TR q L O rrarewa L ehir 1NN () el AL
\ CRY i MHGODM 3.,,3._ P D iJTma ) W | Y 3 (U OMPDCIKHE

AAPCTBCHHBINM YHHEBL]

W AHQODMAaTHEN Y B |

COTJTACOBAHO & GREPIAAI e,
Hau

qe6HOro yripanieHus 4 4 .,;igﬁcm_jmp YpTHCH, 3 T
AH. Besixosa S8~ SIEREL

-'::;»7 (93 2()&1‘, I, _‘ /¢ : i

OUEHOYHBIE CPEJCTBA
TEKYHMETNO KOHTPO IS
M MPOMEXYTOYHOW ATTECTALNU

10 JHcLMILIMHE «OCHOBLI HOCTPOCHHA HHOOKOMMYHHKAMMOBHBIX CHCTEM M CeTei»
JUISE OCHOBHOI npodecconatsHOit 00pazoBaTe/ILHON POrPaMMLL 1O HAIPaB/ie HIKO
11.03.02 MahoxoMMyHHKALMOHHBIE TEXHOIOMHW W CUCTEMbI CBSI3H

HaNPaBJIeHHOCTE (MPodiip) — CrcTemsl paanoCcssizi, MOSHILHOM CBA3M U PATHOL0CTYIIA,
" kBasmpuKanms - 6akasasp
Popma OOYILHINA ~ O9nas
roJt Havasia moJroToBkH (o yaebaomy rmiany) — 2020

Exarepunbypr — 2021



MMpuno:xkenue 1 k padoueii mporpamme
1o AucuuImInHe «OCHOBBI NOCTPOEeHHs] HHPOKOMMYHHKANMOHHBIX CHCTEM H ceTeii»

®denepanbHOE areHTCTBO CBS3U
VYpanbckuii TEXHUYECKUN MHCTUTYT cBsi3H U nHPopMatuku (pumran) PI'bOY BO «Cubupckuit
rOCYJapCTBEHHBIM YHUBEPCUTET TEIEKOMMYHUKALIUI
u uadopmatuku» B . Ekatepundypre (YpTUCHU Cubl'YTHN)

YPAINbCKUN
TEXHUYECKUA
NMHCTUTYT
CBA3UN

N MHO®POPMATUKHA

COTI'JIACOBAHO YTBEPXJAIO

Hauvanpauk Y4eGHOTO yrpaBieHHs Hupexrop YpTUCHU Cubl'YTU
A H. bensaxosa E.A Mununa

« » 20 T « » 20 1.

OHOEHOYHLBIE CPEJACTBA
TEKYINIETI'O KOHTPOJA
U NPOMEXYTOUHOM ATTECTALIUU

1o JuciuIuinHe «QOCHOBBI MOCTPOEHUA MH(OKOMMYHUKAIMOHHBIX CHCTEM H ceTeil
JUIS OCHOBHOM TTPO(Q)eCCHOHAIBHON 00pa30BaTelIbHOM MTPOrpaMMBbI 110 HaIlPaBICHUIO
11.03.02 apoKOMMYHHKAITMOHHBIE TEXHOJIOTUU M CUCTEMBI CBS3U

HanpaBJeHHOCTh (po¢uiib) — CUCTEMBI paJuOCBsI3U, MOOMIIBHOM CBSI3U M paJAHO0CTyIIA,
KBasn(uKanus — 6akaiaBp
dbopma oOyueHus - ouHast
roJl Hayaja MoAroToBKH (1o yueOHoMy 1uiany) — 2020

ExatepunOypr — 2020



1. Hepeqenb KOMIIeTEHIIUI 1 HHAUKATOPOB UX JOCTHKCHUS

[Ipomiecc w3yueHWs AUCIUIUIMHBI HaAmpaBieH Ha (HOPMHUPOBAHHE  CICAYIOIINX
KOMIIETECHIINH:
IIpenmectByromue
Konx u HaumeHoBaHue pel yromt
Konx 1 HaumeHoBanue JTalbl

WHJIMKaTOpa AOCTXKEHUs | DTan

KOMIIETEHIIUU o (c ykazanuem

KOMIIETEHIINI
JUCITUTLITNH )

[1K-1 — CiocobeH K
DKCIUTyaTallii U Pa3BUTHIO
CEeTeBbIX IIAT(HOPM, CUCTEM U
ceTell mepe1ayn JaHHbBIX

[1K-1.1 3naeT npuHLIKIBI
[MOCTPOCHHUS U paOOTHI CETH
CBSI3H U ITPOTOKOJIOB
CUTHAJIM3AIINHU, UCTIOJIB3YEMBIX
B CETSIX CBSI3U; OCHOBBI
CITyTHUKOBBIX TEXHOJIOTHH,
MCIIOJIb3YEMBIX Ha
TPAHCIIOPTHOM CETH, MPUHIIUITHI
[MOCTPOCHHUSI CITYTHHKOBBIX
CeTeH CBS3H, 3aKOHOAATCIIHLCTBO
Poccuiickoit denepanuu B
00J1aCTH CBSI3H,
[IPEIOCTABIICHUS YCIYT CBS3H,
CTaHIapTHl B 00JIaCTH KauyecTBa
YCITYT CBSI3H

®opma(bl) MPOMEKYTOYHON aTTeCTALMU IO JUCIUILIMHE: dK3aMeH (3 cemecTp).

2. Iloka3arejn, KPpUTEPUH U IIKAJIbI OLEHUBAHUS KOMIIeTEHIH I

2.1 TlokazaTeneM OLEHUBAHUSA KOMIIETEHIMI Ha 3Tane ux (OPMHPOBAHUS MPU HU3yUCHHU
JMCIUILIMHBI SIBJISETCS YPOBEHb X OCBOCHHUSL.

[Ixama
OLICHUBAHUA

PesynbTarel 00ydeHus

Jeckpuntopsl ypoBHEN
OCBOCHUSI KOMIIETCHIIUI

[T1K-1.1 3HaeT npUHLIMIIBI TOCTPOEHUS U pabOThI CETH CBSI3U U MPOTOKOJIOB CUTHAJIM3AIINH,
MCIIOJIb3YEMBIX B CETAX CBS3M; OCHOBBI CITyTHUKOBBIX TEXHOJIOTUM, UCIIOIb3yEMBIX Ha
TPAHCIIOPTHOM CETH, IPUHLUIIBI TOCTPOEHUSI CITYTHUKOBBIX CETEH CBSI3U, 3aKOHO/1aTEIbCTBO
Poccuiickoii @enepaniuu B 00JaCTH CBSI3M, IPEIOCTABICHUS YCIYT CBSA3M, CTAHAAPTHI B 00J1aCTH

KauCCTBa YCIYT CBA3U

3HaeT MPUHIIUIIBI TOCTPOSHUS U PaOOTHI
CETH CBS3H, MPOTOKOJIOB OOMEHA
uH(bOpMaIell 1 CUTHATU3AlUN

OHeHI/IBaeT IIPUHIUIIBI IIOCTPOCHUA

Huszkui 3HaeT: NPUHLUINBI TOCTPOCHUS

(moporoBhIii) M pabOTBI CETH CBSA3U, IMPOTOKOJIOB

YPOBEHb oOMeHa uH(popManuen u

CUTHAJM3aliHd, HCIOJb3YEMBIX B

. CeTAX CBSI3M, CTAaHIAPTHl KayecTBa
Cpennuit

[epcaadn JaHHBIX U roJioca

Bricokuii

CHCTEM CBSI3HU, IPOTOKOJIOB OOMEHa
uH(pOpMaIeil ¥ CUTHATM3AlIlNH,
HCIIOJIB3YEMBIX B CETAX CBA3U, CTAHAAPTHI
KayecTBa Mepeiayu JaHHbIX U Tooca

KnaccudunupyeT npuHIUIBI TOCTPOSHUS
CHCTEM CBSI3H, TPOTOKOJIBI 0OMEHa
nH(popManven U CUTHAIU3AIHH,
HCIIOBb3YEMBIX B CETAX CBSA3U, CTaHAAPTHI
KadecTBa Mepejauu JaHHbBIX U roJIoca




2.2 Tabmuua COOTBETCTBHUSL PE3yJbTATOB MPOMEKYTOUHOH aTTECTAMM IO JUCIUIUIMHE
YPOBHIO dTana GopMUPOBAHUS KOMIICTCHIIUN

[lIxana Kon unpkaropa YpoBeHb 0CBOCHUS
®opmMa KOHTPOJIA JOCTH>KECHUS
OLICHUBAHUS . KOMITETCHIIH
KOMITCTCHIINI
IK-1.1 HU3KUI
YAOBIIETBOPUTEIILHO CpeaHuii
BBICOKUH
HU3KUH
DK3aMeH XOPOILIO IK-1.1 CpeHUI
BBICOKUH
HU3KUH
OTJINYHO CpeIHUI
IK-1.1 BBICOKU U

3. MeToanyecKue MaTepuajbl, onpee/siomue Npoueaypbl OLeHUBAHUSA

[Ipouecc oueHWBaHUS 3HAHWH, YMEHUH, HAaBBIKOB W (WJIM) OIBITA JESTEIBHOCTH,
XapaKTEPU3YIOIUX ATaIbl (POPMUPOBAHUS KOMIIETCHIIUH, MTPECTABICH B TaOIUIaX O popmMam
o0OyueHus:

OrneHovnble

Tun 3anaTus Tema (pa3zgen) cpeacTBa

[1K-1.1 3HaeT npUHLHKIIBI TOCTPOCHUS U PAOOTHI CETH CBSA3HM U MPOTOKOJIOB CUTHAIIM3AIINH,
HNCIIOJIB3YCMEBIX B CETAX CBA3HM, OCHOBbI CIIYTHHKOBBIX TGXHOJIOFI/II?I, HCIIOJIB3YCMEBIX Ha
TPAHCIIOPTHOM CETH, MPUHLMUIIBI TOCTPOEHHUS CIIYTHUKOBBIX CETEH CBS3H, 3aKOHOJATEIbCTBO
Poccuiickoit @enepariu B 00J1aCTU CBSI3U, MPEIOCTABICHUS YCIYT CBA3HU, CTAHIAPThI B 00J1aCTH
KauyecTBa YCIIYT CBSI3U

[[pyHLMIIBI TOCTPOEHUS PA3IUYHBIX BUAOB JIMHUN U
Jlexums DHHI p p A Jluckyccus
CHCTEM CBSI3U.
Otyer mo
JlaGopaTopHas .
aGoTa MyIbTUCEPBHUCHBIE CETU nmabopaTopHOI
P pabote
Otuer no
[IpakTueckas N
aGoTa CucreMbl CBSI3U pa3InYHbIX BUIOB MPaKTUYECKOU
P pabote
CamocrositenpHas |[I[puHUIMITBI TOCTPOEHUS PA3IMYHBIX BUAOB JIMHUN U SKaMeH
pabota CHCTEM CBSI3H.

4. TunoBble KOHTPOJIbHbIE 32JAHUSA
IIpencraBuTh OAMH NIPUMEP 3aJaHUS 110 KAKAOMY TUITY OLIEHOYHBIX CPEACTB I KaXKI01
KOMIETEHINH, (POPMUPYEMOH TaHHOM TUCIUIUIMHOM.

Komnerennus IK-1
IIpumep 3axaHus no J1adopaTopHoii padore:
5.1 Ckondurypupyiite B cpeae MOJCIUPOBAHUS CETh.
2.1 Jlo6aBbTe B cO3/aHHYIO CeThb HOYTOYK U cepBep. CKOHOUTYpUpPYHTE HX TaK, YTOOBI
OHHU TOJKIIOYAIUCHh K OecrpoBoaHOM cetn. CepBep JOKEH UMETh TAKKE IMOAKIIOYEHHE K
MIPOBOAHOM CETH (B TOM K€ KOMMYTATOpE, UTO U TOUKH OECIIPOBOIHOTO JIOCTYIIA).
2.2 Hcnonb3ys KOMaHIHYIO CTPOKY 3aJalT€ CETEBBIM y3JIaM:



a. YHUKaJbHBIEC CETEBbIC UMEHA,

b. IlpuBercTBeHHblE MpUITIANICHHUS, B KOTOPBIX OYyAEeT  yKa3bIBaThCS
KpaTtkast ”H(pOpMaIHs O CETEBOM YCTPOWCTBE;

c. Ilaponu ans npsiMOro MOAKJIIOUEHUS K YCTPOUCTBAM U PEKUM HX IIPOBEPKU;

d. Jns ycTpoOWCTB, COEAMHSIONIMX TJABHBIA W JONOJIHUTENBHBIA OQHUCHI
3aJjaiiTe OMMUCaHus JUIsl COOTBETCTBYIOUINX CETEBBIX HHTEP(ENCOoB.

2.3 CoxpaHHUTE HACTPOMKU CETEBBIX YCTPOMCTB B MX SHEPrOHE3aBUCUMOW MamATh. Jiis
MapLIpyTU3aTOPOB, COENUHSAIONIUX OCHOBHOM U  JOMOJHUTENbHBIM O(QUCHI COXpaHUTE
KOH(UTypanuio B OTJENbHBIC (haitiIbl.

2.4 CoszpaiiTe clIeHapui TMPOBEPKH  pabOTOCIIOCOOHOCTH CE€TH, B  KOTOPOM
HEOO0X0MMO TPOBEPUTH Mepeaady CiIeIyIONUX JaHHBIX:

a. ping ot kommeoTepa PCl B rmaBHOM oduce mo kommbioTepa PC2 B
JOTIOTHUTENILHOM Oo(uce;

b. ping ot kommneoTepa PCO B rmaBHOM oduce a0 cepepa Server() B TIaBHOM
KopIryce;

c. ping or kommeiorepa PC2 B rmaBHOM oduce 1m0 cepBepa Server2 B
JOTIOTHUTENLHOM oduce.

IIpumep 3a1aHus 10 NPAKTHYECKOH padoTe:
OtHowenne ammnTyasl curHana U, K cpeaHekBaapaTHueckoi OmHMOKEe KBAHTOBAHMUS

Oyp PaBHO A 1b (OTHOLIEHME CHUTHAT-IIYM). YYHTHIBas, YTO Oy :ﬁ, rie A — mar

KBaHTOBaHUsSA, OIPENEIUTb Ha CKOJbKO b yBEIMUYUTCS OTHOLIEHUE CUTHAI-UIYM IIpHU
yBEeJIMYEHUH BenunHbI paspaaHoctu ALl va m pa3zpsgos?

HpHMep ouiera Ha YCTHOM 35K3aMCHC

JK3aMeHAUMOHHBIN OWJIeT YTBEPXJAIO:
YpTUCHU Cubl'YTU No 1 3aB. xkadenpoit MOC
1o gucuuIuImHe (OCHOBBI IOCTPOCHHUS
NHGOOKOMMVYHHUKAIIMOHHBIX CHCTEM U «_» 20 T
cerei

Hanpasnenue_11.03.02  daxynsrer UMY kypc _2 cemectp 3

1) Juckperu3zaius curaasia, TeopeMa OTCYETOB.
2) lloHATre MyJIbTUCEPBHUCHBIX CETEH.

3) PaccuutaTh TMHAMUYECKUH AMANA30H CUTHANA U MHK-()AKTOP, €CIM U3BECTHO, YTO Pmin
= 0,02 MKBT, Pmax = 682,5 MBT, Pcp = 3,5 MBT.

Iloanuce npenoaaBaTeiisa




IIpuMepHBIii IEpeYeHb BOIIPOCOB K YCTHOMY K3aMEHY:

1. OcHOBHBIE MOHATHS: MHPOpPMALUA, COOOLIEHHE, CUIHAJN, KaHal nepeaadu (CBs3M),
TPakT NEepeJauyd, CUCTEMA DIJIEKTPOCBSI3U, CEThb JJIEKTPOCBSI3U, CEAHC CBSA3H, IPOTOKOJI,
KOMMYTallHs.

2. CTpyKkTypHasi cXeMa aHaJIOrOBOM CHUCTEMBI JIIEKTPOCBsI3U. TpeOoBaHUS K CeTIM
9MeKTpocBsA3U:  [IponM3BOAMTENBHOCTh,  HAAEKHOCTb, HH(GOpPMALMOHHAsA  OE30MaCHOCTb,
KUBYUYECTb.

3. CrpykrypHas cxema mupoBOM ceTH IIEKTPOCcBsa3u. HaznaueHue 6J10KOB.

4. KBaHTOBaHME CUTHAJIA, IIyM KBAaHTOBAHUS, AUCIIEPCHS IlIyMa KBAHTOBAHMSL.

5. OcHOBHBIE TapaMeTPbl CUTHAJIOB. 3HAYEHUS ATUX [TAPAMETPOB ISl TUIIOBBIX CUTHAJIOB.

6. Mepa ompeneneHusi koiudectBa WHMOpManuu B cooOmeHuu SHTporus. CBoiicTBa
SHTpoNUU. M30bITOYHOCTE M TPOU3BOANUTEILHOCTh HCTOUHUKA.

7. IlonsiTue cHekTpa CUrHaja. 3HAUY€HUs IIHPUHBI CIEKTPAa THUIOBBIX CUTHAJIOB
JIEKTPOCBSA3H.

8. Jluckperuzauus CUrHaja, TeopeMa OTCYETOB.

9. Knaccupukanuss JIMHUM 3J€KTPOCBSI3M, 00JacTb MX IPUMEHEHHUs, 3HAYEHUs
IpeJlelbHBIX CKOPOCTEH Nepeaun JAHHBIX B Pa3JIMUHbIX JIUHUSX CBS3HU.

10. MouHocTh cHUrHaja. YpOBEHb MOIIHOCTH curHaia. IlepeBon u3 aOCOMIOTHBIX B
OTHOCUTEJIbHBIE YPOBHHU.

11. MeToapl OLEHKH AOCTOBEpHOCTH IHepenaun coobieHus. KoapduuueHt ommoboxk.
[Tonsitue SNR. Tunossie 3Hauenuss SNR u BER 1 kananos cBsi3u.

12. OcHOBHbIE XapaKTepUCTHKM KaHana ToHaubHOW uactoTel (TY) M ocHOBHOrO
uudposoro kanana (OLK).

13. OcHOBHbIE XapaKTEPUCTHUKU MHOTOKaHAJIbHBIX CUCTEM CBSI3H.

14. Mertoabl pa3jeneHus KaHAJOB B TPYNIOBOM TpPAaKTe: MPUHIUI YacCTOTHOTO
paszieneHns KaHaJloB, 001aCTh IPUMEHEHUS.

15. Mertoabl pa3nesieHuss KaHAJIOB B TIPYNIOBOM TpPakKTe: MPUHLMIIBI BPEMEHHOIO U
KOJ/IOBOTO Pa3/ieIeHUsl KaHAJIOB, 001aCTh MPUMEHEHUS.

16. Tlonarue mopynsiuu. Buasl MOAYJISIUHM, CHEKTPbl MOAYJIMPOBAHHBIX CHUTHAJIOB.
Cpasnenue AM, UM u ®M. OGnacTh UX MPUMEHEHUS.

17. Tlonatus TpaHCHOPTHBIX ceTed M ceTeil goctymna. Cetn oOIIEr0O M OrPpaHUYEHHOTO
10JIb30BaHUS

18. CunxpoHH3aIMs B HUPPOBBIX CETSIX: TAKTOBas, LUkiIoBasi. Ckpemoiep.

19. MexnayHapoaHsle opranuszanuu no cragaapruzauuu (MCO, ETSI, ANSI, CEPT, ISO,
IEEE, FCC u ap.). Ha3naueHnue 1aHHBIX OpraHu3aiui.

20. Kommyranuu xaHajioB, COOOLIEHUN U MakeToB. /IOCTOMHCTBA M HEJOCTAaTKH KakJOH
CXEMbI KOMMYTaI1H.

21. OcHoOBHbIE MPUHLUIIBI THPOKOMMYHHKAIIMOHHBIX CUCTEM.

22. JIoCTOMHCTBA M HEJIOCTATKH OECIIPOBOIHBIX U HAMPABISAIOIUX JTUHUH CBSI3U.

23. Knaccudukanus cucteM NOoABHKHON (MOOUIIBHOI) CBA3H.

24. Crpykrypa cuctemsl nojsuxkHoi csizu (CIIC).

25. Knaccuduxanus cucrem CIIC. Hampasnenust u nepcnexktunsl pazsutus CIIC.

26. KonBeprennusi ceteit GpuKcHUpoBaHHON W MOOWIBHOUM CBsi3u. OCHOBHBIC TMPHUHIIUIIBI
TexHoaoruu IMS.

27. Tlonsartue cereit cBsi3u cnemyromero nmokojaeHus NGN (Next Generation Network).

28. OCHOBBI paaAMOpPENICHHON CBA3M: MNPHUHLUI TOCTPOCHHUS, OO0JIACTh TNPUMEHEHUS,
JIOCTOMHCTBA U HEJOCTaTKH.

29. TloBepXHOCTHbIE M MPOCTPAHCTBEHHBIC PAIMOBOJIHBL, pedpakius. AHTEHHO-
bunepHble TPaKTHI.

30. [duama3zoHbl paJudOBOJIH 10 YaCTOTE M HPUMEpPbl MX HUCHOJIb30BaHUA. OCOOEHHOCTH
pacnpocTpaHeHUs ATUHHBIX, CPETHUX U KOPOTKHUX BOJIH.



31. OCHOBBI CIyTHUKOBOM CBSI3M: TPHHLIMII TIOCTPOCHHUS, 00JacTb NPUMEHEHHS,
JIOCTOMHCTBA U HEIOCTATKH.

32. OCHOBBI CITyTHUKOBOW CBSI3U: BUJbI OPOUT CIYTHUKOBOW CBSI3U, paboune Tuarna3oHbl
YacTOT, BU/IbI CITyTHUKOBBIX AHTEHH.

33. OcCHOBBI BOJIOKOHHO-ONITHYECKOW CBS3U: MPUHIUI IIOCTPOCHUS, 00JIACTh TPUMEHEHHS,
JIOCTOMHCTBA U HEIOCTATKH.

34. CTpyKTypa ONTHYECKOTO BOJIOKHA, OCHOBHBIE MapaMETPbl: 3aTyXaHUE, IUCIIEPCHS.
Bunrn1 Bos1okoH.

35. OcCHOBBI IOCTPOEHUS KOMITBIOTEPHBIX ceTell. OO0CHOBaHME MOMYISIPHOCTH MPOTOKOIIA
Ethernet. KommyTtaTop, MapmpyTu3anrop, CeTeBoi aganrep, xao.

36. DrtanoHHas MOJIENb B3aUMOICUCTBUS OTKPBIThIX cucteM (Mozesb OSI).

37. Ilporokomsl cereli cBsi3u. Ctek mporokonoB TCP/IP.

38. Opranmszanus aboHeHTCcKoro gocrtyma. Ilpobimema «mocienHeit munmy. Konuenmus
Triple Play. [TonsTHEe MyIbTHCEPBUCHBIX CETEH.

39. Hpunuunst IP Tenedonun, ucnonp3yemble KOAEKH U TPOTOKOJIBL.

40. OcnoBbl OecipoBoHBIX ceTeit qoctyna Wi-Fi, Bluetooth.

5. BaHK KOHTPOJIbHBIX 33/IaHUIl M HHBIX MATEPHAJIOB, MCIOJIb3yeMbIX B IpoLecce
Mpoueayp TeKyLIero KOHTPOJIs U MPOMEKYTOYHON aTTecTauuu

[IpencraBnen B 2yeKTpoHHOW HH(MOpManKMOHHO-00pa3oBaTenbHoil cpene mno URI:
http://www.aup.uisi.ru.
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