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1. [lepeyeHb KOMNETEHIIMA M HHAUKATOPOB UX JOCTHKEHUS
[Tporecc n3yueHus TUCIMILIMHBI HAIIPaBJIeH HAa (OPMUPOBAHHUE CIESTYIOINX KOMICTECHIIHIA:

IIpenmecTByromue
Kox u HaumenoBanue pea yiom
Konx n HaumenoBanue JTalbI
WHAWKATOpA IOCTIDKEHUsS | DTan
KOMIIETCHLIUU . (c ykazanuem
KOMIIETEHIUHA
JUCITUTIIINH )

[1K-1 — CrocobeH k [MK-1.1 3naeT npUHLMIBI
DKCIUTyaTalliy U Pa3BUTHIO MOCTPOEHUS U PaOOTHI CETH
CETEBBIX IIATHOPM, CHCTEM U [CBSI3U M IIPOTOKOJIOB
ceTel mepenayn JaHHBIX CUTHAJIM3AIIAH, UCTIOJTH3YEMBIX

B CETSIX CBS3U; OCHOBBI
CIyTHUKOBBIX TEXHOJOTHH,
MCTIONIb3YEMBIX HA
TPAHCIIOPTHOM CETU, IPUHLIUIIBI 1
MOCTPOCHHUS CITy THUKOBBIX
ceTeil CBsI3U, 3aKOHO/IaTENIbCTBO
Poccuiickoit denepanuu B
00/1aCTH CBSI3M,
MPEIOCTABIICHUS YCIYT CBS3H,
CTaHJapThl B 00JaCTU KauecTBa
YCIIYT CBS3H

dopma(bl) MPOMEKYTOYHOMN aTTECTAIIMH 110 TUCIMILINHE: dK3aMeH (3 cemectp).

2. Iloka3aTesiu, KpUTEPUH U IIKAJIbI OLEHUBAHUS KOMIIETeH NI
2.1 Tloka3aTtenem OLIGHUBAaHHUS KOMIIETEHIMA Ha 3Tane uX (OPMUPOBAHHUS NPU H3YUCHUHU
JUCIUILIMHBI SBJISETCS YPOBEHb UX OCBOEHHUSI.

[kana Pe3ynbTarsl 00yueHus HeckpurITopet YPOBHEH
OLICHUBAHMUS OCBOEHHSI KOMIIETEHIIUH
I1K-1.1 3HaeT NpUHIMIBI TOCTPOEHUS U PaOOThI CETH CBSA3M U MPOTOKOJIOB CUTHAIM3ALINHY,
HCIIOJIb3YEMBIX B CETSAX CBSI3HM; OCHOBBI CITyTHUKOBBIX TEXHOJIOTHI{, HCIIONB3YEMBIX HA
TPAHCIIOPTHOM CETH, IPUHLIUIIBI IOCTPOEHMSI CITyTHUKOBBIX CETE CBS3H, 3aKOHOAATEIbCTBO
Poccutickoit deneparuu B 00JaCTH CBS3H, PEIOCTABICHUS YCIIYT CBSI3H, CTAaHIAPTHI B 00J1aCTH

KAaueCTBA YCIYT CBA3U

Huszkuit 3HaeT: NPUHLUIIBI IOCTPOCHUS | 3HACT MPUHITUITBI TOCTPOCHUS U pabOTHI
(moporoBeIii) [ pabOThl CETH CBA3M, IPOTOKOJIOB | CETH CBSI3H, IIPOTOKOJIOB OOMEHA
YPOBEHB oOMeHa uHpopmarmen U | uHpOpManuel U CUTHATU3AIUN

CHUTHAJIU3alUH, HCIOIB3YEMBIX B | OI[€HUBAET MPUHLMIIBI MOCTPOCHUS
CEeTAX CBSA3H, CTAHAAPTBl KA4YCCTBA | CHUCTEM CBS3H, IPOTOKOJIOB OOMEHA

Cpenauit o
pOBHeHL [ICpeaadu JaHHBIX U I'OJI0Ca nH(popManuen U CUTHAIM3AINH,

My HUCIONb3YEMBIX B CETAX CBA3HU, CTAaHIAAPTHI
KadyecTBa Iepefadyu JaHHBIX U Irojioca
Krnaccuduiupyer npuHIUII TOCTPOCHHUS

. CUCTEM CBSI3H, IPOTOKOJIBI OOMEHA

Bricokuit o
nH(pOopManuel U CUTHAIHU3AIIHH,

YPOBEHB

HCIIOJIB3YEMBIX B CETAX CBA3U, CTAHAAPTHI
KaucCTBa Mepcaavun JaHHBIX U I'0JIOCA

2.2 Tabnuua cOOTBETCTBUS PE3yJITATOB MPOMEXKYTOYHON aTTECTAIlMM 10 JUCHUIUIMHE YPOBHIO
sTana (OpMHUPOBAHUS KOMIIETCHIIUI

Kox nannkaropa

IIkama A HEA p
dopma KOHTPOJIS TOCTYOKEHUS
OIICHUBaHUA o

KOMITETEHITAH

YpoBeHb OCBOEHHUS
KOMIIETEHIINH




IIK-1.1 HU3KHI
YIOBJIETBOPUTEIHHO CpeaHui
BBICOKHH
HU3KUH
OK3aMeH XOpOLIO K-1.1 cpeaHui
BBICOKHI
HU3KUH
OTJINYHO CpEeIHMI
IIK-1.1 BBICOKMI
3. MeToauvecKkue MaTepuaibl, onpeaeJsoie nNpouexypbl OlleHUBAHUS
[Ipouecc oueHuBaHHWs 3HAHUM, YMEHUW, HABBIKOB U OombITa JIEITEIbHOCTHU,
XapaKTEPHU3YIOMUX d3Tanbl (HOPMHUPOBAHMS KOMIETEHIIMNA, TPEACTaBICH B Tabnumax 1o Gopmam
o0yueHus:
OneHouHble
Tun 3ansTUs Tema (pa3aen)
cpeacTsa

[IK-1.1 3HaeT NpUHIMIIBI TOCTPOCHUS U PaObOTHI CETH CBSI3U U MPOTOKOJIOB CUTHAIM3AIINY,

HCIIOJIB3YCEMbIX B

CETSAX CBS3M;

OCHOBBI CITYTHHKOBBIX TGXHOJ’IOFPIfI, HCIIOJIB3YEMBIX Ha

TpaHCHOpTHOﬁ CCTHU, NPHUHIMIIBI IMOCTPOCHUSA CIIYTHHKOBBIX ceren CBA3HU, 3aKOHOAATCIbBCTBO
Poccutiickoit @enepanuu B 00J1aCTH CBS3U, MPEIOCTABICHUS YCIyT CBS3U, CTAHAAPTHI B 00J1acTH
KauCCTBa YCIYT CBA3U

[IpyHIMIIBI TOCTPOEHUS PA3IUYHBIX BUAOB JIUHUNA U

Jlexims HCKYyCCHS
1 CHUCTEM CBSI3HU. Jlucky
Otuer no
JlaGopatopHas .
MyIbTUCEPBUCHBIE CETH nmaboparopHoit
pabota
pabote
Otuyer no
[IpakTnueckas N
aGoTa CucTembl CBSI3U Pa3IUYHBIX BUIOB MPaKTHYECKOU
P pabote
CamocTtosrenbHas [[I[pUHIUTIBI TOCTPOCHUS PA3IMYHBIX BUOB JTUHUN U SK3aMEH
aborta CHCTEM CBS3H.

4. TunoBbie KOHTPOJIbHBIE 32aHUS
Hpe,Z[CTaBI/ITB OJUH HpI/IMep 3aaHus 110 Ka)K,Z[OMy TI/IHy OIICHOYHBIX Cpe,Z[CTB JUUIA Ka)KI[Oﬁ
KOMITETCHITNH, (POPMUPYEMOU TAaHHOW JUCITUTUTHHOM.

Komnerennus ITK-1
IIpumep 3axanus no J1adbopaTopHoii padore:
5.1 Cxondurypupyiite B cpelne MOICTHUPOBAHUS CETh.

2.1 JloGaBbTe B CO3JaHHYIO Ce€Th HOYTOYK U cepBep. CKOHPUTYpUPYHTE MX TakK, 4TOOBl OHHU
MOAKIIIOYAINCh K OecripoBoaHOi cetu. CepBep MOMKEH WMETh TaKKe MOIKIIOYCHHE K MPOBOJIHOM

ceTH (B TOM e KOMMYTaTOpe, YTO ¥ TOUYKH OECIPOBOTHOTO JOCTYTIA).
2.2 Hcnonb3yst KOMAHIHYIO CTPOKY 3a/laiiTe CETEBBIM y3JIaM:

a. YHUKaIbHBIC CCTEBBIC HUMCHA,

b. TlpuBercTBeHHbBIC

npuriialicHuA, B

WHpOPMAIIHS O CETEBOM YCTPOICTBE;

C.
d.

OMMCaHUs ISl COOTBETCTBYIOUINX CETEBBIX MHTEP(EICOB.

KOTOpBIX ~ Oyner

YKa3bIBaAThCA  KpaTKad

[Taponu u1st IPSAAMOTO MOAKIIOYEHUS K YCTPOMCTBAM U PEKUM UX ITPOBEPKH;
Jns ycTpOHCTB, COCOUHSIOMIMX TJIABHBIA W JIOTOJHUTENBHBIA O(HCHI 3a1aiTe




2.3  CoxpaHHWTe HACTPOHWKH CETEBBIX YCTPOMCTB B HMX DJHEPTrOHE3aBUCHUMOHN mamsTh. Jlis
MapIIpyTU3aTOPOB, COCTUHSIONIUX OCHOBHOU U JOMOIHUTEIBHBIN O(UCH COXpAaHUTE KOHPUTYPALIUIO B
OTJIeTbHBIE (haiiIbl.

2.4 CosznmaiiTe cleHapuidl TMPOBEPKH PabOTOCTIOCOOHOCTH CETH, B KOTOPOM HEOOXOJMMO
IIPOBEPUTH TIepeiavy CISAYIONINX TaHHbIX:

a. ping ot kommeiorepa PC1 B rmaBHoM oduce 10 kommbiotepa PC2 B 10NOIHUTEIEHOM
oduce;

b. ping ot kommerorepa PCO B rmaBHoM odrce 10 cepepa Server() B rIIaBHOM KOPITyCe;

C. ping ot komnbioTepa PC2 B raBHOM oduce 10 cepBepa Server2 B AONOTHUTEIEHOM
oduce.

IIpumep 3axanus o npakTu4eckoi padore:
OTHoOlLIEHNE aMIUINTY[bl CUTHajia Uc K CPEJHEKBAJPAaTHYECKON OIIMOKE KBAHTOBAHUA O,y

paBHO A 1b (OTHONIEHHME CHIHANI-UIYM). Y4YUTHIBAs, Y4TO O, :T’ rae A — war KBaHTOBaHUS,

ONPENICJINTh HAa CKOJbKO OB yBENIMYMTCA OTHOLIEHWE CHUTHAI-IIYM IPU YBEIMYCHUM BEJINYMHBI
paspsanoctu ALIT vHa m pa3psinoB?

[Tpumep OuieTa Ha YCTHOM K3aMEHE

IK3aMeHANUOHHBbIN OUIeT YTBEPXAIO:
YpTUCHU Cubl'YTU No 1 3aB. kadpeapoit MDC
1o aucuuruiiie _OCHOBBI MOCTPOEHUS
MH(GOKOMMYHUKAIMOHHBIX CUCTEM U < » 20 1.
cere

Hamnpasnenue 11.03.02 mpoduns UTYC  dakynsrer UMY Kypc _2 cemectp 3

1) JluckperH3aius CUTHANIA, TEOpEMa OTCUETOB.

2) TloHsTHE MyJIBTHCEPBUCHBIX CETEH.

3) PaccuuTaTh TUHAMHYECKHI TUAMa30H CUTHAJIA U MHK-()AKTOP, €CIIU U3BECTHO, YTO Pmin = 0,02

MKBT, Pmax = 682,5 MBT, P¢p = 3,5 MBT.

[Toanuces mpenonaBaresns

IIpuMepHBIii IEpeYeHb BOIIPOCOB K YCTHOMY 3K3aMEHY:

1. OcHoBHBIE TOHATHSA: WH(OpMaIUs, cooOIeHWe, CUTHAI, KaHaJl Tepeaadnd (CBS3W), TPaKT
nepeayn, CUCTEMA JIEKTPOCBS3H, CETh AJIEKTPOCBSI3U, CEAHC CBS3H, MPOTOKOJI, KOMMYTAIIHS.

2. CTpyKTypHas cXxeMa aHaJOTOBOM CHCTEMBI JIEKTPOCBSA3H. TpeOOBaHMS K CETSIM DJIEKTPOCBS3H:
[Tpon3BOANTENBEHOCTD, HAAECKHOCTh, HH(OPMAIIMOHHAS 0€3011aCHOCTh, KHUBYYECTh.

3. CtpykTypHas cxema IudpoBOM ceTH 3MeKTpocBs3u. HazHaueHnne 0JI0KOB.




4. KBaHTOBaHME CUTHAJA, IIyM KBAaHTOBAHMUS, JUCIIEPCHS IIIyMa KBAHTOBAHMUSL.

5. OcHOBHBIC TapaMeTPhl CUTHATIOB. 3HAUEHUS ITHX MapaMeTPOB JJIsI TUTIOBBIX CUTHAJIOB.

6. Mepa onpeneneHus KoJmuecTBa HHGOpMAMK B cooOmeHnn dHTponus. CBOWCTBA YHTPOIUH.
N30BITOYHOCTD ¥ POU3BOAUTEIHLHOCTh UCTOYHHKA.

7. IlonsTue criekTpa curHana. 3Ha4YeHUs IHUPUHBI CIIEKTPA TUIIOBBIX CUTHAJIOB AJIEKTPOCBSI3H.

8. Jluckperusainus CUTHAJIa, TEOPEMa OTCUETOB.

9. Knaccudukanuus JIUHUN SIEKTPOCBSA3HU, O0JIACTh WX NPUMEHEHHUS, 3HAYEHUS MpeaeibHbIX
CKOPOCTEH Mepeiaynl TaHHBIX B PA3IMYHBIX IMHUSAX CBSI3U.

10. MomHoCcT, curHajga. YpPOBEHb MOIIHOCTH curHaja. IlepeBom w3 aOCONIOTHBIX B
OTHOCHUTEIILHBIE YPOBHHU.

11. MeTonpl OLEHKHA TOCTOBEpHOCTH Tepenaun coodmenus. Koapdunment ommbok. [lonstue
SNR. Tunosslie 3nauennss SNR u BER nns kananoB cBs3u.

12. OcHoOBHBIE XapaKTEPUCTUKH KaHala ToHaNbHOW yacToThl (TY) m ocHOBHOro IM(POBOTO
ka"ana (OLK).

13. OcHoOBHBIE XapaKTEPUCTUKN MHOTOKAHAJIbHBIX CUCTEM CBS3H.

14. Meronbl pa3neicHHsl KaHAJIOB B TPYNIOBOM TPaKTe: MPHUHIMII YACTOTHOTO pa3/eiICHHUS
KaHaJIoB, 00JIaCTh MPUMEHEHUSI.

15. Meronbl pa3aeneHuss KaHAJIOB B TPYMIIOBOM TPAaKTE: MPUHIUIBI BPEMEHHOTO U KOJIOBOTO
pas3JiesieHrs KaHajaoB, 00JacTh MPUMEHEHUS.

16. TlonsiTue Momynsiuu. Buabl MOIYSIIUU, CIIEKTPBI MOAYIHPOBAHHBIX CUTHAIOB. CpaBHEHHE
AM, UM u ®M. O6acTh UX TPUMEHEHUS.

17. TloHaTuss TpaHCHIOPTHBIX ceTel W cerei agoctyma. CeTu O0OWIETr0 M OTPaHUYECHHOTO
M0JIb30BAHUS

18. Cunxponuzanus B IM(POBBIX CETAX: TAKTOBas, HuKIoBas. CkpemOep.

19. Mexnaynaponnbsie opranu3anuu no crangaprusanuu (MCD, ETSI, ANSI, CEPT, ISO, IEEE,
FCC u np.). HaznaueHnue naHHbIX OpraHU3aUN.

20. KoMmmyTanuu KaHajaoB, COOOIICHUI W MakeToB. JIOCTOMHCTBA M HEIOCTATKHU KaXIOW CXEMBI
KOMMYTaIlHH.

21. OcHOBHBIE TPUHITUITEI HHPOKOMMYHHUKAIIMOHHBIX CHCTEM.

22. JIOCTOMHCTBA U HEOCTATKU OECIIPOBOIHBIX U HANPABIISIONUINX JIMHUHN CBS3H.

23. Knaccudukanmsi cucTeM MoABUKHON (MOOUIIBEHOI) CBSI3H.

24. Crpykrypa cucremsl noasmkHou csizu (CIIC).

25. Knaccudukanms cuctem CIIC. Hanpasnenns u nepcnektusbl pazsutus CIIC.

26. KonBeprenuus cereii (UKCUPOBAaHHOH M MOOWIBHOM cBA3H. OCHOBHBIC MPUHIIUIIBI
texHojoruu IMS.

27. Tonstue cereit cBs3u caenyromero mokoseHuss NGN (Next Generation Network).

28. OCHOBBI paHOpENeHHON CBSI3U: MIPUHIIMII TIOCTPOCHHUSI, 00JIaCTh MPUMEHEHUS, TOCTOUHCTBA U
HEJOCTaTKHU.

29. TloBepXHOCTHBIE M TPOCTPAHCTBEHHBIE PAIUOBOJIHBI, pedpakuus. AHTEHHO-(UIEPHBIC
TPaKTHI.

30. /lmamazoHbl paguMOBOJIH TI0 4YacTOT€ W NPHUMEpPbl HMX HcHoyib3oBaHusA. OcobeHHOCTH
pacipoCTpaHeHUs JITUHHBIX, CPETHUX U KOPOTKHUX BOJIH.

31. OCHOBBI CIyTHUKOBOM CBSI3U: MPHUHIIMII MOCTPOEHUS, 00JaCTh TPUMEHEHHUs, JTOCTOMHCTBA U
HEJOCTaTKHU.

32. OCHOBBI CITyTHUKOBOMW CBSI3H: BHJIBI OPOUT CITyTHHUKOBOH CBSI3U, paboune AHana3oHbl 4acToT,
BU/JIbI CITyTHUKOBBIX aHTEHH.

33. OCHOBBI BOJIOKOHHO-ONTHYECKON CBSI3U: MPUHIUI MOCTPOEHUs, O0JacTh NpPUMEHEHUS,
JOCTOMHCTBA U HEAOCTATKH.

34. CTpyKTypa ONTHYECKOIO BOJOKHA, OCHOBHBIE MapaMeTphl: 3aTyxaHue, nucnepcus. Bumbl
BOJIOKOH.

35. OCHOBBI TOCTPOCHHS KOMIBIOTEpHBIX ceTel. OOO0CHOBaHHWE MOMYJISAPHOCTH MPOTOKOJIA
Ethernet. KommyraTop, MapmpyTu3anTop, ceTeBoii agantep, xao.



36. DranoHHas MOJENb B3aUMOICHCTBHSI OTKPHITHIX crcteM (Moenb OSI).

37. Ilporokonsl cereit cBszu. Ctek mpotokosos TCP/IP.

38. Opranmsarnust aboHEHTCKOro goctyma. [IpoGiema «mocnenrei munny. Konmemus Triple
Play. ITonsiTHe MyJIBTHCEPBHUCHBIX CETEH.

39. IMpunnumnes! [P renedonun, ncrnonp3yembie KOJEKH U TPOTOKOJHI.

40. OcHoBsl OecripoBoHbIX cereit noctyna Wi-Fi, Bluetooth.

5. BaHK KOHTPOJIbHBIX 3aJJaHUI ¥ MHBIX MATEPHAJIOB, HCIIOJIb3YEeMbIX B IpoLecce Mpoueayp
TeKYLIero KOHTPOJIA ¥ MPOMEKYTOYHOM aTTecTAlUN

[IpencraBnen B 9JeKTpOHHOM  MH(OpManmoHHO-oOpa3oBarenbHO  cpene  mo  URL:
http://www.aup.uisi.ru.



OueHOYHbIE CPEJICTBA PACCMOTPEHbBI M YTBEPXKAEHDI HA 3ace1aHK Kadeaps! MD2C

31.05.2021 r [Tporoxon Ne 13

3apeayrowwmii kadenpoii (pazpaboruunka) N. 'unnoménos

NnoAIgCh WHUALHAJIBI, (i)aMHHHﬂ

31.05.2021 r.




OreHOYHBIC CPEICTBA PACCMOTPEHBI M YTBEPKACHBI Ha 3acenannu kadenpst MOC

31.05.2021 r [Tpotokom Ne 13

3aBeyronuit kadeapoii (pazpaboTunka) E.N. 'nunoménon

IO AITHUCH HWHUIIUAJIbI, q)aMI/IHI/IH

31.05.2021 I.
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