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1. IlepeyeHb KOMNETEHIIUI U HHAUKATOPOB UX JTOCTHKEHUS

Hpouecc N3YYCHUAAUCHUITJIMHBI HAITPABJICH Ha

DOPMUPOBAHUC CIICAYIOIINX KOMIICTCHITUH

Ko n naumenoBaunue

KOI[ 1 HAMMCHOBAHUC

[IpenmecTByrOIMME FTAITBI

WHMKATOPa JTOCTHKECHUS Oran (c ykazanueMm
KOMITIETEHIINH .
KOMIIETEHII JUCITUATIIINH/TIPAKTHK )
[1K-1.13Haer
TEOPETUYECKHE OCHOBBI
[TK-1Cnocoben K p
HTPOBEICHHIIO AJIEKTPOCBS3H U 1 aran
p WH()OKOMMYHHKAITHOHHBIX b1.B.01 OcCHOBBI
poUITAKTHIECKUX 2

paboTr Ha 00OpyAOBaHUH
CBSI3H

TEXHOJIOTHI, OCHOBBI
MOCTPOECHUS
B3aHMMOCBSI3aHHBIX
TEJIEKOMMYHHUKAIIMOHHBIX
ceten

TEOPUH LIeTEN

d)opMa HpOMe)KYTOLIHOI‘/'I aTTeCTaluu 110 JUCHHUIIINHE — 59K3aMCH

2. HOK833TCJ'[I/I, KPUTEPUH U HIKAJbI OLICHUBAHUA KOMIIeTeHII it

2.1

ITokazaTenem OLCHUBaHUA KOMHGTGHHI/Iﬁ Ha

AUCHUIIIMHEI ABJISICTCA YPOBCHD UX OCBOCHHUA.

sTane ux (OpMHUPOBAHMS IIPU U3YUEHUU

HNuaukaTop ocBoeHust
KOMIIETeHIIMH

IToxa3aTeab oeHUBAHUA

Kpurepuii oueHuBanus

IIK-1.13Haet
TEOPETHYECKUE OCHOBBI
AJICKTPOCBS3H H
MH(POKOMMYHHKAITMOHHBIX
TEXHOJIOTHIH, OCHOBEI
MTOCTPOEHUS
B3aMMOCBS3aHHBIX
TENIEKOMMYHHUKAITHOHHBIX
ceTen

3HaeT NPUHITUIIBI
HOCTpOGHI/IH HaHpaBHﬂIOHII/IX
U PaJIMOCHCTEM TIepeaadn ¢
YaCTOTHBIM U BpeMeHHI)IM
pa3zieJIeHueM KaHaJloB,
TEOPETHUYECKUE OCHOBBI
AIIEKTPOCBSI3U U HHPOKOM-
MYHI/IKaIlI/IOHHI)IX
TEXHOJIOTHI, OCHOBEI
MTOCTPOCHUS
MH()OKOMMYHHUKAIIMOHHBIX
CETeH.

Brinonusier nabopaTtopHbsie paboThI,
CIA€T OTUYETHI IO MPAKTUYECKUM
3aHATHUSM, Ha YK3aMEHE HE HCIBITHIBAET
3aTpyIHEHUH MPU OTBETE HA BOIIPOCHI

IIkana oueHNBaHHUA.

IK3aMeH

5-0aJiIbHAA IIKAJIA

Kpurepuu oueHku

KOTIINYHO»

OTBETBI. Crynent
JUCLHUIIIINHAPHBIX

3HaHHE Yy4eOHOro
[apaMeTpsl  CUT'HAJIOB,

Ha s3x3aMeHanimoHHbIe BOIPOCH! JaHbI MTOJHBIE apIYMEHTUPOBAHHBIE

JIEMOHCTPHUPYET
KOMIIETCHITUM
00HapyXMBaeT BCECTOPOHHEE,
Marepuaia
aHAJIOTOBBIC

c(hOpMHUPOBAHHOCTH
Ha  UTOTOBOM  YpOBHE,
CHUCTEMAaTUYeCKOe U TIIyOoKoe
o pasgenaM  JUCLMILIUHBL:
U 1UpOBBIE CHUTHAIBI,

OCHOBHBIE XapaKTePUCTHKH KaHana ToHanmbHOW dYacToThl (TU) m
OCHOBHOTO IIM(POBOr0 KaHaa, MPUHIIUITEI MHOTOKAHAIBHOW CBSI3H,
BUJIbI MOJYJISLIMN: aHATIOTOBAs U [MU(PPOBast MOIYIISIHUS, IPUHITUIIBI
MMOCTPOEHHUS PA3TUYHBIX BUIOB JUHUW M cucTeM CBs3u. CTyaeHT
YCBOWJI OCHOBHYIO JIUTEPAaTypy M 3HAKOM C JOMOJHHUTEIbHOU




JUTEPaTypoil,  PEKOMEHIOBAaHHOW  MpOrpaMMoi,  CBOOOJTHO
onepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMHU, IPUMEHSET UX
IIPU BBIIIOJHEHUHU 3a/1aHHMN.
Ha »k3ameHanlnoHHBIE BOIPOCH! JaHbl IOJHBIE apIryMEHTUPOBAaHHBIC
OTBETHl, HO C  3amMedaHusMu  npenonasarens.  CTyneHT

JEMOHCTPHUPYET c(hOpMUPOBAHHOCTh JTUCIUTUIMHAPHBIX
KOMIIETEHIIMM HA CpEeJHEM YypOBHE: IapaMeTpbl CHUTHAJOB,
«XOPpOILIO» aQHAJIOTOBbIE M LHM(POBBIE CUTHANIBI, OCHOBHBIE XapaKTEPUCTHUKU

KaHaja TOHaNbHOW 4acToThl (TY) U OCHOBHOTO HMU(POBOTO KaHaja,
MPUHIUIIBI MHOTOKQHAJIBHOM CBSA3M, BUJIbI MOJYJISLIMM: aHAJIOTOBas U
nugpoBasi MOAYJSIHUSA, HMPUHIUIBI TOCTPOCHUS PA3IHMYHBIX BHJIOB
JVMHUHA U CUCTEM CBsA3M. JlomyleHbl OMOKY IIPU PELICHUH 33134

Ha »x3ameHanMoOHHBIE BONPOCHl JaHBl OTBETHl €O  cHaboii
apryMeHTanueil, npenojaBaTeiab 3aJall MHOXKECTBO HaBOJSAIIUX
BOIIPOCOB. CryneHt JEMOHCTPUPYET c(OpPMHPOBAHHOCTH
JUCLMIUIMHAPHBIX KOMIIETEHIIMA Ha 0a30BOM YpOBHE: B XOA€
BBIIIOJTHEHUS] TPAKTUUECKUX 3aJaHUM, pelIeHus 3a1a4 JOIyCKalTCs
3HAYUTENbHbIE OHIMOKM, MPOSBISAETCS OTCYTCTBHUE OTHEIbHBIX
3HAaHUW, 110 HEKOTOPbIM JUCHUIUIMHAPHBIM pasjenaM, CTYIEHT
UCIBITBIBACT 3HAUYMUTENbHBIE 3aTPyJHEHUS TIIPU  OINEPUPOBAHUU
3HAHUSAMM M 110 TE€MaTHKE: IapaMeTpbl CHUTHAJIOB, aHAJIOIOBbIE U
1U(POBBIE CUTHANIBI, OCHOBHBIE XapaKTEPUCTUKU KaHalla TOHAJIbHOM
gactorel (TY) w ocHOBHOro mnM(ppoBOro KaHajla, MPUHIUITEI
MHOT'OKAaHaJIbHOM CBSA3M, BUJIl MOJYJISLMU: aHAJIOroBas U LU(poBast
MOJYJISIIMSL, MPUHLMIIBI MTOCTPOEHMS] Pa3IMYHbIX BUAOB JUHUN U
CHCTEM CBSI3H.

CTyneHT JeMOHCTPHpPYET CQOPMHUPOBAHHOCTh JUCIHUILTHHAPHBIX
KOMIIETEHIIMII Ha yYpPOBHE HHW)XXE IOPOrOBOrO, IPOSBIIAETCS
HEJO0CTaTOYHOCTh 3HaHMM. JlUCUMIIMHApHBIE KOMIETEHIMH HE
chopmupoBanbl. [lposiBisercss MmoiHOE WM NPAKTHYECKH IIOJIHOE
OTCYTCTBHE 3HaHHUI MO TeMaM JIWUCUUIUIMHBI, OTCYTCTBYIOT HaBBIKU
pelIeHns 3a1a4.

«YOOBJICTBOPHUTCIIBHO»

«HCYOOBJICTBOPUTCIIBHO»

3. MeToauueckue MaTepUaJibl, ONpeaCJadIOIUEe NPOUECAYPbl OUCHUBAHUSA 110 JUCHUIIJIMHE

3.1. B xoae peaJu3anuu AUCHHUINVIMHBI HCIOJB3YIOTCH cleayromme (OpMBbI M METOABI
TeKyl1ero KOHTPOoJIs

Tema u/mnaum pasne ®opMBI/METOABI TEKYIIETO
KOHTPO.JIs1 yCIIEBAEMOCTH
IIK-1.13HaeT TeopeTHYECKHE OCHOBBI JJIEKTPOCBSI3U U [TpakTHueckue 3aHATHSA

I/IHCI)OKOMMYHI/IKBHI/IOHHI)IX TGXHOHOFHﬁ, OCHOBEI ITOCTPOCHUA
B3aMMOCBA3AaHHBIX TCIICKOMMYHUKAITMOHHBIX cereit

[TapameTpsl cUrHaJI0B. AHAJIOTOBBIE M IU()POBBIE CUTHAJIBI [TpakTHueckue 3aHATHSA
Kanansl nepenaun ITpakTudeckue 3aHATH
MonyJiuus CUrHAJIOB. IIpakTHuecKue 3aHATHSA
ApPXHUTEKTypa CETEH CBSI3U U METOABI KOMMYTAllUU B CETAX [IpakTHyecKue 3aHATHS
JIIEKTPOCBS3H.

[TpyHIMIIBI TOCTPOEHUS PA3JINYHBIX BUAOB JTMHUNA U CUCTEM JlaGopaTopHble paboThI

CBA3U.




‘ OcoOenHocTr HHHOKOMMYHHUKAIIMOHHBIX CHCTEM U CETEH. ‘ JlabopaTopHbIe paboTHI

3.2. TunoBbie MaTE€pHAJIbI TEKYIIEI0 KOHTPOJA YCIIEBAEMOCTH oﬁyqaloumxca

IIK-1 CnocobeH K npoBeeHUI0 NPOPUIAKTHIECKUX PadOT HA 000PY10BAHUHU CBSI3U

IIpumep 3axanus mo J1adbopaTopHoii padore:
5.1 Cxkondurypupyiite B cpene MOJICTUPOBAHUS CETh.
2.1 JloGaBbTE B CO3IaHHYIO CETh HOYTOYK U cepBep. CkoHpHUTypHupyHTe UX TaK, YTOOBI OHU
MOJIKITIOYAJIMCh K OecripoBoAHOM ceTr. CepBep JOIDKEH UMETh TaK)Ke MOJIKII0YEHHE K TPOBOIHOM
ceTH (B TOM ke KOMMYTATOpE, YTO U TOYKU OECIPOBOTHOTO JIOCTYIIA).
2.2 Vcnonb3yst KOMaHAHYIO CTPOKY 3a/IaliT€ CETEBBIM y3J1aMm:

a. YHHKaJIbHBIC CETECBBIC MMCHA,
b. IlpuBeTcTBeHHBIC TMpUIJIALIEHUS, B KOTOPBIX OyAeT YyKa3bIBaThCsA KpaTKas
nH(pOpMaLHs O CETEBOM YCTPOUCTBE;
c. Ilaponu ans mpsiMOTro MOAKIIIOUEHUS K yCTPOWCTBAM U PEKUM UX MTPOBEPKU;
d. Jns yCTpOHCTB, COCTUHSIONINX TJIABHBIA W JIOTIOJIHUTEIHHBIA OQUCHI 3aJalTe
OTMCaHUs ISl COOTBETCTBYIOUINX CETEBBIX MHTEP(EHCOB.
2.3 CoxpaHuTe HACTPOMKHU CETEBBIX YCTPOMCTB B UX SHEPrOHE3aBUCUMOMN MaMsATh. [l
MapIIpyTU3aTOPOB, COCTUHSIOIINX OCHOBHOM U IOTIOJHUTENBHBIN OPUCH COXpaHUTE KOHPUTYPALIUIO
B OT/CJIbHBIC (DaNJIBI.
2.4 CosznmaiiTe cIeHapUil TPOBEPKH PAOOTOCIIOCOOHOCTH CETH, B KOTOPOM HEOOXOJUMO
IIPOBEPUTH Mepeaady CAeAYIOIUX JaHHbIX:
a. ping ot kommnbeioTepa PC1 B rmaBHOM oduce 10 kommeiorepa PC2 B JONOTHUTENEHOM
oduce;
b. ping ot kommnberoTepa PCO B rmaBHOM oduce 0 cepepa Server() B TIaBHOM KOPITyCe;
c. ping ot kommnbiorepa PC2 B rmaBHOM oduce 0 cepBepa Server2 B JOMOJIHUTEIBHOM
oduce.

IIpumep 3axannus Mo NpakTH4YecKoi padore:
Otromenue ammutysl curiana U . k cpeHeKBagpaTHUeCcKol ONIOKe KBAHTOBAHUS G 4, PABHO A

A

Ab (OTHOLIEHHE CUTHAII-IITYM). YUUTEIBAs, UTO O,y = T ,TIe A — miar KBaHTOBaHMS, ONPEIEIHUTD

Ha CKOJIBKO Ib yBEIMYMTCS OTHOLIEHUE CUTHAI-UIYM IIpY YBEIMYECHUH BEJIMUMHBI paspsaHocta AL
Ha m pa3psanos?

3.3. TunoBbie MaTepuabl AJ1sl IPOBeEHUS MPOMEKYTOUHOI aTTecTAMU 00yYaloIMXCsl
TurnoBkle BONPOCHI U 3a/1aHUS K DK3aMEHY:

1. OcHoBHBIE TOHATHS: HHQOpPMAIMs, COOOIIEHHE, CUTHAJN, KaHal Mepenayd (CBSI3U), TPaKT
nepeiayu, CUCTEMA JIEKTPOCBA3H, CETh AIIEKTPOCBSI3U, CEAHC CBSA3H, TPOTOKOJI, KOMMYTaIH.

2. CTpyKTypHass CXeMa aHajJorOBOM CHCTEMBI DJEKTPOCBA3U. TpeOOBaHHWS K CETsAM
351eKTpOocBs3U: [IpoM3BOIUTENFHOCTD, HAIEKHOCTh, MHPOPMALIMOHHAS 0€30IaCHOCTD, )KUBYYECTb.

3. CtpykTypHas cxema udpoBoi ceTn dMeKTpocBs3u. Haznauenue O6J10KOB.

4. KBaHTOBaHME CUTHAJA, IIyM KBAaHTOBAHHUS, AUCIIEPCHS IlIyMa KBAHTOBAHHUS.

5. OcHoOBHbIE MapaMeTpbl CUTHAJIOB. 3HAYEHUS 3TUX ITAPAMETPOB JJIsl TUIIOBBIX CUTHAJIOB.



6. Mepa omnpeneneHus KoiaudecTBa HHGOpPMAIUU B COOOIICHNH dHTporus. CBOHCTBA YSHTPOIHUH.
N30BITOYHOCTE ¥ POU3BOIUTETHHOCTh HICTOYHHKA.

7. IlonsiTve criekTpa curHana. 3Ha4yeHUs! IUPUHBI CIIEKTPA TUIIOBBIX CUTHATIOB JIEKTPOCBS3H.

8. Jluckperusauus curHaia, TeOpeMa OTCUETOB.

9. Knaccudukanus JIUHUN AJIEKTPOCBSI3U, 00JACTh UX NPUMEHEHUs, 3HAYEHUS MpeleiabHbIX
CKOpOCTEH nepeaun JaHHBIX B PA3JIMYHBIX JTUHUSAX CBS3H.

10. MomHoOCTh cUTHaJIAa. YPOBEHb MOIINHOCTH curHaia. IlepeBog u3 aOCOMIOTHBIX B
OTHOCHUTEJIbHBIE YPOBHHU.

11. Meroapl OIEHKH JOCTOBEpPHOCTH nepenadn coobmeHus. Koaddumuent ommbok. [Tonstue
SNR. Tunossie 3nauenus SNR u BER 1t kaHanoB cBsizu.

12. OcHOBHBIE XapaKTEPUCTUKU KaHajga ToHanbHOW yacToThl (TY) M ocHOBHOro 1nudpoBoro
kanaina (OLK).

13. OcHOBHBIE XapaKTEPUCTUKH MHOTOKAaHAIbHBIX CUCTEM CBSI3U.

14. Metoasl pa3neneHus KaHaJOB B TPYNIOBOM TPAKTE: MPUHIMUI YAaCTOTHOTO pa3/eieHUS
KaHaJIoB, 00JIaCTh MPUMEHEHUSI.

15. Metoasl pa3zeneHusl KaHAJIOB B IPYNIIOBOM TpPAaKTe: MPHUHILMIIBI BPEMEHHOTO U KOJ0BOTO
paszJenenrs KaHajaoB, 00JacTh MPUMEHEHUS.

16. Ilonsarue momymnsuuu. Buasl MOAyISIIMK, CIEKTPBI MOTYJIMPOBAHHBIX CUTHAJIOB. CpaBHEHUE
AM, UM u O®M. O6nacth UX NpUMEHEHHUS.

17. Tlonatus TpaHCHOPTHBIX ceTed M cered jnocryna. Ceru oOLIEro W OrpaHUUYEHHOTO
10JIb30BAHUSA

18. CunxpoHHM3anus B HU(PPOBBIX CETAX: TAKTOBas, HuKiIoBas. CkpemOIep.

19. MexnayHnapoausie opranuzanuu mno crangaptuzauuu (MCO, ETSI, ANSI, CEPT, ISO,
IEEE, FCC u np.). Ha3znaueHnue naHHbIX OpraHU3aIUi.

20. KommyTanuu KaHalioB, COOOIIEHUN U MaKeTOB. JJOCTOMHCTBA U HEIOCTATKHU KaXJI0H CXEMbI
KOMMYTaIIUH.

21. OcHoOBHbIE NPUHIUITEI UH(HOKOMMYHHUKAITHOHHBIX CHCTEM.

22. JIOCTOMHCTBA M HEIOCTATKU OECIIPOBOAHBIX U HAIPABISIOLIUX JTUHUM CBSI3U.

23. Knaccuduxanus cucteM NOABMKHON (MOOMIIBHOM) CBS3H.

24. CrpykTtypa cucreMsl noasuxHoil cssazu (CIIC).

25. Knaccuduxanus cucrem CIIC. Hanpasnenus u nepcnextussl pazsutus CIIC.

26. KonBeprenuusi ceteit (uxcupoBaHHOM U MOOWIBbHOW cBsi3u. OCHOBHBIC TPUHIIUIIBI
texHosoruu IMS.

27. Tlousarue cereli cBsi3u cieayromero nmokojeHus NGN (Next Generation Network).

28. OCHOBBI paIuOpETICHHON CBS3U: MPHUHIIMII TOCTPOCHHUS, 00JIaCTh IPUMEHEHHUSI, TOCTOMHCTBA
1 HE/I0CTaTKHU.

29. TloBepXHOCTHBIE W MPOCTPAHCTBEHHBIE PAJAMOBOJHBI, pedpakius. AHTEHHO-(GUICPHBIC
TPaKTBHI.

30. JluamazoHbl pPAaMOBOIH IO 4YacTOT€ M MPHUMEpPhl WX HCHOIb30BaHUA. OCOOEHHOCTH
pacnpocTpaHeHuUs JTMHHBIX, CPETHUX U KOPOTKUX BOJIH.

31. OCHOBBI CITyTHHKOBOMW CBSI3U: MPUHITUI MMOCTPOCHHsI, 0071aCTh MPUMEHEHUsI, IOCTOMHCTBA U
HEJO0CTaTKH.

32. OCHOBBI CHYTHHUKOBOH CBSI3M: BUABI OPOUT CITyTHUKOBOW CBSI3M, pabouue auama3oHbl
Y4acTOT, BUJIbI CITYTHUKOBBIX aHTEHH.

33. OCHOBBI BOJIOKOHHO-ONTHYECKON CBS3U: MPHHIIMII TOCTPOEHUS, 00JacTb MpPUMEHEHUS,
JIOCTOMHCTBA U HEAOCTATKHU.

34. CtpykTypa ONTHYECKOTO BOJOKHA, OCHOBHBIE MapaMeTphl: 3aTyxaHue, aucrepcus. Buabl
BOJIOKOH.

35. OCHOBBI TIOCTPOEHHS KOMIBIOTEPHBIX ceTeid. OOOCHOBaHHE MOMYJSPHOCTH MHPOTOKOJIA
Ethernet. KommyTarop, Mapuipytusanrop, ceTeBoi aganrep, xab.

36. DTanoHHas MOJENb B3aUMOJICHCTBHS OTKPBITHIX cucTeM (Monens OSI).

37. Ilpotokonsl ceteit cBsizu. Ctek nmpotokosos TCP/IP.



38. Opranmszanus aboHeHTCKOro aocrymna. [Ipobnema «mocnemaneit mwmy». Konnenmusa Triple
Play. [ToHsTHE MYJIBTUCEPBUCHBIX CETEH.

39. Ilpunnunes! IP tenedonnu, ucnonb3yemMbie KOJEKH U MPOTOKOJIHI.

40. OcHoBsl 6ecipoBoaHbIX ceTeid goctyna Wi-Fi, Bluetooth.

Tunosble mpakTUYECKUE 3a0aHusl (3a/1a4M) K SK3aMEHY:

Paccunrarh quHAMHUYECKUN JHMANA30H CUTHANA U MHUK-()AKTOp, €CIM U3BECTHO, YTO Pmin =
0,02 MKBT, Pmax = 682,5 MBT, Pep = 3,5 MBT.

baHK KOHTPOJBHBIX BOIPOCOB, 33/JaHUK M WHBIX MaTEPUATOB, HMCIOJB3YEMBIX B IPOIECCE
IPOIEyp TEKYIIEro KOHTPOJS U MPOMEKYTOYHOH aTTECTAllMUd HAXOAMUTCS B YYCOHO-METOAMYECKOM
KOMIUICKCE JUCHUIUIMHBI W/WIU TPEACTABICH B AJICKTPOHHOW WH(POPMAIMOHHO-00pa30BaTEeIbHOM
cpene mo URL:http://www.aup.uisi.ru.

3.4. MeToauyeckue MaTepuajibl NPOBEACHUS TEKYLIero KOHTPOJIS W IPOMEKYTOUHOM
arrecTalMy 00y4aroImuXxcs

[lepeueHr METOAMYECKUX MATE€pPHAIOB JJs TMOATOTOBKM K TEKYLIEMY KOHTPOIIO U
IIPOMEKYTOYHON aTTECTALlUN:

1. Meroauueckre yKa3aHHs IO BBIIOJIHEHHIO MPAKTUYECKUX 3aHSATHH M0 JAUCIMIUIAHE
«Hampagnstrorue cuctems anekTpocssizm»y. —URL: http://aup.uisi.ru/3691265/
2. Meroauueckre yKa3aHHs [0 BBIMOJHEHHIO Ja0OpaTOPHBIX pabOT MO JAUCIMIUINHE

«Hampagstrormue cuctems anekTpocBsizum»y. —URL: http://aup.uisi.ru/3691265/



