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1. IlepeyeHb KOMNETEHINH M HHANKATOPOB X TOCTHKECHUS
[Ipouiecc n3yueHus: AUCUMILIMHBI HAIPpaBJieH Ha GOPMHUPOBAHUE CIAEAYIONUX KOMITETEHITHI:

IIpenmecTByromue
Kon 1 naumeHoBanue pel yrom
Konx 1 HaumeHoBanue JTallbI
WHIUKATOPa JOCTHIKEHUS Otan
KOMIIETCHIIUH . (c ykazanuem
KOMIIETEHIIUHI
JUCITUTIIINH )

[1K-1 — CriocobeH k
AKCIUTyaTallui U Pa3BUTHUIO
CETEBBIX MIATHOPM, CUCTEM U
CeTel mepenadyn TaHHbIX

I1K-1.1 3HaeT npuHIATIBI
MOCTPOCHHS U PaOOTHI CETH
CBSI3U U IIPOTOKOJIOB
CUTHAITU3ALINH, UCIIOTH3yEeMbIX
B CETAX CBS3H; OCHOBBI
CITyTHUKOBBIX TEXHOJIOTHH,
HCITOJIB3YEMBIX Ha
TPAHCIIOPTHOM CETH, IPUHITUTIBI 1
MMOCTPOCHHUS CITYTHUKOBBIX
ceTel CBS3U, 3aKOHOJATEILCTBO
Poccuiickoit denepannu B
00J1aCTH CBSI3H,
MPEIOCTABIICHUS YCIYT CBSI3H,
CTaHJapThl B 00JIACTH KavyecTBa
YCIIYT CBSI3U

dopma(bl) MPOMEKYTOTHON aTTECTAIlMH 110 JUCIUILTUHE: 3K3aMeH (3 cemecTp).

2. IToka3aTe/in, KpUTEPHUH M IIKAJIbI OLEHUBAHUS KOMIETEeHUH A
2.1 Iloka3aTeneM OLIEHUBAHUSI KOMIIETEHIMI HA dTarne ux GOPMUPOBAHUS MTPU U3YUCHUH TUCIUTLINHBI
SIBJISIETCS] YPOBEHb UX OCBOCHMSI.

[Mkana JleckpunTOpHI ypOBHEN
OIICHUBAHUSI OCBOCHUSI KOMITETCHIINI
I1K-1.1 3HaeT NpUHLMIIBI TOCTPOEHUS ¥ pabOThI CETH CBSI3U U MPOTOKOJIOB CUTHAIM3AIINH,
WCIIOJIb3YEMBIX B CETSAX CBSA3U; OCHOBBI CITYTHUKOBBIX TE€XHOJIOTHH, HCTIOJIB3YEMbIX Ha
TPAHCIOPTHOM CETH, MPUHLIMIIBI TOCTPOEHUS CIIYTHUKOBBIX CETE€H CBSI3U, 3aKOHOIaTEIbCTBO
Poccuiickoit deneparuu B 00J1aCTH CBA3M, IPEIOCTABICHUS YCIYT CBSI3U, CTAaHIAPTHI B 00J1acTH
KAaueCTBA YCIYT CBSA3HU

PesynbTarsl 00yueHus

Huszkuit 3HaeT: MPUHIIMITBI TOCTPOEHUS U 3HaeT MPUHIUIBI IOCTPOCHUS U PaOOTHI
(ToporoBeIii) [pabOThI CeTH CBSA3H, IPOTOKOJIOB CETH CBSI3H, MPOTOKOJIOB 0OMEHa
YPOBEHb oOMeHa nHpopmanueit u nH(popMaLuen U CUTHAIU3AIUH
CUTHAJIM3alMH, UCIIOJIb3yCMbIX B OreHuBaeT NPUHIOUIIBI IIOCTPOCHUS
Cpenuuii CCTAX CBsI3H, CTAHAAPTHI Ka4CCTBa CUCTEM CB}I3I/I: MIPOTOKOJIOB OOMEHa
YPOBEHD [ICpcaadu JaHHBbIX U I'0JIOCa HH(I)opMauHeH U CUTHaJIu3aniuu,
HUCIOJIB3YEMBIX B CETAX CBSI3H, CTAHAAPTHI
Ka4yecTBa epegavu JaHHBIX U rojioca
KrnaccuduiupyeT npuHIUIBI TOCTPOCHUS
o CUCTEM CBSI3U, TPOTOKOJIBI 0OMEHa
Bricokuii o
VPOBCHS nH(poOpMaIuel U CUTHAIM3AINH,
HUCIOJIB3YEMBIX B CETAX CBSI3HU, CTAHIAPTHI
Ka4ecTBa Nepegavu JaHHBIX U rojioca

2.2 Ta6J'II/II_Ia COOTBCTCTBUA PC3YJILTATOB HpOMC)KyTO‘-IHOﬁ arreCTalu 110 JUCHUIIIMHC YPOBHIO 3Talla

dhopMUpOBaHHS KOMITETEHIIUNA

Kox nannkaropa
[xana LA p YpoBeHb OCBOECHUS
dopma KOHTPOJIS TOCTUKEHUSI
OLIEHUBAaHUS . KOMIIETEHITNHU

KOMIIETEHITHI
T1K-1.1 HU3KUN
JK3aMeH YAOBJIETBOPUTEIBLHO CpeIHMI
BBICOKHUU




HU3KUN

XOpOoLIO I1K-1.1 CpEeIHUI

BBICOKUH

HU3KUN

OTJINYHO CpeaHui

T1K-1.1 BBICOKHUU

3. MeTonnyeckue MaTepuaJbl, onpeaesomue Npoueaypbl OHeHUBAHUS
[Tpouecc oneHNBaHUS 3HAHUM, YMEHUH, HABBIKOB U (MJIN) OTIBITA JICSTEIBHOCTH, XapaKTEPU3YIOLIHX
sTanbl HopMUPOBAaHUS KOMIETEHIIUI, TPECTaBICH B TabIHIax 1o GpopmMam 00ydeHus:

OneHovyHkIe

Tun 3ansTUS Tema (pa3nen) cpeicTBa

[1K-1.1 3HaeT NpUHLHUIIBI TIOCTPOCHUS U PaOOTHI CETH CBSI3U U MMPOTOKOJIOB CUTHATIU3ALIUHY,
HCIIOJIb3YEMBIX B CCTAX CBA3H, OCHOBLI CIIYTHHUKOBBIX TGXHOHOFHﬁ, HCIIOJIB3YCMBIX Ha
TPAHCIIOPTHOM CETH, IPUHIUIIBI IOCTPOSHUS CITYTHUKOBBIX CETEH CBSI3U, 3aKOHOAATEIHCTBO
Poccuiickoit deneparuu B 001aCTH CBS3H, IPEIOCTABICHUS YCIYT CBSA3H, CTAHAAPTHI B 001aCTH
KayecTBa YCIIYT CBSI3U

[[puHLKITBI TOCTPOEHUS PA3TUYHBIX BUAOB JIMHUN U
Jlexnusa P p p Jluckyccus
CHCTEM CBSI3U.
Otuer no
JlaGopaTopHas .
MynbTUCEPBHUCHBIE CETU n1abopaTopHOi
paborta
pabote
Otyet no
[IpakTrueckas N
CucreMbl CBS3U pa3UYHBIX BHJIOB MPAKTUYECKON
pabora
pabote
CamocrositenbHas |[I[puHIMITBI TOCTPOSHUS PA3IMYHBIX BUAOB JIMHUN U SK3AMeL
paboTa CHCTEM CBSI3U.

4. TunoBble KOHTPOJILHbIE 32IAHUS
IIpencraBuTh OMH IPUMED 3alaHUS 110 KAXKIOMY TUITYy OLICHOUYHBIX CPEACTB ULl KaXKIOU
KOMIIETEHIIH, (POPMHUPYEMOI TaHHOH TUCIIUILIIHHOM.

Komnerennus IK-1

IIpumep 3axanus no 1aboparopHoii padore:
5.1 CkoHburypupyiite B cpeie MOJEIUPOBAHUS CETh.
2.1 JTo6aBbTe B CO3JaHHYIO ceTh HOYTOYK 1 cepBep. CKOHDUTYpUPYITE UX TaK, YTOOBI OHU
MOJIKIIIOYAIHNCh K OecripoBoAHOM ceTu. CepBep JOKEH UMETh TaKkKe MOJKI0YEeHNE K TPOBOIHOM
ceTH (B TOM e KOMMYTaTOpe, YTO M TOYKH OECIPOBOIHOTO JIOCTYIIA).
2.2 Hcnonb3ys KOMaHIHYIO CTPOKY 3aJIaiiT€ CETEBBIM y3JIaM:

d. YHHKaJIbHBIE CETEBbIC HIMEHA,
b. IlpuBeTcTBeHHBIC TpPHINIAIICHHUS, B KOTOPHIX OYAET YKa3bIBaThCsS KpaTKas
nHpOpMaIHS O CETEBOM YCTpPOICTBE;
C. Ilapomum st psAMOro MOAKIIIOYEHUS K YCTPOMCTBAM U PEKUM UX IIPOBEPKH;
d. Jlis ycTpOWCTB, COCOMHSIOIIMX TJIABHBIA M JOMOJHHUTENBHBIA O(HUCHl 3amaiiTe
OMMCaHUs ISl COOTBETCTBYIOIINX CETEBBIX HHTEP(EHCOB.

2.3 CoxpaHHUTe HACTPOUKM CETEBBIX YCTPOMCTB B MX SHEPrOHE3aBUCHUMOM MaMATh. J{is

MapIIpyTU3aTOPOB, COCTUHSIONINX OCHOBHOM M JIOMIOJIHUTEIBbHBINA OPUCHI COXpaHUTE KOHPUTYPAITHIO

B OTJICJIbHBIE (aiIIbL.
2.4 CozpmaiiTe creHapuid TPOBEPKHM pabOTOCTIOCOOHOCTH CETH, B KOTOPOM HEOOXOIMMO
IIPOBEPUTH TIepeiavy CISAYIOMNX TaHHbIX:
a. ping ot kommnbiotepa PC1 B riaBaHoM oduce 10 kommbioTepa PC2 B JOMOJHUTEILHOM
oduce;
b. ping ot kommerorepa PCO B rmaBHoM odrce 10 cepepa Server() B rIIaBHOM KOPITyCe;



C. ping ot komnbioTepa PC2 B rmaBHOM oduce 10 cepBepa Server2 B IOMOJIHUTEILHOM
oduce.

IIpumep 3axaHus 10 NPAKTHYECKOH padoTe:
Otxowenne ammmryasl curiana U . k cpenHexkBagpaTnyeckoil onmoKe KBaHTOBAHUS G ., PaBHO A

A

b (oTHOILIIEHWE CUTHAN-IITYM). YYUTHIBast, 4TO G KB = T, rae A — mar KBaHTOBaHMS, ONIPENECINUTh

Ha CKOJIBKO 1B YBEJIIMYHUTCS OTHOLICHHE CUTHAII-IIIYM MPH YBEJIMYCHUH BETUUUHBI pa3psaHoctr AL
Ha M pa3psa0B?

[Tpumep OusieTa Ha YyCTHOM IK3aMEHE

IK3aMeHAIMOHHELIN OUJIeT YTBEPXAIO:
YpTUCHU Cubl'YTU Ne 1 3aB. kadenpoit MDOC
o aucuumuiiie OCHOBBI HOCTPOEHHUS
NH(GOKOMMYHHUKAIIMOHHBIX CHCTEM U «_» 20 T
ceTei

Hanpasnenne 11.03.02 npoduns TCOC  dakynsrer UMY  xype _2 cemectp 3

1) JluckpeTu3aiys CUTHAIA, TEOpEMa OTCUYETOB.
2) TloHsiTHE MYJIBTHCEPBUCHBIX CETCH.

3) PaccunTarh AMHAMUYECKUN JUANAa30H CHTHAjJa U MHK-(GaKTOp, €CIU M3BECTHO, YTO Puin =
0,02 MxBT, Pmax = 682,5 MBT, P, = 3,5 MBT.

Iloamuce npenoaaBaTeIst

IIpumepHBIii IepeueHb BOIPOCOB K YCTHOMY 3K3aMEHY:

1. OcHoBHbIE MOHATHA: WHpOpPMaLUs, COOOIIEHHE, CUTHAN, KaHal HepeAayd (CBsA3M), TPAaKT
nepeiauk, CUCTEMa 3IEKTPOCBA3H, CETh JIEKTPOCBSI3U, CEAHC CBS3H, IPOTOKOJ, KOMMYTAIIHSI.

2. CTpyKTypHass CXe€Ma aHaJOrOBOM CHCTEMBl OJJIEKTPOCBs3U. TpeOoBaHMA K  CceTsIM
anekTpocBs3u: [Ipon3BoINTENBHOCTD, HAIEXKHOCTh, UH(OpPMaIIMOHHAs 0€3011aCHOCTb, KUBYUYECTb.

3. CrpykTypHas cxema (poBoi ceTu 31eKTpocBs3u. HazHauenue 010K0B.

4. KBaHTOBaHWE CHTHAJIA, ITyM KBAaHTOBAHUS, JUCIIEPCHS IITyMa KBAHTOBAHHS.

5. OcHOBHBIE MapaMeTpbl CUTHAJIOB. 3HAYEHUS ATUX MaPaMETPOB JUIsl TUTIOBBIX CUTHAJIOB.

6. Mepa omnpeneseHus KOJMYecTBa HHPOPMAITUU B cOOOICHHH dHTporHs. CBOWCTBA SHTPOITUH.
N36BITOYHOCTS M TPOU3BOIUTENEHOCTh HCTOUHHKA.

7. TloHsATHE CIIEKTpa CUTHANIA. 3HAYSHHS IIUPUHBI CIIEKTPA TUIIOBBIX CHTHAJIOB AJIEKTPOCBSI3H.

8. Jluckperusanusi CUrHalIa, TEOpEMa OTCUETOB.

9. Knaccudukamus JTUHUN DIEKTPOCBSI3U, O0JIACTh WX MPUMEHEHHS, 3HAYCHUS IPEIeITbHBIX
CKOpOCTEH nepeauu JaHHBIX B PA3IMYHbIX JIUHUSAX CBA3H.

10. MomHOCTh cHTHaja. YPOBEHb MOIIHOCTH CcHTHama. llepeBom W3 aOCONIOTHBIX B
OTHOCHUTEJIbHBIE YPOBHHU.




11. Metoabl OIIEHKH JTOCTOBEpHOCTH mepenaun coodmenus. Koapduuuent ommbok. I[Tonsrue
SNR. Tunossie 3Hauenns SNR u BER s kananos css3u.

12. OcHOBHBIE XapaKTEPUCTUKH KaHala TOHAIbHOW 9acToThl (TY) m ocHOBHOTO mHppoBOro
ka"aina (OLK).

13. OcHOBHBIE XapaKTEePUCTUKH MHOTOKAHAIBHBIX CHCTEM CBS3H.

14. Meronpl pa3zieneHHs KaHAJIOB B TPYNIOBOM TpakTe: MPHUHIMII YaCTOTHOTO pa3JesieHUs
KaHaJIOB, 00J1aCTh IPUMEHEHHS.

15. Meronbl pasaeneHus KaHajioB B TPYNIIOBOM TpaKTe: MPUHIUIBI BPEMEHHOTO M KOJIOBOTO
paszeneHus KaHaJloB, 001aCcTh MPUMEHEHUSI.

16. Ilonstue Moaynsuuu. Buabl Mogynsiuu, CieKTpbl MOAYJIMPOBAHHBIX CUTHAIO0B. CpaBHEHUE
AM, UM u ®M. O6nacTh UX NIPUMEHEHHUSI.

17. TlonsaTuss TpaHCHOPTHBIX cered W cered noctymna. CeTru OOIIETO M OTrPaHUYCHHOTO
MOJIb30BaHUS

18. Cunxponm3aius B HHPPOBBIX CETIX: TaKTOBas, IuKIoBast. Ckpemoiep.

19. Mexnaynapoansle opranusanuu mo crangaptuzanuu (MCDO, ETSI, ANSI, CEPT, ISO,
IEEE, FCC u np.). Ha3nauenne naHHBIX OpraHU3aIii.

20. KommyTanuu KaHaioB, COOOIIEHUH U MakeToB. J|0CTOMHCTBA M HEOCTATKU KaXKIOW CXEMBI
KOMMYTallUH.

21. OcHOBHbIE MPUHIUIIBI HH(POKOMMYHHKAIIMOHHBIX CHCTEM.

22. ]JIoCTOMHCTBA M HEIOCTATKU OECIIPOBOIHBIX U HAMPABISIOUINX JTHHUMA CBSI3H.

23. Knaccudukanus cucreM moaBMKHON (MOOMIIBHOI) CBSI3H.

24. Ctpykrypa cuctemsl noasuxkHoi cBsasu (CIIC).

25. Knaccuduxanus cucrem CIIC. HanpaBnenus u nepcriektubl pazsutust CIIC.

26. KonBeprenmnusi cereii (QUKCUpPOBaHHOM H MOOWIBbHON CBsi3U. (OCHOBHBIC MPHUHIIUIIBI
texHonoruu IMS.

27. Tlounsitue ceteii cesi3u cieayromero mokonenust NGN (Next Generation Network).

28. OCHOBBI paHOPEICHHON CBSI3U: MPUHIIHII TIOCTPOSHUS, 00JIACTh MPUMEHEHUS, IOCTOMHCTBA
Y HEIOCTATKH.

29. TloBepXHOCTHBIE W TIPOCTPAHCTBEHHBIE PAIMOBOIHBI, pedpakius. AHTCHHO-(QHUIEPHbIC
TPaKTHI.

30. [lmamazoHbl pajMOBOJH IO YacTOT€ M NpPHUMEPbl WX Ucmonb3oBaHus. OcobeHHOCTH
pacipoCcTpaHEHUs ATUHHBIX, CPEAHUX U KOPOTKUX BOJIH.

31. OcHOBBI CIyTHUKOBOH CBSI3H: TIPUHIIMII IIOCTPOCHUS, 00IaCTh PUMEHEHHS, JOCTOMHCTBA U
HE/I0CTaTKH.

32. OCHOBBI CITYTHHKOBOW CBSI3M: BHJIBI OpOHWT CIYTHHUKOBOW CBSI3W, paboune IAHara3oHbI
9acTOT, BUJIbI CITyTHUKOBBIX aHTEHH.

33. OCHOBBI BOJIOKOHHO-ONITUYECKON CBSI3U: TMPHHIUI TOCTPOCHUs, 00JacTh MPUMEHEHHS,
JOCTOMHCTBA U HEJOCTATKH.

34. CtpykTypa ONTHYECKOTO BOJIOKHA, OCHOBHBIE TapaMeTphl: 3aTyxaHHe, AHMcCIepcus. Bumbl
BOJIOKOH.

35. OCHOBBI TIOCTPOCHHSI KOMIIBIOTEPHBIX ceTeil. OOOCHOBaHWE IMOMYJISPHOCTH MPOTOKOJIA
Ethernet. Kommyrarop, MapuipyTusamnrop, ceteBoii aaamnrep, xao.

36. DranoHHas MOJIEb B3aUMOJCHCTBHS OTKPBITHIX cucteM (Mozens OSI).

37. TIpotokomnsl cereii cs3u. Crek nmpotokosnos TCP/IP.

38. Opranmsanust aboHeHTCKOTO jgoctymna. [Ipobnema «mocneanei munny. Konmernrust Triple
Play. ITonsiTHE MyJIbTHCEPBUCHBIX CETEH.

39. Mpunnuns [P Tenedonnn, ucmnonp3yemple KOISKH U TPOTOKOIEI.

40. OcHoBbl OectipoBoHbIX ceTeit qoctyna Wi-Fi, Bluetooth.

5. BaHK KOHTPOJIbHBIX 3a/IaHMH ¥ MHBIX MATEPHAJIOB, HCIOJb3YyEeMBbIX B IIpoLecce Npoueayp
TEeKYIero KOHTPOJIsl ¥ MPOMEKYTOYHOI aTTecTallnu

[IpencrasieH B ayieKTpOHHON MHPOPMaLIMOHHO-00pa3oBaTenbHoi cpene no URI:
http://www.aup.uisi.ru.
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