6uue Bonpocsl nocrpoeHus cereii u cucrem ¢ KII.

4.1 OcHoBHBIE TepMHHBI 1 ompenenenus. Knaccuduxamus cereil. Cetu ¢
KOMMyTaIuei nakeroB. CeMuypoBHEBas MOJICNb B3aUMOICUCTBUS OTKPBITBIX
cucreM. [IpoToxonsl BepxHuX ypoBHei moaenu OSI. [IpoTokoisl ypoBHS
TIPUIIOKEHUH, TPAHCTIOPTHOTO ypoBHSA. /JIex/

4.2 ITprHINIBI TOCTPOEHUS CUCTEM U ceTeil TenekoMMyHUKarmu /JIex/

4.3 OCHOBHBIC TEXHOJIOTHH JIOKAIBHBIX U I100aNbHbIX cereid /JIex/

4.4 [IpUHIUIIBL B CPEICTBA MEKCETEBOTO B3auMoiecTBys. /JIex/

4.5 Osnakomnenue c nakerom «Packet Tracer» /IIp/

4.6 IMoaxmrouenue k cetn /IIp/

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

5.1 KananbHbiil ¥ pusndeckuii ypoBenb Mojenn OSI. @opmatsr kaapoB. JIokaabHbIE
ceru Ethernet rexnonorun. Kommyratops! B tokanbHBIX ceTsx. Ethernet
COBMECTHMBIC TEXHOJIOTHU. MeIHbIe 1 BOJOKOHHO-ONTHYECKIE Kaben,
6ecnpoBoaHas cpena. /Jlex/

5.2 OCHOBBI KOH(HUTYPUPOBAHUS CETEBBIX ycTporcTB /Cp/

53 Anpecanus kaHaapHOTO YpoBHS /I1p/

54 [TnanupoBanue aapecHoro npocrpanctsa. /Ilp/

Paznesn 6. TexHonoruu agpecanuu coooOIeHUIA.

6.1 Certesoit yposers Mmozenu OSI. Anpecarms IPv4, gacTHbIE 1 TyOIHYHbIE
azapeca, opMHUpOBaHUE MOJICETEH, Macku mepeMeHHo# uHBl VLSM,
arperanus apecoB U Mapipyro. Anpecaiust [Pv6 /Jlex/

6.2 Jlormueckue anpeca Bepcuu [Pv4 u IPv6 /Cp/

6.3 INepenaua qaHHBIX B CeTAX ¢ Mapmpyru3aropamu. /JIex/

6.4 CraTtuueckas Mapipyrusaims /J1a6/

6.5 CereBas agpecanns nakeros /IIp/

6.6 IIpocTpaHcTBeHHAs U BpeMeHHasi KOMMYyTalus HUPpoBbIX kaHanos /IIp/

6.7 [puannns! popmupoBanms nmoxacereit IPv4 /Cp/

6.8 Ocobennoctu opmuposanust cereit IPv6 /J1a6/




6.9 MozenupoBaHue ceTeit makeTHOH koMmyrarmu /J1a6/ 2
6.10 Pacuer 06béMa obopymnoBanus cetit NGN. /Cp/ 2
Pa3zpnen 7. TexHosiornu Me:kceTeBoro B3anMo/ieiicTBUs.
7.1 MapipyTH3aTophl B CETEBBIX TeXHOJIOTHAX. CTaTHYeCcKast U JMHAMHYICCKAS 2
mapuipyruzaius. Ceressle (IPv4, IPv6) u mapmpyrusupyromue (RIP, EIGRP,
OSPF, BGP) npotokomnsr. /Jlex/
7.2 OcobeHHOCTH KOH(PUTYPUPOBAHUS CETEBBIX YCTPOMCTB, UX IIPOBEPKA U 2
otnanka /Jlex/
7.3 KoHdurypupoBaHue KOHEYHBIX y3JI0B U Bepuukanus cet /JIex/ 4
7.4 MapupyTH3upYFOIIHE MPOTOKOJIBI BEKTOpa paccTosiHus /J1ad/ 4
7.5 Ceresele ciryx0b1 /IIp/ 2
7.6 Mapmpyru3anys 1 opranusanus nutosa /I1p/ 2
7.7 O3HAaKOMIJIEHHE ¢ MapUIPYTU3UPYIOIUMH IpoToxonaamu /Cp/ 2
7.8 OO11He CBeIeHUs 0 PeXUMax KOHQUTYpUPOBaHUS MapmpyTu3atopos /Cp/ 2
7.9 [IprHINIE! 1 TpEMeps! KOH(UTYpHpoBaHus yeTpoicTs /Cp/ 3
Pa3nen 8. IIpoekTupoBanue noacereii IPv4, IPv6 ¢ ucnoas3oBanuem
KOMMYHUKAIIHOHHBIX HHTEPHET-TEXHOJIOT Hii
8.1 Hepapxudeckas MOJEINb JIOKAIBHBIX ceTel Ha KoMMyTaTopax. [IpoTokoss 2
nokpeiBatomiero aepesa STP, RSTP. OcobennocTn npoexrupoBanus /JIex/
8.2 Ceressle ¢punsTpsl /I1p/ 2
8.3 BecnpoBoaubie TexHomoruu. OcHoBbI Oe3omacHocTH /Cp/ 6
8.4 Crioco6b1 popmupoBanust TadbIUIIEI KoMMyTarwn /T1p/ 2
8.5 Crioco6b1 popmupoBanust TabauLbl MapupyTusanuu /Cp/ 2
Paznen 9. O6ecneyenne 6e30MaCHOCTH B CETSAX ¢ KOMMYTalHell MaKeToB.
I'nobanbHbIE ceTH ¢ KOMMYTalMel aKeToB
9.1 OOmue BOpockl 0e30TaCHOCTH CETeH ¢ KOMMYyTallleH ITaKeToB. 2
Kondurypuposanue naposeit. Ceressie punbTpsl. Konpurypuposanue
CTaH/IaPTHBIX M PACIIMPECHHBIX CITHCKOB JIOCTYIA. YTIpaBJICHUE TaOIHIICH
xommyTarmi. KorpurypupoBanne 6€30acHOCTH Ha IOPTaxX KOMMYTaToOpa.
Bupryansasie noxansabie cetd (VLAN). /Jlex/
9.2 Obecneyenue 6e30macHOCTH KomMyTaTopoB /J1ab/ 2
9.3 ITmanupoBanue ooHOBNeHUs ceT /TIp/ 2
94 OCHOBBI IOCTPOCHNS 3AIUIIEHHBIX KOMITBIOTEPHBIX CETEH Ha AIMYIATOPE CeTH 4
Cisco Packet Tracer /J1a6/
9.5 TIponienypa coOpoca maposs Ha ceTeBbIxX yerpoiictBax Cisco /IIp/ 2
9.6 XapaKTepHCTHKN KadecTBa 0OCITY)KHBaHHUS 1 HOPMHUPOBAHUE MTOTEPH B CETSIX C 4
KK IMokazatensx QoS ans ceTell ¢ KOMMyTaluei makeToB. AHaIU3 allrTOPUTMOB
00CITy)KMBaHHS BHI30BOB B CHCTEMaX C IMOTEPSMH U C OXKUAaHHEM. 3a/1a9i
pacueTa mpoIycKHON CITIOCOOHOCTH JUTsl y3710B KoMMmyTanuu B cetsix ¢ KIT /Cp/
9.7 Mapmpyruzanus mexny VLAN. TexHoiornu rro6aibHEIX ceTeid. [IpoToKobI 4
COCIMHEHNH «TOYKa-TOUKA). MHOTONPOTOKOIbHAS KOMMYTAIHs HA OCHOBE
merok (MPLS) /Cp/
Pa3nen 10. CamocTosiTeibHas padoTa
10.1 IMoaroToBka k stekimsim /Cp/ 8
10.2 IloaroToBka k mpakruyeckum padoram /Cp/ 32
10.3 IMoaroToBka Kk stekimsm /Cp/ 8




10.4 IMoaroroska k npaxrudeckuM 3ansaTusam /Cp/ 9 16

10.5 IToaroToBka k 1abopaTopHbIM 3aHATHIM /Cp/ 9 16

10.6 Kypcogoii mpoekr /Cp/ 9 69,5

Pa3pnen 11. KoHTaKTHBIE Yachl HA aTTECTAIHIO

11.1 Bauer /KD/ 8 0,25
11.2 Ox3amen /K3/ 9 2,35
11.3 Kypcogoii mpoekt /KA/ 9 2,5

5. OIEHOYHBIE MATEPHAJIBI

OLeHOYHbIE MaTepHabl JUlsl IPOBEICHHUS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCS TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMme AUCIUTUIHHBL

@DOpMBI ¥ BHIBI TEKYIET0 KOHTPOJS IO AUCHUIUINHE (MOMIYIIO), BHIBI 3aJJaHUH, KPUTEPUN MX OICHUBAHUS,
pacnpezenenue 6auioB 10 BHJaM TEKYLIEro KOHTPOJIs pa3pabaThiBatoTCs MPernojaBaTelieM JUCLMIUTMHBI C YIeTOM €€ CIEeU(pHKH 1
JOBOZATCS JIO CBEJICHHS 00yJaromUXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIETCS IIPENoAaBaTeNeM JUCIUILIAHBI (MOIYIIA), KaK HPaBHIIO, C
ucnonb3oBanreM DMOC miu myTeM MpoBEepKH MUCEMEHHBIX paboT, MPeayCMOTPEHHBIX pabOUNMHU IPOrpaMMaMi JTUCIHUILINH B
paMKax KOHTaKTHOH pabOThI M CAMOCTOSTEIBHOM paboThl 00ydaromuxcs. s pUKCHpOBaHUS PE3Y/IbTATOB TEKYIIEr0 KOHTPOJIS
MokeT ucnoibzoBatbhes DUOC.

6. YA EBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomennyemas 1urepatypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTENHU 3ariaBue W3parensc On. agpec
TBO, TOJ1
JI1.1 [Tommxos A.M. TpaHCHOpTHBIE M MYITBTHCEPBUCHBIC CUCTEMBI U CETH CBSI3H: , 2015 https://e.lanbook.com/bq

yaebHOe mocobue

6.1.2. JlonotHUTEIbHAS JIUTEPATYPa

ABTOpBI, COCTaBUTEIH 3arnasue Wznatensc O51. agpec
TBO, TOJT
JI2.1 |llymaxos B. M., ABTOMAaTHKa, TEIEMEXaHUKA U CBSI3b HA JKEJIE3HOJOPOKHOM Camapa: | https://library.samgups.r|
Cwmupnosa JI. b., TPAHCHOPTE: METOJI. YKa3. K BBIIL. J1ab. paOOTHI AT CTYII. CamI'VII
Bbenoycos 1O. B. crem. 190701 "OITY" u 6akanaBpoB mo Hamnp. 190500 C, 2010

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

6.2 NndopmanimoHHbIe TEXHOJIOTHHU, HCIO0JIb3YyeMble MPH OCYIIECTBJIEHNH 00Pa30BATEIbHOr0 Mpolecca Mo TUCHUIINHE
(Mony.n10)

6.2.1 IlepeyeHb JIMIEH3MOHHOI0 M CBOOOIHO PACNIPOCTPAHAEMOI0 IIPOrPAMMHOI0 00ecIeYeHH s

6.2.1.1 | ITaker Microsoft Office

6.2.2 Tlepeuens npodeccHOHATBHBIX 023 JAHHBIX 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | baza nanubix Poccrannapra https://www.gost.ru/portal/gost

6.2.2.2 | ba3a mannsIx ['ocymapcTBeHHBIX CTaHAApTOB https://gostexpert.ru

6.2.2.3 | ba3a mannsix "XKene3nomopoxHsie mepeBo3kn' https://cargo-report.info/

6.2.2.4 | UacopmanmonHo crpaBoyHas cucreMa KoncynpranT mmoc http://www.consultant.ru

6.2.2.5 | UndopmanmonHo-npaBoBoii moptan ["apant http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITIJIMHBI (MO YJIA)




