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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.10

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

TIK-2 OcymiecTBisieT aHaJIM3 U KOHTPOJIb Ka4eCTBa U 0€30MaCHOCTH TEXHOJIOTUYECKHUX MPOLIECCOB IKCIITYaTallH, TEXHUIECKOTO
oOcmyxuBaHus, peMOHTa 1 MoaepHu3anuu ycrpoiicts TKCC. Mcnonbs3yer HOpMaTHBHO-TEXHUUECKUE JOKYMEHTBI X TEXHUUECKHE
CpEICTBA YIS AUATHOCTUKN TEXHIMYECKOTO COCTOSHHUS TEICKOMMYHUKAIIHOHHBIX CHCTEM U CETeH JKeJIC3HOOPOKHOTO TPAHCIIOPTa
IPH BHINOJTHEHHH pab0T Ha MPOU3BOICTBEHHOM YJacTKe JKEeIe3HOJOPOKHOMN IMEKTPOCBSA3H 110 SKCILTyaTaI[u1, TEXHUIECKOMY
00CITy)KBaHHIO, PEMOHTY U MOJICPHHU3ALIMN YCTPOHCTB TEIEKOMMYHHUKAIIMOHHBIX CUCTEM M CeTeH

[IK-2.6 [lemoHCTpHpYeT 3HAHUE U TOTOBHOCTh HCIIOIB30BAThH B MPO(ECCHOHANBHOI AeATeTbHOCTH IPUHITUIIOB IOCTPOCHHS I
JIEUCTBUS CHCTEM aBTOMATHYECKOI KOMMYyTallly, BKIKOYasl CUCTEMBI C KOMMYyTaIieil KaHaloB U MTaKeTOB, CUCTEM CUTHAIM3alluU Ha
aHAJIOTOBBIX U HU(POBBIX CETAX CBSI3H, BUIOB 000pyI0BaHNUS a00HEHTCKOTO JOCTYMA sl GPUKCHPOBAHHBIX M MOOMIIBHBIX
A00HEHTCKHUX YCTaHOBOK

IIK-3 Pa3paGaTLIBaeT MPOCKTHI TCJICKOMMYHHUKAIIMOHHBIX CUCTEM U cerent KCJIC3HOJOPOIKHOI'O TpaHCIIOpTa; TEXHOJIOTHYCCKUX
MpoHeCCOB MPOU3BOACTBA, SKCILITyaTallu, TCXHUYCCKOI'O 06CJ'Iy)KI/IBaHI/I$I 1 pCMOHTA TCIICKOMMYHUKAIITUOHHBIX CUCTEM U cerer
KEJIEC3HOAOPOIKHOTO TpaHCIIOPTA

ITK-3.2 Pa3pabaTsIBaeT aJrOPUTMEI U IIPOTPaMMBI pean3aliii MoJeseH, 11 onrucaHus (YyHKIIMOHHPOBAHUS U aHAIN3a
ToKa3atesiei paboThI TEIEKOMMYHHUKAITOHHBIX CHCTEM H CeTeH; IPUMEHSIET CHCTEMBI aBTOMaTH3NPOBAHHOTO MIPOCKTHPOBAHNUS TIPH
pa3paboTKe HOBBIX TEIEKOMMYHHUKAIIMOHHBIX CHUCTEM U CeTed M HOBBIX TEXHOJOTUH

B pe3yabTarte ocBOeHUsI AMCUMIIMHBI (MOAYJIs1) 00y4aroLMiics J0/1KeH

3.1 |3nars:

3.1.1 | [IpuHOMIEI TOCTPOEHHS U GYHKIIMOHUPOBAHUS CHCTEM NU(BPOBOI KOMMYTAIIMH NTAKETOB, METOIBI IIPOEKTHPOBAH
coBpemeHHbIMHE cpenctBamu CAIIP, pacdera cerell cBA3M U BEPOSATHOCTHO-BPEMEHHBIX XapPaKTEPUCTUK
TeJIeKOMMYHUKALIUOHHBIX CeTell U CUCTEM.

3.2 | YMeTh:

3.2.1 | PazpabatsiBaTh KOH(PUTIYpAIIOHHBIE (DAIiIbl CHCTEM U ceTeil u(POBOH MaKETHON KOMMYTAIIHH, HACTPAUBATh HATaXUBaTh
IPOrPaMMHO-AIIAPATHBIC KOMIUIEKCHI CHCTEM M CeTeil MaKeTHOH KOMMYTalliH, pacieT MEKCTaHIIMOHHBIX OTOKOB
METOJIOM HOPM TEXHOJIOTHYECKOTO MPOCKTHPOBAHUS CETEH M KOMMYTAIlHH MTaKEeTOB.

3.3 | Bnagers:

3.3.1 | [IpakTueCKUMHU HABBIKAMU COCTABJICHHUSI MATEMATHYECKIX MOJICIICH CeTel CBS3U U MX DJIEMEHTOB, KaK CUCTEM
TeneTpaduka, HaBBIKAMH PA0OTHI C MMAKETAMU MPHUKIATHBIX MTPOTPaMM MOJCITUPOBAHUS CHCTEM U IU(MPOBBIX ceTel
MaKeTHOW KOMMYTalllH,

3.3.2 | kOHOHUTYPHPOBAHUS MaPIIPYTH3ATOPOB M KOMMYTaTOPOB.

4. CTPYKTYPA 1 COAEP KAHME TUCIUIITIMHBI (MO YJIS)

Kon HaumeHnoBaHue pa3jaesioB U TeM /BHJ 3aHATHUS/ Cemectp | Yacos | IIpumeuanue
3aHATHS / Kype
Paspen 1. IIpeamer u 3apa4u kypca TT. IloToku BbI30BOB, CBOIICTBA,
XapaKTePUCTHKH
1.1 Brenenue. [Ipenmer u 3anaun kypca TT: mpakrudecku 3a/1a4u, peliaeMbie 8 4

metogamu TT. OcHoBHbIe TepMuHEI U onpegeneHus TT. MatemaTuueckuit
anmapat TT. OcHOBHBIE ONpeieNeH s, CIIOCOOBI 3a1aHus, CBOMCTBA U
XapaKTepUCTHKU ITOTOKOB BbI30BOB. [IpocTeiinuii moTok BI30BOB. Dopmyna
ITyaccona. [IpuMUTHBHBIN TTOTOK BBI30BOB. Pacnpenenenue bepuymmm /Jlex/

1.2 ITotoku Be130BOB. IIpocTeiimuii notok. @opmyna Ilyaccona. [TpuMuTHBHBIH 8 5
notox. @opmyna Durcera. /Cp/

1.3 Pacuer MexcTaHIIMOHHBIX TOoTOKOB MeTogoM HTII (Hopm TexHOMIOrHYIECKOTO 8 4
npoekrupoBanus) /IIp/

Paznen 2. KoHuenuusi kauecTBa 00CIYKUBAHUS B CETHAX YIEKTPOCBSI3H.
HNMuTannoHHOEe MOIETHPOBAHNE MPOLECCOB 00CTYKUBAHNS 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 agpecoB U MapuipyroB. Anpecanus [Pv6.Jlorndeckue anpeca Bepcuu
IPv4 u IPv6.CereBast anpecanus maketoB.Pacuer 06bEMa 000pynoBaHHS CETH
NGN. /Jlex/

6.2 Ilepenaya naHHBIX B ceTSAX C MapupyTu3aropamu. /Jlex/

6.3 CraTtuueckas Mapmpyrusamms /J1a6/

6.4 IIpocrpaHcTBeHHAs M BpeMEeHHast KOMMyTanus Hu(PoBbIX kaHanoB /I1p/

6.5 Ipusiune! popmupoBanus noacereit IPv4 /Tlp/

6.6 OcobGernnoctu popmuposanms cereit [Pv6 /J1ab/

6.7 MonenupoBaHue ceTeil makeTHoH KommyTtanuu /J1a6/




Pa3znen 7. TexHOJIOrHM MeKCETEBOI0 B3aUMO/IeilicTBUS.

7.1 MapuipyrusaTopsl B CETEBBIX TeXHOJIOTUsIX. CTaTHdeckas 1 ANHAMHYECKast 2
Mapmpyrm3anus. Ceressie (IPv4, IPv6) n mapmpyrusupyromue (RIP, EIGRP,
OSPF, BGP) npoTokosnsl. [TpuHIMITEL 1 IpUMEpbl KOHPUTYPUPOBAHUSL
ycTpoiicT /JIex/
7.2 OcoOeHHOCTH KOH(DUTYPUPOBAHUS CETEBBIX YCTPOMCTB, HX MPOBEPKA 2
omnanka /Jlex/
7.3 Kon¢urypupoBanne KOHEUHBIX Y3JI0B U Bepudukanus cetn /Jlex/ 2
7.4 MapupyTu3upyromye npoTOKOJIbl BEKTopa paccTosiHust /J1ad/ 4
7.5 Cereseble ciryx0b1 /I1p/ 2
7.6 Mapmpytusaius ¥ opraHusanus mosa /IIp/ 2
7.7 O3HaKoMIJIEHHE C MapUIPYTH3UPYIOLMME IpoTOKosIaMu.OOIIHe CBEICHHS O 2
pexuMax KOH(GUTYpHPOBaHHS MapIIpyTH3aTopoB /JIex/
Paspnen 8. IlpoextupoBanue noacereii IPv4, IPv6 ¢ ucnonb3zoBanunem
KOMMYHHKAIHOHHBIX HHTEPHET-TeXHOJIOT Hii
8.1 Hepapxuueckas MOJEINb JIOKAIbHBIX ceTed Ha KoMMyTaTopax. [IpoTokossl 2
niokpseiBatoiero aepesa STP, RSTP. Oco6enHoctu npoekruposanust. CriocoObt
(dopmupoBaHus TabIHIEI KOMMYTAIHHA.CII0COOBI (hOPMHUPOBAHMS TaOIHIIBI
Mappyrusanun /JIex/
8.2 Certessle ¢punsTpsr /I1p/ 2
8.3 BecnpoBoanbie TexHoNmoruu. OcHOBHI 6e3omacHoctr /IIp/ 2
Pasnen 9. O6ecneyeHne 6€30MaCHOCTH B CETSIX ¢ KOMMYTAalHel IAKeTOB.
I'mobdanbHbIE ceTH ¢ KOMMYTaNHeii MaKeToB
9.1 O6111e Bonpockl 6€30MacHOCTH ceTell ¢ KOMMYTalluel MakeToB. 2
Kondwurypupoanwne napoineir. CereBbie ¢prunbTpsl. Kondurypupopanue
CTaH/IaPTHBIX W PACIIMPEHHBIX CIICKOB OCTYNA. YTIpaBIeHUE TaOIuIei
xommyTaruu. Kondurypnposanue 6e30nacHOCTH Ha MOPTAaX KOMMYTaTopa.
Bupryansnsie nokansubie cetd (VLAN). Mapmpyruzamus mexxay VLAN.
TexHoMOTNY IMOOATBHEIX ceTel. [IPOTOKOITBI COSTMHEHNH «TOYKA-TOUKAY.
MHOTOIIPOTOKOJIbHAS KOMMYTaLUs Ha ocHOBe MeToK (MPLS) /JIex/
9.2 Oobecmnieuenue 6e30macHOCTH KomMyTaTopos /JIa6/ 2
9.3 ITnanupoBanue ooHoBNeHUs ceT /TIp/ 2
94 OCHOBBI IOCTPOEHUS 3AILUILEHHBIX KOMIIBIOTEPHBIX CETEH HA IMYIIATOPE CETH 4
Cisco Packet Tracer /JIa6/
9.5 IMpouenypa copoca napoist Ha cereBbIx ycrpoiictBax Cisco. XapakrepHcTHKu 2
KadecTBa oOCIy)KUBaHHSA 1 HopMupoBaHHe noTeps B ceTax ¢ KK ITokazarensax
QoS ms ceteit ¢ KOMMyTaIeil MakeToB. AHAJIN3 aITOPUTMOB 00CITYKHBaHHS
BBI30BOB B CHCTEMAaX C HOTEPSMHU M C OXKUIAHUEM. 3a]ja4l pacueTa MpoIycKHOM
CTMOCOOHOCTH 7151 Y37I0B KomMyTanuu B ceTsax ¢ KIT /TIp/
Paznen 10. CamocTosiTeibHas padora
10.1 IMoaroroska x nexiwsm /Cp/ 16
10.2 IToaroToBka K mpakTuueckum padboram /Cp/ 32
10.3 IMoaroToBka k stektmsim /Cp/ 8
10.4 IMoaroroska k npaxruyeckuM 3ansatusam /Cp/ 12
10.5 IToaroToBka k 1abopaTopHbIM 3aHATHIM /Cp/ 13
10.6 BrmonHeHue KypcoBoro npoekra /Cp/ 69,5
Pa3gen 11. KoHTaKTHBIE Yachl HA ATTECTALIMIO
11.1 Bauer /KD/ 0,25
11.2 Ox3ameH /KD/ 2,35




11.3 KypcoBoit mpoexr /KA/ 9 2,5

5. OHEHOYHBIE MATEPHAJIbBI

OreHOYHBIE MaTEepPHANbI AT IPOBEACHHS IIPOMEKYTOYHOM aTTECTAI[H OOYJAIONINXCS IPUBEACHBI B MPIUIOKECHUH K
paboueii mporpamMMe TUCHUILTHHBL.

@DopMbl 1 BHABI TEKYIIETO KOHTPOJS 110 AUCLHUIUIMHE (MOJYIIIO), BUABI 3aJaHUH, KDUTEPUN HX OLICHUBAHUS,
pacnperneneHne 6ayIoB IO BUIAM TEKYIIEro KOHTPOIS pa3padaThIBAIOTCS MPEIo1aBaTelleM JUCIUTUIMHEL C YIeTOM €€ CTIIH(UKA 1
JOBOJATCS IO CBEACHHS OOYJarOIMXCS Ha IEPBOM YIEOHOM 3aHITHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS IIPENojaBaTeNleM JUCLMILUTMHBI (MOIYIs), KaK IPAaBHUIIO, C
ucronp3oBanreM SMOC mim myTeM IpoBEepKH MUCEMEHHBIX paboT, MPEeIyCMOTPEHHBIX paO0YNMH IIPOrpaMMaMH JTUCITUITINH B
paMKax KOHTaKTHOH pabOTHI i CAMOCTOSATEIbHON paboThl o0yqaromuxcs. [ GUKCHPOBaHUS Pe3yabTaTOB TEKYIET0 KOHTPOJIS
MoxeT ucnoins3opaTtbes DMOC.

6. YAEBHO-METOANWYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomennyemas 1urepatrypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTaBUTENN 3arnasue Wznatensc 5. agpec
TBO, TOJ
JI1.1 |TomukoB A.M. TpaHCIOPTHBIE U MYJIBTHCEPBUCHBIE CUCTEMBI U CETH CBS3U: , 2015 https://e.lanbook.com/bg

ydaeOHOe mocooue

6.1.2. lonoiHUTEIbHASI TUTEpaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue W3narensc On. agpec
TBO, TOJ[
JI2.1 |lIymaxoB B. M., ABTOMAaTHKa, TEJICMEXaHUKa U CBS3b HA JKEIIE3HOJOPOIKHOM Camapa: | https://library.samgups.r|
Cwmupnosa JI. b., TPAHCIOPTE: METOJI. YKa3. K BBIII. J1ab. paOOTHI IS CTY/I. CamI'VII
Benoycos 0. B. crer. 190701 "OITY" u 6akanaspoB mo Hamp. 190500 C, 2010

"9TCO6" ouH. 1 3a04. HopM 00yH.

6.2 UndopMannoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble NP OCYIIeCTBJIEHUH 00Pa30BaTeIbHOI0 Mpolecca Mo TUCHUTINHE
(Mony.aro)

6.2.1 Ilepeyens JUIEH3NOHHOTO U CBOOOTHO PACNIPOCTPAHIEMOr0 MPOTrPaMMHOI0 o0ecIedeHust

6.2.1.1 | ITaket Microsoft Office

6.2.2 Ilepeuens npodeccuoHATBbHBIX 023 JaHHBIX U MH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

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

6.2.2.2 | baza nanubIx ['ocygapcTBeHHBIX CTaHIApTOB https://gostexpert.ru

6.2.2.3 | baza nannbix "YKene3nomoposxHble mepeBo3ku” https://cargo-report.info/

6.2.2.4 | UuchopmanmonHo crpaBovHas cucrema KoHcynpTaHT mmtoc http://www.consultant.ru

6.2.2.5 | UadopmanmonHo-npaBoBoii moptai ['apant http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)




