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1. ITacopT mporpamMmslI

1.1. HopMaTUBHO-IIPABOBbI€ OCHOBAHMS Pa3padOTKU NMPOTrPaAMMBbI

HopMmaTtuBHy0 nipaBoBYIO0 OCHOBY pa3pabOTKU IIPOrpPaMMbl COCTABIISIOT:

- DenepanbHblii 3aKk0H OT 29 nmekadps 2012 r. Ne 273-d3 «O6 obOpazoBanuu B Poccuiickoit
denepauuny;

- npuka3 MwunoOpHayku Poccum ot 1 wmroms 2013 r. Ne 499 «O6 yrBepxkaenuu Ilopsinka
OpraHu3allii M  OCYHIECTBJICHUS  00pa3oBAaTENbHON  JEATENBHOCTH IO  JIOTOJIHUTEIBHBIM
npodeccnoHaNbHBIM IPOrPaAMMaM);

- nocrta”oBieHue IIpaBurtenscrBa Poccuiickoit ®@enepanuu ot 22 sguBaps 2013 r. Ne 23 «O
[IpaBuiax pa3pabOTKH, yTBEPKACHUS U IPUMEHEHUS IPO(eCCUOHATIBHBIX CTaHAPTOBY;

- npuka3 Muntpyna Poccum ot 12 ampenst 2013 r. Ne 148un «OO0 yTBepKACHHU YpOBHEH
KBaJIM(UKAIHIA B LIESX pa3pabOTKU MPOEKTOB MPOPECCUOHANBHBIX CTAHAAPTOBY;

- mpuka3 MunHoOpHayku Poccum ot 23.08.2017r. Ne 816 «O06 yrBepxknenun Ilopsaka
MPUMEHEHUS OPraHU3alUSIMU, OCYIIECTBISIOIMIMMH OOPa30BATEIbHYIO ACSITENBHOCTb, AJIEKTPOHHOIO
o0y4eHHs, IUCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTUH TpPH peanu3aliu 00pa3oBaTeIbHBIX
MIPOrpaMM»»;

- mpuka3z Munnpocsemenust Poccun ot 09 Hosi6pst 2018 1. Ne 196 «O6 yTBep)kaeHuun

[Topsnka opraHu3ani U OCYIIECTBICHUSI 00Pa30BATEIBLHOM NEATEIBHOCTH MO JOMOTHUTEIBHBIM
00111e00pa30BaTEILHBIM IPOTPAMMAM).

[lporpamma pa3paboTaHa Ha OCHOBE TIPOQECCHOHANBHOrO craHmapra: Crenuanucr 1o
00CITy’)KMBaHHIO TEIIEKOMMYHHUKAIIUN

1.2. O6n1acTh NpUMeHEeHNs POTrPaAMMBbI

HaCTOﬂH_IaSI nporpamMma npeaHazHauc€Ha aJjid IHIOATIOTOBKHU CIHCHUAIMCTOB, KOTOPBIC MOI'YT
OCYIIECTBIATh  NpodeccHoHaldbHyt0  aesTenbHOcTh: 06 CBsa3b,  MHGOpPMALMOHHBIE |
KOMMYHHKAIIMOHHBIC TCXHOJIOT'MU

1.3. TpeGoBaHus K caymaTe M (KATErOpuH CJIOyHaTeiei)
Bricmiee nnu cpennee npodeccuoHansHoe 00pa3oBaHue

1.4. llesb U UIAHUpPYeMbIe Pe3yJbTAThl 0CBOCHHUS IPOrPaAMMBbI

[Iporpamma HampaBiieHa Ha OCBOEHHE (COBEPIICHCTBOBAHME) CIIECIYIOUIUX MPOPECCHOHATBHBIX
KOMIIETEHLIUH:

[IK 1. BbINOMHATP MOHTaX M HAaCTPOMKY CETe MPOBOJHOTO M OECpoOBOJHOTO abOHEHTCKOTO
JOCTYIIa B COOTBETCTBUU C IEHCTBYIOIIMMH OTPACIEBBIMU CTaHAAPTAMH.

[IK 2. BbIMONHATP MOHTAX, JAEMOHTOX M TEXHUYECKOE OOCITY)KMBAaHHE KaOelel CBSI3U U
OKOHEYHBIX CTPYKTYPHUPOBAHHBIX KaOEJIbHBIX YCTPOHCTB B COOTBETCTBUH C JIEHCTBYIOLUIMMHU
OTpaciIeBbIMHU CTaHAPTAMHU.

IIK 3. AnMuHHCTpHpOBaTH WH(MOKOMMYHUKAIMOHHBIE CETH C MCIIOJb30BaHMEM CETEBBIX
MIPOTOKOJIOB.

I1K 4. OcymecTBiaTh TeKyliee o0CIyKUBaHuEe 000py10BaHUS MYJIbTHCEPBUCHBIX CETEl 10CTYIIA.

IIK 5. BbINOMHATE MOHTaX, JEMOHTaX, NEPBUYHYIO0 MHCTAUIALNAIO, MOHUTOPHUHT, TUATHOCTHKY
MH()OKOMMYHUKAIIMOHHBIX CHCTEM IIepeladl B COOTBETCTBHM C JCHCTBYIOIIMMHU OTPAaCIIEBBIMU
CTaHapTaMH.

[IK 6. YerpassTs aBapuu U MOBPEXIEHUS 000py10BaHUS THPOKOMMYHHUKAIIMOHHBIX CHCTEM.

IIK 7. PaspabaTbiBaTh NPOEKTHl HH(POKOMMYHHKAIIMOHHBIX CETeH U CHCTEM CBS3M JUIA
MPEANPUITHI U KOMIIAaHUN MaJIOTO U CPEAHETO On3Heca.



[IporpamMma mpodeccnoHabHON MEepenoAroTOBKA HampaBlieHA Ha TMONYYCHHE KOMIICTCHIIHU,
HEOOXOIUMOM JIJIs1 BBITIOJTHCHHSI HOBOTO BHJIA TPO()ECCHOHATILHOM IeITeIbHOCTH, IPHOOPETECHIE HOBOM
KBaJTU(DUKAITAH.

OOyuyaromuiics B pe3y/ibTaTe 0CBOCHHS IIPOrPAMMBI 10JIKEeH:

HMeThb NPAKTHYECKUH ONbIT:

- BBIIIOJHATh MOHTAX U HACTPOWKY CETEH IMPOBOAHOIO aDOHEHTCKOrO JOCTyIa B COOTBETCTBUU C
JEHCTBYIOIMMU OTPACIEBBIMY CTaHIAPTaMU;

- BBITIIOJIHATh MOHTAXX U HACTPOHKY ceTeil 6ecripoBOAHOTO a0OHEHTCKOTO JOCTYIa B COOTBETCTBUU
C IEHCTBYIOIIMMHU OTPACIIEBBIMU CTAHIAPTAMHU

- BBIIIOJIHATHh MOHTaX KaOesel CBA3M M OKOHEYHBIX CTPYKTYPHPOBAHHBIX KaOEJIbHBIX YCTPOICTB B
COOTBETCTBHUH C JEHCTBYIOIIUMHU OTPACIIEBBIMU CTAaHJAPTAMU;

- BBIMOJIHATH JAEMOHTaX KaOelel CBsI3U U

OKOHEYHBIX CTPYKTYPUPOBAaHHBIX KaOEJIbHBIX YCTPOHCTB B COOTBETCTBHU C JAEHCTBYIOLIMMHU
OTpacJIeBbIMH CTaHJAPTaMU;

- OCYILECTBJIATh TEXHUUYECKOE 00CITyKUBaHHE Kabeseill CBA3M U OKOHEUHBIX CTPYKTYPHUPOBAHHBIX
KaOebHBIX YCTPOICTB B COOTBETCTBUHU C ACHCTBYIOIIMMU OTPACIEBbIMH CTaHIapTaMU.

- BBIIOJHATD MOHT&X, JEMOHTAX, IEPBUYHYI0 HWHCTAJULILMIO, MOHMTOPHMHI, JUAarHOCTHKY
MH(POKOMMYHUKAIIMOHHBIX CHUCTEM TMepeayd B COOTBETCTBUM C JEHCTBYIOIIMMHU OTPACICBBIMH
CTaHapTaMH.

- YCTPaHATh aBapUH ¥ MOBPEXKICHHS 000py10BaHUS HHPOKOMMYHUKAITUOHHBIX CUCTEM

-pa3pabaTbIBaTh MPOEKThl HH(POKOMMYHUKAIIMOHHBIX CETEH M CHCTEM CBSI3U IS NMPEeANpUATUIl U
KOMITAaHUI MaJIOrO U CpeIHero OusHeca.

yMeThb:

- IOAKJIF0YATh AKTUBHOE 000pYI0BaHHUE K TOUYKAM JI0CTYIIa;

- yCTaHABJIMBATh TOYKHU nocTyrna Wi-Fi;

- OCYILECTBJIATh YCTaHOBKY oOopynoBanus u I1O, nepBHYHYH MHCTAIALMIO, HACTPOMKY,
JUArHOCTUKY W MOHHUTOPUHT pabOTOCIIOCOOHOCTH OOOpPYAOBaHUS IIMPOKOIOJIOCHOTO MPOBOJHOTO U
6ecrpoBOTHOI0 aDOHEHTCKOTO JJOCTYIIA;

- IeTaJIbHO aHAJIM3UPOBaTh crieu(puKanuyu nHTepdecoB AoCTyIA.

- OCYILLECTBIATH BEIOOP MapKH M TUIA Kabess B COOTBETCTBUU C IMPOEKTOM U UCXOAS U3 YCIOBUH
MIPOKJIAJIKU CTPYKTYPUPOBAHHBIX KaOEJIbHBIX CUCTEM CETEH IHUPOKOIIOJIOCHOTO JOCTYIIA;

- MPOU3BOJUTH KOMMYTAIMIO CETEBOr0 OOOpYIOBaHUS W PabOYMX CTAaHIMHA B COOTBETCTBHM C
3aJIaHHOM TOIIOJIOTHEH;

- 0hOopMIIATH TEXHMUECKYIO JOKYMEHTAIMIO, 3al0JHATh COOTBETCTBYIOIINE (GOPMBI ((HOPMYIISAPHL,
[1acropTa, ONEePaTUBHBIE KyPHAIbI U T.I1.).

- IPOBOJUTH AHAIU3 DKCIUIyaTUPYEMOW TEIEKOMMYHUKALlMOHHON CETH MJIsl OINpEAeIcHUs
OCHOBHBIX HalpaBJIeHUS €€ MOJIEPHU3ALINY;

- pa3pabaThIBaTh PEKOMEHJAIMU 110 MOAEPHU3ALNN DKCIUTyaTUPYEMOH TelIeKOMMYHUKAIIMOHHON
CeTH;

- YUTAaTh TEXHUYECKYIO JOKYMEHTALUIO, UCIIOIb3YyEMYIO IPU 3KCIUIyaTallUd CUCTEM KOMMYTallUu
U ONTUYECKUX TPaHCIIOPTHBIX CUCTEM;

- OCYILIECTBJIATH EPBUUHYI0 MHCTAIIALMIO IPOrpaMMHOTO

ObecneueHnst THPOKOMMYHHUKAITMOHHBIX CUCTEM;

- OCYILIECTBJIATH OpPraHU3aLUI0

SKCIUTyaTalid ¥ TEXHUYECKOro OOCTyKMBaHUS HWH(POKOMMYHHKAIIMOHHBIX CHUCTEM Ha OCHOBE
koHtenuu Telecommunication management network (TMN);

- pa3pabaTbiBaTh Ha s3blke SDL anropuTmbl aBTOMaTHU3alMM OTIENbHBIX Ipoueayp TO cucrem
KOMMYTalllH;

- Ucnojb30BaTh s3bIkU [IporpammupoBanust C++; Java, npumeHsATh s3bIku Web — HacTpouku
TEJIEKOMMYHUKALIMOHHBIX CUCTEM;



- KOH(QUTYpHpOBaTH O00OpPYIOBaHHE IMPPOBBIX CHCTEM KOMMYTAllMA ¥  ONTHYECKUX
TPAHCHMOPTHBIX CHCTEM B COOTBETCTBHUU C YCIOBHSIMH KCILTyaTaIlHH;

- TIPOM3BOJUTH HACTPOHMKY M TexHuueckoe oOCTyXHBaHHE IUPPOBBIX CHCTEM KOMMYTAIlUU U
CHCTEM IepEIavH.

- IPOBOJUTH M3MEPEHUS KAHAJIOB M TPAKTOB TPAHCIOPTHBIX CHCTEM, aHAJIM3UPOBATH PE3yJbTaThI
MOJTyYCHHBIX U3MEPEHHUIA,

- BBIIOJHATH JMArHOCTHKY, TECTUPOBAaHHME, MOHUTOPUHI M aHAIU3 pPabOTOCIIOCOOHOCTH
000pyIOBaHUSI IUPPOBBIX CHCTEM KOMMYTAIMM M ONTHYECKUX CUCTEM W BBINOJHATH MPOICTYPHI,
MPONKMCAHHBIC B ONEPATHBHO-TEXHIUUECKON JOKYMEHTAINH;

- aHAIIM3UpPOBaTh 0a30BBIC COOOIIEHUS TPOTOKOIOB [P-renedonnn m oOMeH cooOmeHui
curHanmzanuu SS7, CAS u DSS1 mns obecnedenust paboTocnocoOHOCTH MH()OKOMMYHHUKAIIMOHHBIX
CHCTEM CBSI3H,

- YCTPaHATh HEUCIPABHOCTH U MOBPEXKICHUS B TEJICKOMMYHUKALMOHHBIX CUCTEMaX KOMMYTallUU
U TIepeIayu.

- OCYILLIECTBIIAITh Pa3padOTKy MPOEKTOB KOMMYTAIIMOHHBIX CTaHIIMH, Y3JIOB U CETEH AIIEKTPOCBSI3U
TS IPEANPUATHIA ¥ KOMIIAHHUIA MAJIOTO U CpeHEro Ou3Heca;

- COCTaBJIAThH CIICHAPHH BO3MOYKHOT'O PAa3BUTHUS TEICKOMMYHHUKAIIMOHHOMN CETH U ee (hparMeHToB;

- COCTaBJIATH 0A30BbIC CIICHAPUH YCTAHOBIICHHSI cOeTUHEeHUH B ceTsix [P-tenedonum.

3HATh:

- COBpPEMEHHBIC TEXHOJIOTUM, MCIOJb3yeMbIe JIJIi Pa3BUTHSA MPOBOIHBIX M OCCIPOBOIHBIX CETEH
JOCTYIA;

- IPUHITUITBI OPTAHU3AINHA U OCOOCHHOCTH

ocTpoeHus ceret mpooaHoro abonentckoro gocryna: THOIL ISDN, xDSL, FTTx texnonoruu,
aboHeHTCKUH mocTyn Ha 6aze TexHoioruu PON, nokanbHbIx ceteir LAN;

- IPUHIIKUITBI TOCTPOCHHUS CHCTEM OECITPOBOAHOTO aDOHEHTCKOIO A0CTYyMa U paanogoctyrna Wi-Fi,
WiMAX, cnytaukoBblie cucteMbl VSAT, cotoBbie cuctremst CDMA, GSM, DAMPS;

- METOJIBI cocTaBiienus crnenudukanuii s UarepdericoB nocrymna VS;

- TPUHILUIBI TTOCTPOCHUSI CTPYKTYPUPOBAHHBIX MEAHBIX M BOJOKOHHO-ONTHYECKHX KaOeTbHBIX
CHCTEM;

- IHCTPYKLIMIO TI0 SKCIUTyaTalluy TOYEK JIOCTYIIA;

- METO/IbI TIOJIKJIFOUYECHHS TOYEK JOCTYTIA.

- KpUTEPHUH U TEXHUYECKHE TPEOOBAHUS K KOMIIOHEHTaM KabeNIbHOM ceTH;

- pa3nu4YHbIe BUBI Kabenel, KiaccuuKkannio, KOHCTPYKTUBHBIE OCOOEHHOCTH, UX TEXHUYECKHE
XapaKTEPUCTHUKU;

- TEXHUYECKUE TPeOOBaHUS, TPEABIBISIEMBIC K KaOCIISIM CBSI3H, TPUMEHSIEMBIM Ha CETSIX JIOCTYTIA,
TOPOJICKUX, PETHOHAIIBHBIX, TPAHCKOHTUHEHTAJIBHBIX CETSIX CBS3H;

- TEXHOJIOTHYECKHE OCOOCHHOCTH CTPOUTEIHCTBA HAMPABIISIONIUX CHUCTEM JJIEKTPOCBSI3U TIPHU
MpOKIIaKe Kabenel cBs3M B KaOeabHOW KaHaJIM3alluH, B TPYHTE, MO/IBECKE HA OTIOpax;

- KaTeropuu Kabeneu sk CTpYKTYPUPOBAHHBIX KaOEIbHBIX CUCTEM U Pa3bEMOB B COOTBETCTBUU C
TpeOOBaHUSMU CKOPOCTH M 3allJIAHUPOBAHHOTO WCIIOJIb30BaHUSA, WX TMPUMEHEHHE, BIHMSHHE Ha
pa3IMYHBIC ACTIEKTHI CETHU CTaHIapTaM;

- MapaMeTphI epeayll MEJAHBIX U ONTUYECKUX HAIMPABJISIOIIUX CUCTEM;

- OCHOBHBIE TIepeaaTouHble xapakTepucTuku OB n HenmmHeHbIe 23((HEKTH B ONTHYECKUX JTHHHUSIX
CBSI3H;

- MpaBWJIa IPOKJIAJKN METHBIX KaOETbHBIX JTUHUN U BOJIOKOHHO-ONTHYECKUX Kalesei B 3aHuIX U
IIOMEHICHUAX ITOJIb30BaTEIs

(Haunonansusiit crangapt PO 'OCT P 53245-2008 ot 25 nexadbps 2008 r. N 786- cT1);

- IPUHIMIBI 3aIIUThl COOPYKEHUN CBSI3U OT B3aUMHBIX M BHEUIHUX BIMSHHUMA, OT KOPPO3UH U
METO/bl UX YMCHBIIICHHUS;

- CImocoObl W YCTPOMCTBA 3alUTHl M 3a3eMJICHHS WH()OKOMMYHUKAIIMOHHBIX IeMed u
000pyI0BaHUS;



- TpeGOBaHUS K TEICKOMMYHHUKAIIMOHHBIM ITOMEUICHUSM, KOTOPBIE UCIIONIB3YIOTCS Ha 00BbEKTE IpU
noctpoenun CKC;

- IPUHLUIIBI TIOCTPOCHUSI ADOHEHTCKUX, BOJIOKOHHO-ONITUYECKUX CETeH B 3aHUAX U OHCaX.

- METO/Jbl KOMMYTALIMU U UX UCIIOJIb30BAHNUE B CETEBBIX TEXHOJIOTHUSAX;

- apXUTEKTYPY U IPUHIUIIBI IOCTPOEHHUS CETEN ¢ KOMMYTallUel KaHaJoB;

- NPUHLUIBI pabOThI, MPOrpaMMHOE oOecrieueHrne 000pYAOBAHUS U aNTOPUTMbI yCTAHOBJICHUS
COEMHEHUH B HU(PPOBBIX CUCTEMAaX KOMMYTAIIHH;

- OpraHU3aIMI0 CUCTeMbI cUTHanH3auu 1mo oomemy kaHary OKC Ne7 u ceTeBoil CHHXpOHHU3AINH
B CETAX C KOMMYyTaluel KaHaJIOB;

- NPUHIMIBI MAKETHON nepeaayu, pyHKIHOHAIBHYIO MOJENb WH(OOKOMMYHUKAIIMOHHONW CETH C
kommyTanueit makeroB NGN, o0opyzoBaHue ceTeil nepeaayy JaHHbIX ¢ MAaKETHOW KOMMYTAalueH;

- IPUHLIMIIBI AJPECALIUU U

MapIIPYTU3ALUHU B CETAX MEpPeladu JaHHBIX C IAKETHONH KOMMYTalUeil;

- CTPYKTYpY IIPOrpaMMHOTO

obecneuenus (I10) B ceTsx ¢ MaKeTHON KOMMYTAIUEH;

- TEXHOJIOTUM IAKETHOM Nepeaun JaHHbIX U rojoca 1o IP- ceTsam;

- Moztenu noctpoenus cerert [P-renedonnn, apxurexrypy IP-cetn;

- noctpoenue ceteil [P-tenedonun Ha 6aze nporokosnoB peaiabHoro Bpemenu RTP, RTCP, UDP;
creka nporokosioB H.323, SIP/SIP-T, MGCP, MEGACO/ H.248, BICC, SIGTRAN, SCTP;

- y31b1 yrpasienus NGN Softswitch, SBC: stanonnyto apxurekrypy, obopynosanue Softswitch;

- 000pyIoBaHNE YPOBHS YIIPABICHHS BEI30BOM M CUTHAIHM3AINCH;

- cuctemy oOmekaHanbHOUW curHanu3anuu Ne7 B IP-ceTw, mpuHIMIBI oOecrieueHus: KadecTBa
OOCITy’)KUBAHHMSI B CETSIX C MTAKETHOM Nepeaayeil JaHHbIX;

- CETEBBIE JIEMEHThI ONITUYECKUX TPAHCIIOPTHBIX CETEH;

- apXUTEKTYPY, 3aIIUTY, CHHXPOHHU3ALUIO U YIIPaBJICHUE B ONTUUYECKUX TPAHCIIOPTHBIX CETAX.

- 3ampocsl ¥ 0TBeTHI SIP-mipotienyp, ucnonb3ysa nuTepdeiic KIneHT-cepBep;

- criocoObl ycranoBienus coeaunenus SIP u H.323;

- CUTHAJIM3AIMI0 HAa OCHOBE MPOTOKOJIA yrpaBiieHust RAS;

- nupoBoii 0OMEH JaHHBIMU Ha OCHOBE yCTaHOBJIEHHs coeanHenus Q.931;

- rexHojsoruto MPLS: apxutexTypy ceT, npuHIUN paboThI;

- IPOTOKOJIBI MapipyTu3anuu u nporokoasl OSPF, I1S-IS, BGP, CR-LDP u RSVP-TE.

- IPUHLMIIBI TOCTPOEHUS anmapaTypbl ONTHUYECKUX CHUCTEM Iepeladd U TPAHCIOPTHBIX CEeTel ¢
BPEMEHHBIM MYJIbTUILIEKCUPOBaHUEM TDM 1 BOJIHOBBIM MylbTUILIEKCUpPOBaHMEM WDM;

- IPUHIUIBI IPOEKTUPOBAHUS U IOCTPOEHHUS ONTUYECKUX TPAHCIIOPTHBIX CETEH;

- MOJIETTH OTITHYECKUX TpaHcropTHBIX cereit: SDH, ATM, OTN-OTH, Ethernet;

- MOJIENIb TPAHCIIOPTHBIX CETEH ONTUUYECKUX MYJIbTHCEPBUCHBIX TPAHCIOPTHBIX IIaTGOpMax;

- TEXHOJIOTUHU MYJIbTUILNIEKCUPOBAHUS U NIEPEAYH B TPAHCIIOPTHBIX CETSAX.

1.5. ®opma o0yueHHUst — TUCTaHIMOHHAS (O€3 OTphIBa OT PabOTHI)

1.6. ®opMa 1OKyMeHTAa, BbIIABAEMOI'0 110 Pe3yJIbTATaM OCBOCHHUSI IPOrPaMMBblI -
Jutiom o mpoeccHoHaTbHOM TIEPETOrOTOBKE



2. Pexomenayemas ¢gopma yueOHOro0 IJIaHA MPOTPaMMbl, peajin3yemMoii, B TOM 4HcJje ¢ IPUMeHeHHeM

AUCTAHUMOHHBIX 00Pa30BaTeJIbHBIX TEXHOJIOTHIA

IIo y‘le6HOMy Ij1aHy € UCIIOJIb30BaHUEM

§ TUCTAHITHOHHBIX 00Pa30BaTEIIBHBIX T . o
% TEXHOJIOTHIA, Yac. Koz(ymm: . pOMemyTO:EiH
pOIb aTTecTanus
3 JncTaHMOHHEBIS
M
HaumMenoBanue z SaHATHA, 9aC. CPC,
TACITATITIH & U3 HUX gac.
>
e Tpax. 3aH., PK
5 BCEro . 126, CeMUHApBI PTP KP KII 3auer OK3aMeH
‘E . pat Peg.
O
1 2 3 4 5 6 7 8 9 10 11 12
1. Hampasnsirommye 42 40 24 16 ) i i 2 (1) )
CUCTEMBI 3JICKTPOCBSI3U
2. Onruyeckue 42 40 24 16 ) i i 2 (1) )
TPAHCTIOPTHBIC CETH
3. ®uKCHpOBaHHBIE CETH
IIUPOKOTIOIOCHOTO 42 40 30 10 - - - 2(10) -
JIOCTyTIa
4. TexHOJIOTUU TTaKETHOM
KoMmyTaruu. OCHOBBI
MOCTpOCHHUS ceTel 42 40 32 8 ) i i 2(1) )
MAKETHOW KOMMYTAITHH.
MapmipyTtuzanus u
KOMMYTaIUs
5. CtpykTrypupoBaHHbIE 40 38 24 14 ) i i 2(1) )
KaOeIbHbIC CHCTEMBI
6. Cucremsl TocTymna
(panmo, MOOHIIBHOTO | 40 38 30 8 - - - 2(0) -
0ecIpOBOTHOTO)
Htoroseiit 4
JK3aMEH
Htoro 252




3. Coaep:xkanue NporpamMmbl

Ne HaumenoBanue pasgenoB u | Copaepxkanne y4eOHOro Marepuajia, 1adopaTropHbie padoThl U IpaKkTHYecKue 3auaTusi, | O0bem | YpoBeHb
/1 TeM CaMOCTOSITeJIbHAsI padoTa 00y4arIMXCcs 4acoB | OCBOCHUSA
1 2 3 4 5
1 Pa3nen 1. HanpaBasioniue cucteMbl 3J1€KTPOCBI3H 42 2
1.1 | Temal OcHOBHbBIE TIOJIOKEHMSI Pa3BUTHS ceTeil cBsA3M. llpuHIMIBI MOCTpOeHUs ceTedl CBS3H. 2
OcoOenHoctu nocTpoeHus | MarucrpanbHble UM 30HOBble ceTu CBsi3H. CTpyKTypa CEeTH CBA3M CTpaHbl. [opoackue
CETEH AIEKTPOCBA3U Tese()OHHBIE CETH.
Ceru cenbckoil TeneQOHHON CBSI3M W NPOBOAHOrO Bemlanus. WHTerpamus, Kak
3aKOHOMEPHOCTh Pa3BUTHSI 3JIEKTPOCBA3H HA COBPEMEHHOM dTane
1.2 | Tema2 Ocnosnble 3neMenTs KJIC. 2
Knaccuduxanus u | Kimaccudukamms kabeneit csism MapkupoBka kabeneit CBsi3u
MapKUpOBKa Kabeseil cBs3u
1.3 | Tema3 Toxonposoasmue xunbl. M3omsauus xui. I'pynnsl. CepaeuHuk. 2
Kounctpykius kabeneii cBsa3u | [losicHas uzonsnus. Oxkpad. O005104kH. 3alIUTHBIE TOKPOBHI
14 | Tema 4 Haznauenue u xoHctpykiuu kadeneir ['TC. KaGenu cenbckoil CBS3M U MPOBOIHOTO BEIIAHUS. 4
Ocobennoctn  KoHCTpyKIMU | HomeHkmarypa kabeneir MecTHBIX TeneoHHBIX ceTell Poccun
Ka0enell MECTHOU CeTH
15 | Tema$s CranuuonHble W maxTHele kaOenu. Hasnauenme. OCOOEHHOCTHM KOHCTpPYKIMH. Mapku. 2
Cranmmonsusle  kabenmu  u | OqHONapHBIEe pacnpeaenuTenbHble npoBoaa. Pacnpeaenurensasle kadbenu. Kabenu u mposona
IpoBoJa JUISI CEJIbCKOM CBSI3U M pagropuKaiiu
1.6 | Tema 6 Mexayropoanble  cUMMETpUYHble KaOenu. 30HOBbIE (BHYTpHOOJIAaCTHBIE)  Kaleunu. 2
OcobeHHocTH  KOHCTpyKIMH | MapkupoBKka kabesel MarucTpaibHBIX M 30HOBBIX CETeH
Kabeneil MarucTpaibHbIX H
30HOBBIX CETEM
1.7 | Tema7 Koakcuanpusle kabenmu Ttunma KM-4. ManorabapuTHble  KoakcHallbHble — KaOelu. 2
Ocobennoctu  KOHCTpyKunu | KoMOMHHUpOBaHHBIE KOaKCHaIbHBIE Kabenn. MapKkupoBKa KOaKCHAJIbHBIX KaOemel CBs3U
KOAKCHAJIbHBIX Ka0elel cB3H
1.8 | Tema 8 Knaccudpukanusa ontuueckux kabeneit csizu (OKC). Ontuueckue BosokHa. KoHCTpykimm 4
Ocob6ennoctn  koHcTpykiuu | OKC. Ontuueckue kabenu pocCUHCKOTo Mpou3BOICTBA

ONTHUECKNX KaOeJled CBI3U




1.9

Tema 9
Mowurax xa0enei cBsA3u

[ToaroroBka k paboTaMm U mpueMka kabesss B MOHTax. Hymepanusi yCHIUTENbHBIX ITyHKTOB,
KOHIIOB KabeJsi, IaroB MynmuHHU3alud, MypT U Kabemnei. PpiThe KOTIOBaHOB W MOATOTOBKA
pabodero mecta. OcoOOCHHOCTH MOHTaka HHM3KOYAaCTOTHBIX KaOeneil cBszn. OcoOeHHOCTH
MOHTa)Xa BBICOKOYACTOTHBIX Kabesell cBsa3u. OCOOCHHOCTH MOHTa)ka ONTHYECKUX Kalenei
CBSI3U

1.10 | IlpakTuyeckoe 3ansaTHe Ne 1 | Onpenenenne kabens cs3u. Haznauenue, QyHKIMHM KOHCTPYKTHBHBIX 3JIEMEHTOB KaOeIbHOM
N3yueHne KOHCTPYKTHBHBIX | IMHUM CBS3U. Marepuanbl U3rOTOBJIEHUS 3JIEMEHTOB KOHCTPYKIIUU KaOesl CBS3H.
3JIEMEHTOB Kaleeil

1.11 | IpakTnuyeckoe 3ausiTue Ne 2 | [IpoBona, npumensiemble Ha ['TC, oco6eHHOCTH UX KOHCTpYKUUU. CTaHIIMOHHBIE KaOenu u
N3yuenue KOHCTPYKILIMU | IPOBOJIA, OCOOEHHOCTH UX KOHCTpyKuuH. Kabenu cenbCKoil CBSI3U, OCOOCHHOCTH HX
Kabeneit MECTHBIX | KOHCTpYKLUHU. MapkupoBka ka0Oeneil MeCTHBIX Tele(OHHBIX ceTer
TeneOHHBIX ceTer

1.12 | IlpakTuyeckoe 3ansaTHe Ne 3 | MexxIyropofiHple CHUMMETpUYHbIE KaOeiau, OCOOEHHOCTH HX KOHCTPYKLHMH. 3O0HOBBIE
Nsyuenne KOHCTPYKUUH | (BHYTPHOOJIACTHBIE) KaOeian, OCOOCHHOCTH WX KOHCTPYKIMH. MapKHUpOBKa CHMMETPHYHBIX
Kabeneil MarucTpaibHbIX M | KaOenel MarucTpajibHbIX U 30HOBBIX CeTel
30HOBBIX CETEU

1.13 | lIpakTuueckoe 3ansitue Ne 4 | OcobeHHOCTH KOHCTPYKLUHU KOMOWHHUPOBAHHBIX KOaKCHaJIbHBIX Ka0enei.
N3zyuenue KOHCTPYKLUUHU | MUKpOKOaKcHuanbHble Kabenw, HUX oOnacth mnpuMeHeHHs. OCOOEHHOCTH KOHCTPYKIHUH
KOAKCHAJIbHBIX KaOellel CBSA3M | MajorabapuTHBIX KOAKCHAIBHBIX KaOeneil. OcoOEHHOCTH KOHCTPYKIMH KOAKCHAIBbHBIX

kabeneil cpeanero tuna. OCOOEHHOCTH KOHCTPYKLMHM OJTHOKOAKCHAJIBHBIX KaOeneil cBs3U U
o0yacTh UX NpuMeHeHusl. MapKupoBKa KOAKCHAJIbHBIX Ka0Oesnel CBS3H.

1.14 | IlpakTuyeckoe 3ansaTHe Ne 5 | OCHOBHbIE KOMIIOHEHTbl BOJIOKOHHO-ONTHYECKOTO Kabenas CBA3M W MaTepuajbl HX
N3yuenne KOHCTpyKUuHU | u3rotosnenus. Tunsl 6ponenokpoBoB OK. OK, npennazHadeHHble AJi MPOKIAIKUA B TPYHT,
BOJIOKOHHO-ONITHYECKUX ocobeHHocTH MX KOHCTpyKuuu. OK, mnpenHasHaueHHble JUIsI NMPOKIAJAKM B KaOenbHOM
Kabene cBA3U TelneQOHHON KaHanu3aluu, 0coOeHHOCTH MX KOHCTpykuuu. OK, mnpenHa3sHaueHHbIE IS

HOJBECKH, OCOOCHHOCTU MX KOHCTPYKIIUH.

1.15 | IpakTnueckoe 3ausitue Ne 6 | Bun mapkupoku OKC. I'pynnsr OKC. Ocobennoctu mapkupoBku OK I'TC. Hasnauenue u
N3zyuenue MapKHUPOBKH | TUIIBI CTAHIIMOHHBIX ONTHYECKUX Kalenel, uX MapkupoBKka. HazHaueHre U THUITBI ONTHYECKUX
ONTHUYECKUX Kabemnell cBsi3n Ka0enel 30HOBBIX CeTel, 0COOEHHOCTH UX MapKHPOBKHU.

1.16 | IlpakTuyeckoe 3ansaTue Ne 7 | [lonarue mydrtol. Buasl mydpt nmo tuny coenumnenus. CoctaB ontudeckoid My(rsl. Bumbl

N3ydenue ontuyeckux Mmypt

My(dT o Mecty ycranoBku. [Topsok mogbopa Myt mpu MpOEKTUPOBAHUN M CTPOUTEIHCTBE
BOJIC. CocTtaB KOMIUIEKTa MY(T.
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1.17 | IlpakTuyeckoe 3ansTue Ne § | HazHaueHue M KOHCTPYKLHS ONTUYECKOIO BOJIOKHA. THIIBI ONTHYECKUX BOJOKOH. Buabl 2
Pacuer [IapaMeTpoB | MOTEPb, BHOCUMBIX B ONTHYECKOE BOJOKHO. OmpeeseHne 3aTyXaHusl ONTUYECKOr0 BOJIOKHA.
ONTUYECKUX Kalenel cBsizu OnpeneneHue AUCIEPCUU ONTHYECKOTO BOJIOKHA

1.18 | 3auer 2

2 Pa3nen 2. OnTuyeckne TPAHCNOPTHBIE CETH 42

21 |Temal Mopenb TpancnoptHoit cetu SDH. Mogens tpancnoptHoii cetu ATM. Mogenb ontudeckoit 4
Monenu tpancnopTHbIX cereil | TpancnioptHoit cetn OTN (Optical Transport Network)

SDH, ATM, ON

2.2 | Tema2 OyHKIMOHATBHOE  OmMHMCaHWe  O0OpyJdoBaHUS  TMOKMX  MynbTuiuiekcopoB  PDH. 4
CerteBble anemMeHThl | OyHKIIMOHANBHOE  omucanue  obopymoBanus SDH.  ®dyHKIMOHAIBHOE  OINKCAHHE
TPaHCIOPTHBIX CETEU obopynoBanusi ATM. ®@OyHKIMOHATBFHOE ONUCaHWE OOOPYIOBAaHUS ISl TOCTPOCHUS

ontuyeckux cereit OTN

23 |Tema3 WuTtepdeiicel ceTeBbix 37eMeHTOB. CBOAHBIE XapaKTEPUCTUKH OINTHYECKUX HHTEP(ENcoB 4
Onexrpuueckue u ontuyeckue | SDH. Ilpumepsr xapaktepucTuk ontuueckux wuHTepdeicoB (cormacHo (G.955, 956) s
UHTEPQEHCHI CETEBBIX | MJIE3UOXPOHHBIX CUCTEM IIE€peaun
3JIEMEHTOB

24.1 | Tema 4 ITocTpoeHne TpaHCIIOPTHBIX CeTen 4
ApPXUTEKTYpbl TPaHCIIOPTHBIX
ceren

2.4.2 | llpaktuueckoe 3ansitue Ne 1 | Cxembl pesepBupoBanus 1+1 u 1:1. Mapmpyr nepenaun Mexay ABYMS OKOHEUHBIMH 4
PesepBupoBanue B | MysnbTUIIEKCOpaMu ¢ uHTepdeiicamu PDH. Cxema pesepBupoBaHus 2-XBOJIOKOHHOI'O
TPAHCIIOPTHBIX CETIX JIBYHAIIPaBJICHHOT'O caMoOBoccTaHaBuBaronierocs konbsiia BLSR (Bi-directional line switched

ring)

25.1 | Tema$ HopmatuBbl (azoBeix apokanuil. Vcrounumku cunxpocurHamoB B cerix TCC u ux 4
TakToBas ceTeBas | XapaKTepUCTUKH. Pacnpenenenue TaktoBoro cuHxpoHusma. CucreMa Mokasaresnei kauecTBa
CUHXPOHM3ALMA u npuoputetoB B cetu TCC. Mcrounuku cuHXpoHM3auuu Ui cereBoro snementa CLIU n

uHTepdeiicel. [Ipumepsl pacripeneneHuss CUHXPOHU3MA B PA3JIMYHBIX KOH(PUIYpalUsiX CETH
TCC. OcHoBHble npuHIHINGI BocctaHoBieHus: TCC2.6.10
2.5.2 | lIpakTuuyeckoe 3ansitue Ne 2 | MeToqpl BOCCTAaHOBJICHHS CHHXPOHH3AIMU CeTH. [IpuMepsl BOCCTAHOBJIEHUS TaKTOBOTO 4

MCTOI[BI BOCCTAaHOBJICHHA
CUHXPOHHU3alINU CCTU

CUHXPOHU3MA. PCCI/IHXpOHI/I3aI_[I/IH B TpaHCHOpTHOﬁ CCTHU
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2.6.1 | Tema 6 OO0mue mNpPUHIMIBI YIPaBICHUS TEIEKOMMYHHUKAIIMOHHBIMU ceTaMu. [IpencraBienue 4
VYnpaBieHue TPaHCIIOPTHBIMU | GYHKUIMH yIpaBICHUS UYepe3 OKHa IMporpammbel. YmpasieHue B cetn ATM. OOmas
CeTsAMHU xapakrepucTtka ynpasieHusi B ATM. [Iporokoisl ynpaBienust u 0a3bl JaHHBIX YIPaBICHUS.

[TpoTokon n uHGpOpManMoHHas 6a3a JOKaIBHOTO yIpasieHus Ha ocHoBe SNMP. Ynpasnenue
ypoBHsiMu ATM (pyakiiuu OAM)

2.6.2 | [IpakTuueckoe 3ansitue Ne 3 | Yrpasnenue cersto SDH. JlpeBoBuaHast cxema 0a3bl JaHHBIX yrpaBieHus. MHaumupyemsie 4
VYnpasnenue ceteto SDH nedeKThl B CUCTEME YIpaBlieHus ceTeBoro anemeHTa SDH. OyHKIMOHAIbHAsS OpraHU3aIus

ynpasieHus cereBbM ds1eMeHToM NE SDH

2.6.3 | IlpakTuyeckoe 3anaTHe Ne 4 | Yopasinenue B cetu WDM. DrieMeHThl apXUTeKTyphl ynpaieHus Ha yposHe WDM (EMS 4
VYnpasnenue B cetu WDM WDM). IlpencraBineHne MHTEIPUPOBAHHOM CHUCTEMBI YIPABICHUS CII0KHOM KOMIUIEKCHOMN

TPaHCIOPTHOM cetu ¢ obopynoBanuem WDM, SDH, ATM
2.7 | 3auer 2
3 Pa3nen 3. ®DukcupoBaHHbIE CETH NIUPOKONOJIOCHOTO JOCTYNA 42 3
3.1 | Temal CymiecTBytone M MEPCIEKTUBHBIC CIYXObl M YCIYT'H TEIEKOMMYHUKAIIMOHHBIX CETeH. 2
OcHoBHbIE TeHaeHunH | KonBeprenmus ceTen. ITonsTne WHPOKOMMYHHUKAIIMOHHBIX ~ YCIIYT. IlonsTne
COBPEMEHHBIX MyJbTUCEpBHUCHOM ceTH. Kiaccuduxamus ycayr MyIbTUCEPBUCHON ceTU. APXUTEKTypa ceTeit
TEJIEeKOMMYHUKALUH. CBSI3M CIIEAYIOUIETO MOKOJIECHHUS.
3.2 | Tema?2 Mopens u apxutekTypa cetu jgoctyna. ba3zoBas cTpykrypa cetu joctyna. TumoBble 2
Ceru JocTyna B | apXUTEKTYpbI CETU JOCTYTIA.
COBPEMEHHBIX
TEJIEeKOMMYHUKAIUSX.

3.3.1 | Tema3 Texnonormn ARCNET, Token Ring, Ethernet. 2
Texnonoruu rpynnst LAN.

3.3.2 | lIpakTuueckoe 3ansitue Ne 1 | IIpeoGpazoBaHue yncen U3 OJHON B APYryr0 CUCTEMY cUMCIIeHMs. JleleHne ceTu Ha MOJICEeTH. 2
CucreMbl CUUCIIEHHUS, pacyer
CeTel U XOCTOB.

3.3.3 | IpakTuueckoe 3ansitue Ne 2 | JleneHue ceTr METOJJOM KBaJpaTOB, yKa3aHUE JIUANIA30HOB aJ[PECOB. 2
Jlenenne cetm Ha MOACETH
METOJIOM KBaJIpaTOB.

34 | Temad Texnonorust PLC. Crannmaptet HomePlug AV. Bapuantsl nmpumenenus. JloctonHcTBa u 2
TexHomornu ceTell | HeJOCTaTKM.
KOJUIEKTUBHOI'O AOCTYIIa

3.5 |Temas Csenenus o texnHosmorun xDSL. Ananus texnonoruii xDSL. OcHOBHbBIE apamMeTphl JTMHUN 2

Texnonoruu XDSL-nocryma.

xDSL.
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3.6

Tema 6
TexHomornu TPy
Ka0eJIbHOIO TeJIeBUICHUS.

Konnermms passutust B Poccum cereit kabenmpHoro TB um cucteM HIMPOKOIIOIOCHOTO
6ecripoBonHoro nocrynma MMDS, LMDS u MWS (MVDS). Crpykrypa u xoHpurypamus
nepcnekTUBHBIX cerei. Cosnanue eauHol MHGOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOM CETH
Ha 0a3e KaOeIbHBIX CETEH.

3.7 | Tema7 Onrtuyeckoe BOIOKHO 70 Toukd X. CemeiictBo TexHosoruu FTTx. Cetu PON. CrangapTsl.
OnTuueckue texnonoruu | CpaBuutensHblid aHanu3 texnonoruii APON, EPON u GPON. U3mepenus B FTTx / xPON
rpymmsl OAN(FTTX, XPON). | cersix.

3.8 | Tema8 Jloruueckas cTpykTypa TpancrnoptHoi cetu. Cetu Ha ocHoBe TexHosnoruii PDH, SDH, ATM,
TexHonoruu coBpemenHoit | WDM. Texnonorusst MPLS.

TPaHCIOPTHOM CETH.

3.9 |Tema9 O6mue cBenenuss o [P-tenedponun. OyHKIMOHATIBHBIE BO3MOXHOCTU. [IpOTOKOIBI.

Texnonorust [P-renedonun. JlocronncTBa u HegocTaTku. Busl IP-tenedonnn.
3.10.1 | Tema 10 Mogenn uWHTEpaKTHBHOTO TeneBuaeHUs. OcHOBHbIE (QyHKUMOHANbHBIE Onoku [PTV-
TexHonoruss MHTEPAaKTUBHOIO | apXxuTekTypbl. Koguposanue.
tenesunenus (IPTV).
3.10.2 | IlpakTuueckoe 3ansaTue Ne 3 | Yeuyru Triple Play. Opranusanus s5kcTpeHHBIX 3BOHKOB. Buabl ¢ppoaa.
Uzyuenne  ycayr  Triple
Play(IPTV).
3.10.3 | IpakTnyeckoe 3ausaTue Ne 4 | Buas! nckaxenuii curnaia B ceta [IPTV. Metonbl KOHTpOJIs KauecTBa.
Bunel uckaxxenuid curHaina B
ceru IPTV. [lnarHoctuka
kauectBa [PTV.
3.11.1 | Tema 11 Meccenxepsl. VoIP cepBucsl. IloTokoBoe Bemanue. KinmeHTckrue mporpammel.
Yeayru  MIHMPOKOIIOJIOCHOTO
JIOCTyTA.
3.11.2 | IpakTuyeckoe 3ansitue Ne 5 | [Inarpopma IMS. Ilpunuumnel oOpasyromme ocHOBY cTpykTyphl IMS. Ba3zoBble 31eMeHTHI
Apxurekrypa IMS. ONOPHOM CeTH apXUTeKTypbl IMS.

3.12 | Tema 12 OO6ue TpeOoBaHUS K Ka4eCTBY JIOCTaBKU MH(OPMAIUU B CETAX C Pa3HbIMU TEXHOJOTHMSIMHU.
KauectBo oOcnyxuBanus | KauectBo 00cmyXuBaHUs B MYJIbTUCEPBUCHBIX CETAX. 3aIUTa OT MEPETPY30K.

(QoS).

3.13 | Tema 13 [Tonsitue 6mnnuara. CTpyKTypa U GyHKIUH OWsuinHra. OYHKIIMY OUJTHHTOBBIX CUCTEM.
BUIIIMHIOBBIE CUCTEMBI.

3.14 | 3auer
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4, Pa3znea 4. Texnosioruu nakeTHo koMmyranuu. OCHOBBI IOCTPOEHNSI ceTel MAaKeTHOM KoMMyTauuu. Mapmpyru3zanus 42
U KOMMYTalus
41 | Temal OcHoBHbBIE TepMUHBI U omnpenenenus. JlokanbHple U r00anbHble ceTU. MyJIbTHCEPBUCHBIC 4
OO6ume Bompockl TexHonoruil | cetu. UnpopmannonHas 6€30MacHOCTb
CeTel MaKeTHOW KOMMYTallK1
42 | Tema 2 OOmue cBeaeHUS O TMPOTOKOJNAX OOMeHa cooOmeHusMu 1o cetd. OpraHu3anuu 1o 4
[IpoTokossl oOMeHa | cTaHAapTH3auu TPOTOK0JI0B. CeMUYpOBHEBAsl MOJIENIb B3aUMOAEUCTBUSA OTKPBITHIX CHUCTEM.
COOOILIEHUSIMU [Ipornecc nepenayn cOOOIIECHHH MO CETH
43 |Tema3 OO6mue cBenenus o pu3nUecKOM ypoBHE. MenHbie kabenu. BolokoHHO-ONTHYECKHE Kabemu. 6
dusnueckuin ypoBeHb | becripoBonnas cpema. KoaupoBaHue mnepenaBaeMblX II0 CETH JaHHbBIX. Mopgymnsanus.
CETEBOU MOJEIN Tomnonorus ceren
44 | Tema4d OO6mue cBeaeHus O KaHaabHOM ypoBHe. Dopmarbl KaJpoB KaHaJIbHOrO YpOBHA: (opmar 6
KananbHblii ypoBeHb ceteBoil | kaapa Ethernet, popmar xanpa nmporokona "touka-touka" PPP, ¢popmar kanpa GecipoBogHOi
moxenu OSI JOKaJIbHOM ceTu. Appecauuss B JokainbHbIX ceTsx. [Iportokon ARP. Kommyraropst B
JOKaJIbHbIX ceTsaX. Pexumpl kommyrauuu. Ilapamerpsl koMmyrtatopoB. Kommyrtaropbl
BTOPOro U TpeTbero ypoHs. IIporokon STP
45 | Tema$s O6mme cBeaenuss o cereBoM ypoBHe. [Iporokon IPv4. Ilportokon I[Pv6. Ilpuniumns 4
CereBoil  ypOBE€Hb MOJENM | MAPIIPYTU3ALUU
OSl
46 | Tema6 OO0ume cBefeHUs: O TPAHCIOPTHOM YpOBHE. YCTaHOBIEHHE coeluHeHMs. [lepenada naHHBIX. 4
TpancnopTHBIN YpOBEHb | 3aBepIlICeHUE COSTMHEHUS
moxenei OSI, TCP/IP
47 | Tema7 Bepxnue ypoBHM ceTeBbIX Mojened. Mopaenum mnoctpoeHus cetd. [Ipumepsl MpPOTOKOIOB 4
IIpukiagHoOi YpOBEHB IIPUKJIAJHOTO YPOBHS: IIPOTOKOJIBI IIEPENAYU dJIEKTPOHHOU 1ouThl, TpoTokon HTTP, cucrema
noMeHHbIX uWMeH DNS, mpotokon auHamudeckoro koHurypupoBanus y3noB DHCP,
npotokonbl nepenaun  Qaiinos FTP u TFTP, mporokon oOmena OigokamMu CepBEpHBIX
COOOIIIEHUH, TPOTOKOJ YAaJIeHHOTO nocTymna Telnet
4.8 | TIpakTuueckoe 3ansitie Ne 1 | OcHoBHble Bo3MoxkHOCTH Cisco Packet Tracer. BpiOOp KOMMYHMKAIIMOHHBIX YCTPOMCTB M 4

OMyJsus CETH B MPOrpaMMe
Cisco Packet Tracer

HAcTpoiika ux anmapaTHoW KoHpuryparuu. CoelnHEeHHE KOMMYHUKAIIMOHHBIX YCTPOWCTB
JUHUSAMU CBS3M. BBIOOp M HAacTpoiika OKOHEUHBIX YCTpOHcTB. [IprucBOEHNE CEeTEBBIX alpecoB
pabounm craHiusaM. [IpoBepka T0CTYTHOCTH KOMIBIOTEPOB CETH

14




4.9 | IpakTnyeckoe 3ansaTue Ne 2 | ®opmuposanue tpaduka B Cisco Packet Tracer. Buzyanuzanus nepenaun nakeToB MO CETU B 4
O06benuHeHue Cisco Packet Tracer. MccnenoBanue kadecTBa Iepeiadyd B cCeTH C OOIIeH paszaenseMoii
KOMIIBIOTEPHBIX  CeTed ¢ | cpenou
IOMOUIbI0 MapUIPyTH3aTOPOB

4.10 | 3auer 2

S. Pa3nes 5. CTpykTypupoBaHHbIe Ka0eJbHble CHCTEMbI 40

51 | Temal OcnoBuble nonHsTHA. [IpenmymiecTBa cTpykTypupoBaHHbIX KabenbHbIX cucteM (CKC) nHapg
Baenenue. O0Imue noHATHS TpaauIIMOHHBIMA U KaOenbHbIMU cucTemMamu. CoctaB mojacucteM CKC. ®yHKIMOHAIBHBIE 6
Crpykrypa CKC. Tononorus | anemenTsl. Texundyeckue nomemenus. Tonosorust CKC. Kabenu CKC

5.2 | Tema 2 Hepapxust B kabenbHOU cucteme. BpiOop Tuma kabemnst A TOPU3OHTAIBHBIX IMOJCHUCTEM. 6
[Hoctpoenue JOKaJbHBIX | Be1OOp Thma kabens Juii BEPTHKAIBHBIX MOJCHCTEM. BpiOop THma xabenst A MOJCHCTEMBI
ceTeit 1o cTanaaptam | kammnyca. OOmiue nonoxxkeHus. Texuunueckue TpedboBanus. [loHATHE aKTUBHOTO U MACCUBHOTO
¢usudeckoro M KaHaibHOTO | 0OopynoBanus. KoHcTpykTHBHBIE ocoOeHHOCTH. KomMmyraTop, mapmipyrusarop. [IpuumHbi
ypOBHEH JIOTUYECKOW CTPYKTypU3aluu JIOKaidbHBIX cereil. [IpeumymnecrBa. CTpykTypu3amus c
KomMmyTtannonnoe MOMOIIbI0 MOCTOB M1 KOMMYTaTOPOB
o0opynoBaHue
Jlornueckast CTpyKTypu3anus
CeTH C TMOMOIIBID MOCTOB U
KOMMYTaTOpPOB

5.3 | Tema3 Crpyktypa kommyratopa. Ilepemaua kagpa yepe3 KOMMYTAIMOHHYIO — MaTrpully. 6
KommyTaropst nokanbHbIX | [lapannenbHas mnepenada KaJpoB KOMMYTAaTOPOM. TEXHOJOTHS BUPTYaJbHBIX JOKAJIbHBIX
CETEeH. Bupryanbnsie | cereii. Hasnauenue. HMuHTepcerb, cocrosimias W3 CETEH, MOCTPOCHHBIX HA OCHOBE
nokanbHble cetu. KabGenu Ha | moBTOopuTened. 3agauu, peliaeMble MPU HMCIONB30BAHUM TEXHOJIOTUH BHPTYAJIbHBIX CETEH.
OCHOBE «BUTOU napel». | BupTyanbHble ceTH, IOCTPOCHHbIE Ha OJHOM M HECKOJBKHX KoMMyTartopax. Oouue
OnTnueckue kadenn CKC MOJIO’KEHUS U Kilaccudukanus kaldenei Tuna «BuUTas napay». KOHCTpyKTHBHbBIE 0COOEHHOCTH

Kalenel THIa «BUTas mapay. YClIoOBHOE 0003HaueHHe U 00JIacTH MPUMEHEHUs Kalenel Tumna
«BUTas napay. O01acTu NpuMeHeHus, KiIaccuukaus u TpeOoBaHMs K ONTHUYECKUM Kabesim
CKC. IlpuHIUI KOHCTPYKTUBHOM OHOPOAHOCTH

54 | Tema 4 OcoOennoctu mnpoektupoBanust CKC u nokanbHbIx ceredl. IIpoexkTHas JgOKyMeHTaius. 6

[IpoektupoBanne CKC un
JIOKaJIbHBIX CEeTEH.
[IpoexTpoBaHue BOJIOKOHHO-
ONITUYECKUX TPaKTOB
paznnuHbix nojacuctem CKC

Texuuueckuit nmpoekt. Ero cocra. Pabouas nokymenranus. Ee conepxanue. Texnopabounii
npoekT. CocraB. IIpocroe nokymeHtrpoBanue. CXemMbl COEAMHEHUS I'PYIIIOBBIX YCTPOWCTB
OCHOBHBIX Pa3HOBHJIHOCTEH CETeBOro o00OpyHOBaHHS M HUX HNOTPEOHOCTH B pecypcax
kabenbHbIX TpakToB CKC. O60opynoBaHue TOKaIbHONW BHIYUCIUTENBHOM ceTu. OGopynoBaHue
YUPEKAEHIECKO-TIPOU3BOJICTBEHHOM aBTOMAaTHYECKOM TesIe()OHHOM CTaHIIUU
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5.5 | IIpakTuyeckoe 3ansaTHe Ne 1 | CymuocTs npunuunoB angMuuuctpupoanus CKC. 4

Anmunuctpuposanue CKC Criennanu3upoBaHHbIN XapakTep 0a3bl JaHHbBIX.
HepocTaToky HEMHTEPAKTUBHBIX MPOTPAMMHBIX CHCTEM.

5.6 | [Ipakruueckoe 3ansitue Ne 2 | XapakTepUCTUKH IIPU BbIOOpe Kales 11l TOPU30HTAIBHOM MTOACUCTEMBI. 4
Beibop tuma kabenst ans | OcHOBHBIE 00JaCTU MPUMEHEHUS ONTOBOJIOKOHHOTO Kabers.

TOPU30HTAJIBHBIX u | [lonsTue kabens BepTUKAIBHOM MOJACUCTEMBI.
BEPTHUKAJIBHBIX MOICUCTEM HepnocrtaTku B paboTe ¢ TOJICTHIM KOAKCHATbHBIM KaOelieM.

5.7 | Ipakruuyeckoe 3ansitue Ne 3 | Tpu cocraBuble yactu nosst RIF. 4
MocTtsl ¢ MapiipyTu3aiueit ot | Pe3ynbrartsl Hamu4Msl METIN OrpaHUYSHUN TOTIOJIOTHH CETH, IIOCTPOSHHON Ha MOCTaxX
MCTOYHUKA AnpecHble TabJIUIBI MOCTOB.

5.8 | lIpakTuueckoe 3ansitue Ne 4 | HenoctaTok KOMMyTaTopa Ha Ipoleccope o0IIero Ha3HaueHMs.. 2
Tunosbsle cxembl npuMeHeHus | [IoHsATHE TPAaHKOBBIX COEAMHEHUH KOMMYTaTOPOB.

KOMMYTaTOpPOB B JIOKAJIBHBIX | XapaKTEePUCTUKU KOMMYTATOPOB, BIMSIONINE HA UX TPOU3BOJUTEIbHOCTD.
CeTsIX. Oco6ennoctu | Ckopoctu puinbTpanuu. DTansl 00pabOTKH KaapoB.

TEXHUYECKOH peanuzanuu | Criocob nepenayn makeToB «Ha JETY» WU ¢ Oyepusaruei.
KOMMYTaTOpPOB

5.9 |3auer 2

6. Paspnen 6. Cucremsl gocryna (paano, MOOMJIbHOIO U 0€CIIPOBOJIHOIO) 40 2

6.1 | Temal Knaccugpukamus ACC u I1/] mo 3one obcmyxuBanus. Cetu WMAN. Cetu WLAN. Cetn 2
Knaccugukanus cucreM | WPAN. Cetn WBAN Knaccuduxanus ACC u 1] no Tornonoruu cetu cBs3u. CIyTHUKOBbIE
CBSI3M U MIEPEIAYH TAHHBIX. cucteMbl ACC u I1[]. Tpaukunrossie cuctembl ACC u I1J]. CoroBeie cuctemsr ACC u T1/1.

JenentpammzoBannbie ACC u [1]] .

6.2 | lIpakruuyeckoe 3ansitue Nel | ApXHUTEKTypa JOKaJIbHBIX ceTel, padoratommx mo cragaapry 802.11 2. becripoBonHbie cetn 2
becnipoBoanbIe ceTn crangapta 802.22 3. Onucanue texnonorun WiMAX.

6.3 | Tema 2 0G: mpenmecTBEHHUKH MOOWIIBHBIX ceTed cBsizu . 1G: 1-e mokojeHue MOOMIIBHBIX CETeH 4
[Toxonmenuss  GecpOBOIHBIX | CBA3M - aHasor. 2G: 2-e nokojeHue - nudpa. [Ipomexxyrounsie mokonenus - 2,25; 2,5; 2,75G.
aboHeHTcKux cucteMm cBsa3u U | [lokonenus 3G u 3G+ - wuHTerpupoBaHHble OecripoBojgHble ceTH. [lokoneHue
nepeJadyn JaHHBIX. CBEpXIIMPOKONOJI0cHOro nocryna - 3,9G; 4G. [lepciekTUBHBIE KOHBEPIEHTHBIE CETH CBSI3H -

5G
6.4 | lIpakruuyeckoe 3ansitue Ne2 | dyuknuu nporokona ympasineHuss SNMP. Hasnauenuwe mnporpamMm MeEHEIDKEp M areHT. 2

Cucremsl yIIpaBJICHUS
CEeTsAMHU, 00BEKTHI u
MEXaHU3MBbI YIIPABIICHHUSI.

CpaBHeHHE MOJeNel IEHTPAJIM30BaHHOTO W  PACHpPEICNICHHOTO aJIMUHUCTPHPOBAHUS.
Ocnosuble (yHKIMU ceTeBoro [10. dynkuuu peaupexropa. [IpuHIHI MOCTPOSHUS CETEBOU
OC Windows NT Server. [lonsitue ceteBas OC. Kommynukanmonnsie cpenctsa OC.
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6.5

IIpakTHyeckoe 3ansiTue Ne3

IIporokoner oomeHa B Internet. dynkiuu nporokonoB TCP u IP. Ilpuknagnoit mpoTokon —

[TpuHDIHAIIBL noctpoerus | HTTP. Ilpunmumner noctpoenust yciayr Internet. CrocoObl xpaHeHus naHHbIX B Internet.
Internet. [Tpunimne! opranuzanuu WEB-cTpanui.

6.6 | Tema3 TexHOonornn MHOYKECTBEHHOrO J0CTyna B ceThb. [IpocTpaHCTBEHHOE pa3feieHuE KaHaJIOB
TexHomoruu (SDMA). YacrotHoe pazaenenue kaHaioB (FDMA). BpemeHHoe pasneneHue KaHAJIOB
MHOkecTBeHHoro  aoctyna. | (TDMA). Konosoe pasaenenue kaHanoB (CDMA). CucreMbl KOHKYpPEHTHOTO JOCTyla K
Metobl KOMMYTAIIUH. cpene. Meron noctyna k juHuu cBsizu Pure ALOHA. Meton mocryna K JUHHUM CBSI3U S-

ALOHA. Meroasr usOexanusa xowmsuii CSMA-CD u CSMA-CA 42 3.3 Meronsl
KOMMYTallM{ B CUCTEMAX CBs3U KaHaoB.KoMMyTanus makeron

6.7 | lIpakruuyeckoe 3ansiTue Ne 4 | Kanansl mepenaud JaHHBIX, MX Pa3HOBUIHOCTH. [IpWHIMIBI MaplIpyTH3aldU IAKETOB.
Certu c kommytanuei | [IpeumymiectBa cetu ¢ uudpoBbiMu KaHanamu nepenaun aaHHbix ISDN. Ilpumenenue
KaHaJloB, MAKETOB, | TEXHOJOTHH peTpancisinuy kaapos Frame Relay. Texnonorus ATM.

COOOILIEHUN.

6.8 | lIpakruuyeckoe 3ansitue Ne 5 | CpaBHUTENbHBIE XapaKTEPUCTUKK 0a30BBIX TOMOJOTHH. PasHuma wMexay TomoJjoruen
JIBC Ha ocHOBe TexHousoruii: | “koibio” u Tononoruei Token Ring. Ilpeumymectsa texuonorun FDDI.
Ethernet, TokenRing. FDDI.

6.9 |Tema4 ®u3N4ecKuil CMBICI KOMIIOHEHTOB CuCTeMbl cBs3u. PopmarupoBanue. KoaupoBanue
Komnonentsl  coBpeMeHHbIX | uctounuka. IlludppoBanue. KananbHoe komupoBaHue. VYiinoTHeHue. CHHXpOHM3AIMSL.
CHCTEM CBSI3H. UmnynecHas monynsuus. [lonocosas moaymsnus. Pacmmpenue cniektpa. biok oOecneuenus

MHOECTBEHHOT0 fjoctyna. BU-TpakT u cpefia pacnpocTpaHeHusl.

6.10 | IpakTnyeckoe 3ausaTHe Ne 6 | [IpuHIMIIBEI MapmpyTH3ay makeToB. [P-mapmpyruzanus. Mepapxudeckas MapIipyTH3aIws.

MapmpyTtuzanus B CeTsX. ANTOPUTMBI TPOCTON MapUIpyTH3AIUU. ANTOPUTMBI (UKCUPOBAHHON MapUIpyTH3AIUH.
AJNTOPUTMBI aIAIITUBHON MapIIpyTHU3aIiH.

6.11 | Tema 5 Mogenp  pacmpocTpaHEHHs  PaJdOBOIH B CBOOOJHOM  TPOCTpaHCTBE.  Mojenb
OcCHOBBI  pacHpOCTpaHEHUs | paclpoCTpaHEHHs] B CBOOOJHOM IpocTpaHcTBe. Jlenubenbl U CONMyTCTBYIONIME BHIYUCICHUS.
PaaMOBOJIH. Monens cBoO6oHOTO pactpocTpaHeHuss U BU-curnanbl. 30HBI pacpoCTpaHeHHUsT PaIuOBOIH.

CrpykTypa OnuxHEN U JanbHel 30H pacrpocTpaHeHus. 30HbI OpeHens KaK JOMOTHUTEbHBIC
ycaoBus kK LOS.

6.12 | Tema 6 OCHOBHBIE ME€XaHM3Mbl pacrpocTpaHeHus paauoBosH B NLOS. OtpaxkeHue paauoBOJIH.

MexaHusMbl W MOJCIH
pacrpocTpaHeHUs PaJUOBOJIH.

Hudpakuus paguoBosH.  Oddekr paccenBanus. MexaHHW3M TOTJIOMIEHUS PaJIUOBOJIH.
Mogenu pactipoctpanenus: paauoBoiaH B NLOS. OcHOBHBIE TOJIOKEHUSI pacyeTa NalbHOCTH
cBsA3u. Monens JIn. Mogens Okamypsl-Xarta.
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6.13 | IIpakTuueckasi padora Ne7 | Ilonarue koneGanus u BoiHbL. [loHATHE MOIynSUUU, HECYILIEH U CIIEKTpP CUTHANIA. 4
Pacnpoctpanenue paanoBosH, | XapakKTEpUCTUKNA aHTEHH. Pa3HOBHUIHOCTH M31y4aeMbIX MOIHOCTEN MEPEAATUUKOM.

Monynauusg W KaHanbHOe | CrekTp curHana nugpoBoro reaeBuaeHus. YyBCTBUTEIBHOCTh IPUEMHUKA.
KOJIMPOBAHUE. Pacripoctpanenne pangnosonH. Orerka kadectsa nudposoro kanana csizu u COFDM.

6.14 | Tema 7 Mopenn 3amupanuii. MemyieHnHsle 3amupanus. JloroHopManbHas MOJENb 3aTyXaHMI. 2
Mopenu 3aMUPaHUI u | PameeBckas mogmens 3aryxanui. PaiicoBas Moxens 3aryxaHud. Mopenu 3aMHpaHus
conyrctByromue 3pdextel B | Hakaramu-m. Ilpoume sddextsr pacnpoctpanenus. Dddexr Hommiepa. MHoromydeBoe
paaMOBOJIHAX. pacrpocTpaHeHHe

6.15 | Tema 8 Cern cBsizu crangapra GSM. @a3bl pa3BuTus cemelictBa cranpaproB GSM. @aza 1 2
CoBpemennble  a0oHeHTCKuX | ctanaapta GSM. ®daza 2 cranmgapra GSM. ®daza 2+ crangapra GSM. ®a3er 3 u 3+ cranmapra
cucteM cBs3u u nepenaun | GSM. O6o6menHas Tronosnoruss GSM-cereii. CpaBHeHHE ceTel cBs3u cTranmapta WMAN
maHHbIX Ki1acca WMAN.

6.16 | Tema 9 ACC u I1J] xnacca WLAN. OcHoBHbIe 0cobeHHOCTH U TIokonieHus ceteit Wi -Fi. Cencopnblie 2
CoBpemennnie abonentckux | cetht WLAN - IEEE 802.15.4 (ZigBee). Ceru WPAN u WBAN. Cetu WPAN-802.15.1 -
CUCTeM CBsi3U M Tmepenauu | rpynna crangaptoB Bluetooth. Cetu WBAN - IEEE 802.15.6
naHHblx kimacca WLAN wu
WBAN.

6.17 | 3aueTHoe 3a7aHHe KonTponbnas pabota 2
Hmoczoewtii 3k3amen 4
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4. OPTAHUBALIMOHHO-NTEJATI'OI'MYECKHE YCJIOBUSA PEAJIM3ALIUN
ITPOI'PAMMBI

4.1. MarepHuanbHO-TEXHHYECKOE olecrieyenune peajuzanuu NPOrpamMMbl
npodeccuoHaILHON MOATOTOBKHU MpeanoJjaraeT HajJu4ue JadopaTopuii:

- UndopmManimoHHO-KOMMYHUKALIMOHHBIX CETEH CBS3H,

- MyJIbTUCEPBUCHBIX CETEH;

- HudpoBbIX cucTEM 31EKTPOCBS3H;

- MHOroOKaHaIbHbIX TEJICKOMMYHHUKALIMOHHBIX CUCTEM;

- HanpaBastromux cucTeM 3J1eKTpOCBS3H.

OcHamenue j1adopaTopuii, MACTEPCKUX U Pa00OYHUX MeCT B HUX:

- OKOHEUYHBIE YCTPOUCTBA;

- IACCUBHbIE KOMIIOHEHTBHI;

- U3MEpUTENbHbIE TPUOOPHI;

- KOMIUIEKT y4e0HO-METOANYECKON JOKYMEHTALUH;

- IEPCOHATIbHBIE KOMITBIOTEPHI IO KOJIMYECTBY pabodnx MecCT;

- MyJIbTUMEIUIHbIE TPE3EHTALIMOHHBIE MATEPUAIIbI.

TexHnuyeckue cpeacTBa 00y4eHuUs :

- IEPCOHATIbHBIE KOMITBIOTEPHI;

- IMIIEH3UOHHOE MTPOrPaMMHOE 0OecreueHue.

- MYJbTUMEIUUHBINA TPOEKTOP.

4.2. UndopmanuonHoe odecrnedeHne o0yueHust

Ilepeyenb HCHOJIB3yeMbIX Y4eOHbIX M3AaHMi, WHTepHeT-pecypcoB, I0NOJHUTEJIbHOMN
JINTEPaTyphbl

OcHoBHas JiMTeparypa:

1. Ieckun, A. E. Cucremsl BuaeoHaOmroneHus. OCHOBBI TOCTPOCHHUS, NMPOCKTHPOBAHUS U
sKcIUTyaTanuu: cupaBoynoe nocodue / A. E. Ileckun. - MockBa: ['opsiuas nunus-Tenekom, 2017. -
256 c. - ISBN 978-5-9912-0336-4. - Tekct: 3nekTpoHHBIH // JlaHb: 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/111086 (mata oopamenwus: 07.08.2020)

2.0mudep, B. I'. OcHOBHI ceteii nepenayn JaHHbIX: yaeOHoe mocodue / B. I'. Omudep, H. A.
Omnudep. - 2-e u3a. - Mocksa: UHTYUT, 2016. - 219 c. - Tekct: anekTpoHHbIH // JIaHb: 351€KTPOHHO-
oubnuoreunas cucrema. - URL: https://e.lanbook.com/book/100346 (nara obparenus: 06.08.2020)

3. IlocTpoeHne KOMMYTHUPYEMBIX KOMIBIOTEPHBIX ceTeil: yueOHoe nmocobue / E. B. CMmupHOBa,
W. B. backakos, A. B. Ilponerapckuii, P. A. ®enotos. - 2-e¢ u3n. - Mocksa: MUHTYUT, 2016. - 428
c.- Teker:  osmexktponHsli /  JlaHb:  31MeKTpoHHO-OmMOMMoTeunas  cucrema. -  URL:
https://e.lanbook.com/book/100370
(mata obpamenus: 06.08.2020)

4. Bacun, H. H. Iloctpoenue cereii Ha 6a3e KOMMYTAaTOpPOB M MapIIPyTH3aTOPOB: yueOHOE
nocobue / H. H. Bacun. - 2-e¢ u3n. - Mocksa: UHTYUT, 2016. - 330 c. - Tekct: 3neKTpoHHBIH //
Jlanb: anekTpoHHO-OMONMMOTeuHass cucrema. - URL: https://e.lanbook.com/book/100372 (mara
obpamenusi: 06.08.2020)

5. T'onuxoB, A. M. TpaHcnopTHbIE U MYJIbTHUCEPBUCHBIE CHUCTEMBI U CETH CBSA3M: yueOHOE
nocodue / A. M. I'onmukoB. - MockBa: TYCVYP, 2015. - 102 c. - Tekcr: snekTpoHHsbIi // JlaHb:
ANIEKTPOHHO-OMOIMoTeuHas cucrema. - URL: https://e.lanbook.com/book/110339 (mata obOparteHus:
06.08.2020).

6. beprmun, A. H. BeicokockopocTHEIE ceTH CBsi3u: yueOHoe mocodue / A. H. bepnun. - 2-e m3.
- MockBa: UHTYUT, 2016. - 451 c. - Tekct: snekTpoHHbId // JlaHb: 371€KTPOHHO-OMOIMOTEUHAs
cucrema. - URL: https://e.lanbook.com/book/100724 (nata oopamierus: 06.08.2020)

7. bepnun, A. H. OkoHeuHbIe yCTpoiicTBa M JTMHUM aOOHEHTCKOTO yyacTka MH(OpMAIMOHHON
cetn: yueOHoe mocodue / A. H. Bepmun. - 2-¢ uszn. - Mocka: UHTYUT, 2016. - 394 c. - Tekcr:
AJIEKTPOHHBIH // Jlansb: 3JIEKTPOHHO-OUOIMOTEeYHAS CUCTEMA. - URL:
https://e.lanbook.com/book/100276 (nata obparienus: 06.08.2020).

8. Ky3pmuu, P. U. BeraucnurenbHble CUCTEMBI, CETH U TEIEKOMMYHHUKAIMK: yueOHoe nocodue /
P. U. Ky3pmuu, A. H. ITynikos, JI. H. Kopnauesa. - Kpacnosipck: COVY, 2018. - 120 c. - ISBN 978-5-
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https://e.lanbook.com/book/100346
https://e.lanbook.com/book/100370
https://e.lanbook.com/book/100372
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7638-3943-2. - Tekcr: »nekTpoHHBIN / JlaHb: »neKkTpoHHO-OmOmmoreunas cucrema. - URL:
https://e.lanbook.com/book/117794 (nara obparienus: 06.08.2020)

9. Octpoyx A.B. Beimmonnenue paboT Mo MOHTaXY, HaJIaJKe, IKCILTyaTalliid U 00CITy)KHBAaHHUIO
JIOKAJIbHBIX KOMIBIOTEPHBIX ceTel. YueOHuk, -M.: M3narensckuit neHTp «Akanemus», 2018. - 160c.

JlonoHUTeILHAS JIUTEpaTypa:

1. BeicrpsixoB, E.H. CnenmansHas TexHuka: yuebnoe mocobdbue / beictpskoB E.H., CaBenbeBa
M.B., Cmymikun A.b. - Mocksa: HOctunus, 2021. - 252 ¢. - (CIIO). - ISBN 978-5-4365-5158-6. -
URL.: https://book.ru/book/936358 (nara ooparenus: 20.08.2020). - TekcT: 371€KTPOHHBIH

2. bepmun, A. H. TenekoMMyHUKAIITMOHHBIC CETH U YCTpPOMCTBa: ydyeOHoe mocobue / A. H.
bepnun. - 2-e m3n. - MockBa: UHTYUT, 2016. - 395 c. - ISBN 978-5-94774-896-3. - Tekcr:
AJICKTPOHHBIN // Jlanb: 3JICKTPOHHO-OMOIMOTEYHAS cucTema. - URL:
https://e.lanbook.com/book/100525 (nara obparenus: 06.08.2020).

3. KoctpoB b. B. TexHnomnoruu (pU3MYECKOTO YpOBHs TE€pelaudd JaHHBIX. Y4eOHHK, -M.:
W3narenbckuit nentp «Akagemusi», 2018. - 224c.

4.3. Opranmnsanusi 00pa3oBaTeJIbLHOIO Mpouecca

OOs3aTenbHBIM  yCIOBUEM JIONyCKa Ui TPOBENEHHS 3aHATHH 10 MpodecCHoHaTbHON
MEePenoArOTOBKH SIBJISIETCA BhICIIEE WM cpe/iHee TpodeccuoHansHoe 00pa3oBaHue.

4.4. Kanposoe obecnneueHue 06pa3oBaTeibHOr0 mpouecca

TpeOoBanusi K KBATH(UKALMH MeJATOTHYECKUX (MHKEHEPHO-TeIarorn4ecknx) Kajapos,
o0ecneynBalOIMX O0y4YeHHEe MO0 MEXKIMCHUIUVIMHAPHOMY KypcaM: HaJIW4YHE BBICIIETO
poeCCUOHAITBHOTO 00pPa30BaHUs.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA TPOI'PAMMBbI
MNPO®PECCHUOHAJBHOMN NEPENOAT OTOBKH

B pesynbrare OocCBOeHHMS MpOrpaMMmbl y OOYYalOIIMXCS JOJKHBI OBITH C(OPMHPOBAHBI

CJIeIYIONINE KOMITCTCHITHH.

[Tokazarenu onenku chopmupoBanHocTu [TK

PesyabTaTsl 00yyeHus
(ocBoeHHBbIE PO eccHoHATIbHbIE
o01Ime KOMINeTeHI M)

OcHOBHbIE MOKA3aTe/IN OIIEeHKH pe3yJibTaTa

IIK 1. BuImogHaATs MOHTaX |
HACTPOMKY  CETe  MPOBOJHOrO U
0ecrpoBOHOTO a0OHEHTCKOTO JIOCTYIIa
B COOTBETCTBUU C JICUCTBYIOIIUMH
OTPACJIEBBIMU CTaHIapTaMH.

- BBIOOp TEXHOJOTMU MOHTaXa M HACTPOHKY ceTei
MPOBOTHOTO ¥ OECIIPOBOAHOTO a0OHEHTCKOTO JOCTYIIA;

- KQuecTBO MOHTa)ka M HACTPOMKY CeTedl MpPOBOIHOTO H
0ecrpoBOIHOTO a0OHEHTCKOTO JIOCTYTIA,;

- TPaBWIBHOCTh BBHIOOpA MOHT@X M HACTPOMKY ceTei
MPOBOJAHOTO W OECIpPOBOAHOTO AOOHEHTCKOTO JOCTyIa B
COOTBETCTBUH c JEeHUCTBYIOIIUMHU OTpAacC/ICBBIMU
CTaHIapTaMH.

INIK 2. BremmoadsaTts  MOHTak,
JIEMOHTAaX u TEXHUYECKOE
oOcimyxuBaHue Kabenel CBI3M U
OKOHEYHBIX CTPYKTYPUPOBAHHBIX

KaOeNbHBIX YCTPOWCTB B COOTBETCTBUH

- BbIOOp TEXHOJOIMH MOHTaXa Kabess, HeoOXOAUMBIX
WHCTPYMEHTOB M MATEpUAJIOB MOHTAXKA;
- KQUYeCTBO MOHTa)ka KaOessl CBSI3U U OKOHEYHBIX KaOEJIbHBIX

YCTPOMCTB;
- Ka4eCTBO MOHTaka KOHHEKTOPOB Pa3jIMYHOIO THIIA, IIaT4-
IIaHEJEH, pa3beMOB, pO3ETOK B CTPYKTYPUPOBAHHBIX

C JeUCTBYIOIIUMU OTpacieBbIMH | KaOeJIbHBIX CUCTEMAX;

CTaH/IapTaMH. - TpPaBHJIBHOCTH BHIOOpAa HM3MEPUTEIHHOTO OOOPYAOBAHUS
JUIS AMarHOCTUKH HAIPABJISIFOIIUX CUCTEM.
-  TpPUMEHEHHE  pa3IMYHbIX  aJrOPUTMOB  IIOMCKa
HEHCIIPAaBHOCTEH M BOCCTaHOBJIEHUS pPabOTOCIIOCOOHOCTH
000pyI0BaHNS;
- ¢usznyeckoil  MHCTAUIALMU  00OpylOBaHMA U
IPOrpaMMHOT0  obecrieyeHus HMHPOKOMMYHHMKAI[MOHHBIX

IIK 3. AMUHUCTPUPOBATH cerer,

MH()OKOMMYHUKAIIUOHHBIE ~ CETH  C
HCIIOJIb30BAHUEM CETEBBIX IIPOTOKOIIOB.

- KOH(UTYpUPOBAaHUS MYJIbTUILIEKCOPOB B COOTBETCTBUU C
YCIOBUSAMU DKCIUTYaTallUu;

- MOHMTOPHUHT 000pYZOBaHMUS HH(DOKOMMYHUKAIIMOHHBIX
ceTelt;

- aHaJIM3a pe3yJIbTaTOB MOHUTOPHHTIA;

- TOYHOCTbh W TPAMOTHOCTh OGOPMIICHHS TEXHHYECKOM
JIOKYMEHTAIlUH;

- pacuera ONepaTUBHBIX U JOJTOBPEMEHHBIX HOPM.

IIK 4. OcymecTBiasiTh TEKyIlIee
o0CITy>)KUBaHHE 000pyI0BaHUS
MYJIBTHCEPBUCHBIX CETEH JIOCTYIIA.

- MPaBUWJIBHOCTh OCYIIECTBICHHUS TEKYLIETO OOCITYyKMBaHUS
000pyI0BaHUSI MYJIBTUCEPBUCHBIX CETEH JOCTyNa,

- KayecTBEHHOE O00OpYIOBaHUS MYJIbTHCEPBUCHBIX ceTei
JIOCTYTIA;

- TOYHOCTh M TPAMOTHOCTb OCYILECTBICHHS TEKYIIETro
oOcCITy’)kuBaHUsl 00OPYJOBaHUS MYJIBTHCEPBUCHBIX CeTel

JIOCTYTIA;

IIK 5. BrummonHsate  MOHTaX,
JIEMOHTAK, NEPBUYHYIO HHCTAIUIALMIO,
MOHHMTOPUHT, JIMarHOCTUKY
MH(POKOMMYHUKAITMOHHBIX CUCTEM
rnepenayu B COOTBETCTBHU C

- TIEpBUYHAS WHCTAJUISIUS TMPOTPAMMHOTO OOECIICUCHHS
WH()OKOMMYHUKAIIMOHHBIX CHCTEM;

- KONTMPOBAHUE CUCTEMHBIX JJaHHBIX HA Y BB;

- Iepe3aIyCK CUCTEMbI YIIPABIICHUS;
- OCYLIECTBJIICHUE MOHUTOPHUHIA

paboTocrnocoOHOCTH
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JNENCTBYIOLIUMU OTpaclieBEIMU | 000pysOBaHUs ~ MHPOKOMMYHHKAIIMOHHBIX  CHCTEM  C
CTaHJIapTaMH. noMoupio 9BM u cootsercTBytomero [10;
- aHaJIU3 pe3yJIbTaTOB MOHUTOPHUHTA;
- paboTa ¢ MPOEKTHON M TEXHUUYECKON JTOKYMEHTAIUEH.
- YCTpaHeHHME aBapuili U TOBPEXKAECHUH 000pYyHZOBaHUS
IIK 6. VYcrpanarp aBapuu | | ”HOOKOMMYHHUKAITMOHHBIX CHUCTEM,
MTOBPEXKICHUS 00opy/IoBaHus | - MpaBUIbHAS IKCIUTYaTAIUs U3MEPUTEIBHBIX TPHOOPOB;
MH()OKOMMYHHUKAIIMOHHBIX CHCTEM. - yMEHUE BOCCTaHAaBJIMBATh paboToCcrnocoOHOCTh
000pyTI0BaHUA.
- yMEHUE pa3pabatbiBaTh MIPOEKTHI

IIK 7. Pa3pabarbiBaTh MPOEKTHI
MHQOKOMMYHUKAIIMOHHBIX ~ CEeTeH U
CHCTEM CBS3M IS TPEIUpUiTHH U
KOMITaHUH MaJIOTro U CpeiHero Ou3Heca.

MH(POKOMMYHUKAIIMOHHBIX CETEHl M CHCTEM CBSI3U IS
HOPENPUATHA U KOMIIAHUH MaJIOro U CpeHero OusHeca;

- aHaJIn3 pE3yJIbTaTOB pa3paboTku IIPOEKTOB
MHPOKOMMYHUKAIIMOHHBIX CETell M CHUCTEM CBSI3U IS
IPEANPUATHI U KOMIIAHUA.

OK 01. BpiOupate cnocoOsl
pemieHust 3ama4  MpodecCHOHAIbHON
NESTEIbHOCTH,  MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

- 00OCHOBAaHHOCTb  ITOCTaHOBKH
IIPUMEHEHHUS METO/I0B u
npodeCCHOHATIBLHBIX 3a/1a4;

- aJeKBaTHas OLEHKAa W caMmooleHKa 3()(EeKTUBHOCTH U
Ka4yecTBa BBITOJHEHMsI TPO(ECCHOHATIBHBIX 3a]1ay.

LENIH,
CI10co00B

BBIOOpa W
pereHus

OK 02. OcymectBisiTh IOUCK,
aHaIu3 u WHTEPIIPETAIIIO
nHpopManuu, He00X0aAUMOMI TUTS
BBITIOJIHEHUS 3371a4 MpodheCcCuOHATBHOMN
IEeITEILHOCTH

- HCNOJNB30BaHME PA3IMYHBIX HMCTOYHHMKOB, BKIIIOYAs
AIIEKTPOHHBIE PECYPCHI, Mearapecypchl, UHTepHEeT-pecypcehl,
NEepUOANYECKUE M3JaHUS M0 CHEUUATBLHOCTU JUIS PEIICHHS
pohecCuOoHANBHBIX 3a/1au.

OK 03. [1nanupoBatb u
peann30BbIBATH COOCTBEHHOE
npodecCHOHaIbHOE U JIMYHOCTHOE
pa3BHTHE.

- ACMOHCTpalrs OTBCTCTBCHHOCTH 3a MMPUHATHIC pCIICHUA
- 000CHOBAaHHOCTh CaMOaHaJM3a M KOPPEKIHs Pe3yIbTaToB
COOCTBEHHOM pabOTHI.

OK 04. Paborath B KOIEKTHUBE U
KOMaHJIeE, 3¢ PexTUBHO
B3aMMOJICCTBOBaTh C  KOJUIETaMH,
PYKOBOJICTBOM, KJINEHTAMH.

- B3aUMOJICHCTBUE C OOYyYarOIIMMHUCA, IPENOAABATEIAMU U
MacTepaMy B X0je 00yueHHsl, C pyKOBOAUTEIAMHU y4eOHOM 1
IIPOU3BOJCTBEHHOMN MPAKTHK;

- 00OCHOBAaHHOCTh aHaJln3a pabOThl WICHOB KOMaHJbI
(MOTYMHEHHBIX).

OK 05. OcymecTBiasiTh YCTHYIO U

HI/ICBMeHHyIO KOMMYHI/IKaIII/IIO Ha
rOCYy/IapCTBEHHOM  SI3BIKE C y4YETOM
oco0eHHOCTEN COLIMAJILHOTO u

KYJIbTYPHOI'O KOHTCKCTA.

- FPaMOTHOCTb YCTHOM U MMICBMEHHOW peun,
- AICHOCTb (POPMYJIMPOBAHUS U U3JTOKEHHS MBICIIEH.

OK 06. IlposBiasTh TrpakJaHCKO-
NaTPUOTHYECKYIO HO3UIHIO,
JI€MOHCTPHPOBATH OCO3HaHHOE
MOBEJICHHNE Ha OCHOBE TPAJUIIMOHHBIX
00IIeUeIIOBEYECKUX [IEHHOCTEH.

- co0JII0/IeHNEe HOPM NOBE/IEHHUSI BO BpeMsl yUEOHBIX 3aHATUI
U TIPOXOXKIECHUS Y4eOHO! M MPOU3BOICTBEHHOM MPAaKTHK.

OK 07. CopeiicTBOBaTh
COXPAHEHUIO  OKpY)Kaloleh  Cpenpbl,
pecypcocOepeKeHHIO, b pexTUBHO
JIeliCTBOBATh B Ype3BbIUAHBIX
CUTYaIHsX.

- o¢pdexTuBHOCT, BBINONHEHUS TpaBuwil Tb BO Bpems

yU4eOHBIX 3aHATUH, TPU MPOXOKIACHUM YUeOHOU U
MPOU3BOJACTBEHHOM MPAKTHUK;
- 3HaHWE W WUCIOIB30BaHHE pPecypcocOeperarmmmux

TEXHOJIOTHI B 00JIaCTH TEIEKOMMYHUKAIIUH.

OK 08. lcnons3oBaTh cpencrsa
(bU3NIECKOi KyIbTYpHI TSI COXPaHEHUS
U YKpEIUIEHUS 3JI0pOBbs B TMpoliecce
npopeCCHOHAIBHONW  JIEATETbHOCTH |
noJiIep)KaHusl HE0O0XOAUMOro YPOBHS

- a¢¢exTuBHOCTh BbINOAHEHUs npaBuwil Th Bo Bpems
y4eOHBIX 3aHATUH, TpPU MPOXOXKICHUH Yy4eOHOW U
IIPOU3BOJICTBEHHON IIPAKTHK;
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(U3MYECKOil MOATOTOBICHHOCTH.

OK 09. Hcnonp3oBath
UHQOPMAIIMOHHBIE  TEXHOJNOTHMH B
npoeCCUOHATTLHON 1EATEIbHOCTH.

- 30}eKTUBHOCTh  UCHOJIB30BaHUA  WH()OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B MpodhecCHOHATBLHON
JEeSITEIbHOCTH  COIVIACHO  (DOPMUPYEMBIM  YMEHUAM H
110JIy4a€MOMY IIPAKTHUYECKOMY OIBITY.

OK 10. [Tons3oBaThCs
npodecCHOHATLHOW JOKYMEHTAIeH Ha
TOCYJapCTBEHHOM W  WHOCTPaHHOM
SI3BIKE.

- 9} $EeKTUBHOCTh HCIIOJIB30BaHUS B MPOQECCHOHATBHON
JESITEIIBHOCTH HEOOXOAMMON TEXHHYECKON JOKYyMEHTAIUH,
B TOM YHCJIE Ha aHTJIUHCKOM SI3BIKE.

OK.11. I[InanupoBatb
MPEPUHIMATEIBCKYIO IeITeIbHOCTh
B npodeccuoHaIbHOU chepe.

- 3 (heKTHBHO ITAHMPOBATH MPEANPUHUMATEIBCKYIO
JeSITeTLHOCTD B MPO(ECCHOHATBHON cepe ¢ yueToM
JICHCTBYIOIIET0 3aKOHO/IATEIIbCTRA.
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