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1. Hepeqeﬂb KOMIIeTEHIIMI 1 HHIAUKATOPOB UX JOCTUKCHUSN

Hpouecc H3YYUCHUS JUCHUIIIIMHBI HAITPABJICH Ha (1)OpMI/IpOBaHI/Ie [Q1(137:0)11170.€ KOMITCTEHITHI:

Ko n HaumeHoBanue
KOMIIETEHIINHU

Kon n HaumeHoBaHune
UHIUKATOPA JOCTMKEHUS
KOMIIETEHIINH

Oran

[IpenmecTBytomine 3Tamnsl
(c ykazaHueM
JUCITATITUH/TIPAKTHK )

OIIK-5 - Cnoocoben
MIPUMEHSATH
MEPCIEKTUBHBIE METO/IbI
HCCIEIOBaHUS u
peuieHus
po¢eCcCHOHATBHBIX
3aJa4 Ha OCHOBE 3HAHMS
MHPOBBIX TEHIEHIIUNA
pa3BUTHS CHCTEM, CETEH
u YCTPOMCTB
TEJIEKOMMYHHUKALAN

®opMa NpOMEKYTOYHON aTTECTALUU 10 JUCLUILUIMHE — 3a4eT




2. IMoka3aTean, KpUTEPHH M MIKAJIbI OLlCHUBAHUSA KOMIIeTeHIN

2.1.

JAUCHUILIUHEBI SABJIACTCA YPOBCHB UX OCBOCHHA.

[Toka3zarenem oleHMBaHHUS KOMIIETCHIIMK Ha 3Tane WX (OPMHUPOBAHUS NMPH WU3yUCHUH

I/IH}II/lKaTOD 0CBOCHUSA

IToka3zaTeb oeHUBAHUSA

Kpurepuii oueHuBanus

KOMIIEeTEHIIUHN
OIIK-5 —  Cnoco0eH | 3Haer: BrimonHenue mnpakThdeckux padoT 1o
MIPUMEHATh - METO/IbI MOAETHPOBAHHS IUCHUIUIMHE B COOTBETCTBHH  C

[IEPCIEKTUBHBIE METObI
HCCIIEI0OBAaHUS U PEIICHUS
po¢eCCHOHATIBHBIX
3a1a4 Ha OCHOBE 3HAHUSA
MHUPOBBIX TEHACHLINAN
pPa3BUTHS CUCTEM, CETEU U
YCTPOMCTB
TEJIEKOMMYHUKAIUI

CUCTEM Ilepeaaun
uH(popmaruu, ceTet u
YCTPOMCTB
TEJIEKOMMYHHUKALIHIA;

- IEPEIOBbIE OTEUECTBEHHBIE
1 3apyOeKHbIE JTOCTHKEHUS
B 00JIACTH CHUCTEM CBSI3U U
YCTPOMCTB
TEJIEeKOMMYHUKALN;

- IEPCIIEKTUBHBIE
HaIpPAaBJICHUS PA3BUTHU
oTpaciu
MH(POKOMMYHUKAIUH.

VYwmeer:

- IPOBOJUTH UCCIIEN0BAHUS B
001aCTH CUCTEM, CETCH U
YCTPOMCTB
TEJIEKOMMYHHUKaUN

- IPUMEHSATh METOBI
MaTEeMaTHYECKOr0 aHAJIN3a U
MOJIETIUPOBAHU;

Bnaneer: HaBbIKAMU
IIOCTPOCHHSI aHAJTUTHYECKUX
U HUMUTAIMOHHBIX Mojeneil
CHUCTEM, CETEM U YCTPOWCTB
TEJEKOMMYHUKALUH.

rpa¢puxoM. CocTaBleHHE OTYETOB II0
npaktudeckuM pabortam. Ilpum 3ammure
MPAaKTUYECKUX padoT:

- (OopMyYIHPYET BBIBOJIBI TI0 MOJTyYESHHBIM
pe3yJbTaTam;

- TIOKa3bIBaeT 3HAHHME MPOrPAMMHOIO

MaTepuasa IO JUCLUIUIMHE, OCBOWII
OCHOBHYO PEKOMEH/I0BaHHYIO
JIUTEpaTypy;

- IEMOHCTPUPYET CTAOMJIbHBIN XapakTep
3HAHUW W yMEHHM M CIOCOOEH K UX
CaMOCTOSTEIIBHOMY IIPUMEHEHUIO.

IIxajna oneHNBaHNUA.

5-0aJNIbHAA HIKAJIA

Kpurepun onenkn

OT1iIu4HO «5»

OTtBeyaeT Ha BOINPOCHI CAMOCTOSITENIBHO. ACHHMPAHT AEMOHCTPUPYET
c(OpMUPOBAHHOCTh JAUCLUUIUIMHAPHBIX KOMIIETEHIINM, 0OHApPYKUBAET
BCECTOPOHHEE, CHUCTEMATHUeCKoe M TioyOoKoe 3HaHUEe Y4eOHOro
MaTepuanga, YCBOWJ OCHOBHYIO JIUTEpaTypy U  3HaKOM C
JIOTIOJIHUTEIBHOM  JIUTEPATYPOM, PEKOMEHAOBAHHOW IIPOrpPAMMOM,
CBOOOZHO OMNEpUpyeT MPUOOPETEHHBIMH 3HAHUSIMH, YMEHHSIMH,
IPUMEHSIET UX NP BBIIIOJIHEHUH 33JaHUI MOBBIIIEHHON CI0KHOCTH.

Xopomio «4»

OTBeuaeT Ha BONPOCHI CAaMOCTOSITENIBHO. HO C 3aMEYaHUSIMH.
AcCHHMpaHT JEeMOHCTPUPYET C(HOPMHUPOBAHHOCTD AMCHUUIUIMHAPHBIX
KOMIIETEHIINMT HAa CpPEJHEM YpPOBHE: OCHOBHBIE 3HAHUS, YMEHUS
OCBOCHBI, HO JIOMYCKAIOTCSI HE3HAYUTENbHBIE OIIMOKH, HETOYHOCTH,
3aTpyAHEHMS DY aHAJIM3€ CUTYallMH, IEPEHOCE 3HAHUM M YMEHMI Ha




HOBBIC, HCCTAHAAPTHBIC CUTYallluH.

yI[OBHeTBOpI/ITeJIBHO «3»

OtBeuaeT Ha BOMNPOCHI HEIOCTATOYHO CAMOCTOSTEIBHO. ACIHMPAHT
JEMOHCTPUPYET CHOPMUPOBAHHOCTH TUCITUTUIMHAPHBIX KOMIIETCHITHIA
Ha 0a30BOM YpOBHE: B XOJ€ MPAKTUYECKUX 3aHITUN IOIMYCKAIOTCS
3HAYUTENbHBIE OMIMOKH, TMPOSIBISIETCS OTCYTCTBHE  OTIEIBHBIX
3HAHWI, YMEHHWH, HABBIKOB [0 HEKOTOPHIM AUCIUIUIMHAPHBIM
KOMIIETCHIIMSIM, aCIIUPAHT UCHBITHIBAET 3HAUUTENIbHBIC 3aTPyJHEHUS
IpU ONEPUPOBAHWH 3HAHUSIMU W YMEHMSIMHU IPU KX IEPEHOCE Ha
HOBBIE CUTYalIUU.

AcCnHMpaHT JEMOHCTPUPYET C(HOPMHUPOBAHHOCTh AMCLUUIUIMHAPHBIX
KOMIIETEHIIMM Ha ypOBHE HWXE IIOPOrOBOrO,  IpPOSABIAETCS

HeynoBnerBopuTeNnbHO «2» | HEAOCTATOYHOCTh 3HAHUM, YMEHMH, HAaBBIKOB. JlucuMIuiMHapHbIE

KOMIIeTeHIIMM He cdopmupoBanbl. [lposBisercs momHOE WM
IIPAKTUYECKH MOJTHOE OTCYTCTBUE 3HAHMM, YMEHUN, HABBIKOB.

bunapuas Kpurtepuu ouenku
IIKaJa
3auTeHo OneHka «3aumenoy» CTaBUTCS ACMHUPAHTY, OBIAJCBIIEMY 3JIEMEHTAMH KOMIIETEHIIUU
«3HATh» U «yMETb», MPOSBUBIIEMY IOJIHOE 3HaHHE MPOTPAMMHOI0 MaTepuaja Io
JTUCIHUILTAHE, OCBOMBIIIEMY  OCHOBHYIO  PEKOMEHIOBAaHHYIO  JIHTEpaTypy,
OOHapy>XMBIIEMY CTAOWJIBHBIM XapaKTep 3HAHUH M yMEHUH M CIIOCOOHOMY K HX
CaMOCTOSITEILHOMY IPUMEHEHHUIO M OOHOBJICHHIO B XOJI€ MOCIEAYIOIIero o0y4eHus u
MPAKTUYECKON AESITETbHOCTH.
He saureno | OnieHKa «He 3aumeno» CTAaBUTCS acCMUpPAHTy, HE OBIAACBIIEMY HU OJHUM W3

3JIEMEHTOB KOMIIETEHLIUH, T.€. OOHApY KMUBILIEMY CYIIECTBEHHbIE MpoOebl B 3HAHUU
OCHOBHOTO  MPOTPaMMHOI0  Marepuaia [0  JUCHHUIUIMHE,  JOIMYCTUBIIEMY
MPUHLMIKATIbHBIE OUIMOKU MPU NMPUMEHEHHH TEOPETHUECKHX 3HAHWIl, KOTOphle HE
MO3BOJIAIOT €My TPOAODKATH OOyYeHHEe WM MPUCTYIUTh K TPAKTHYECKON
JesITeNIbHOCTH 0€3 JOMOJIHUTENbHON NOATOTOBKY IO JaHHOW AMCLMILIMHE.




3. Meroauyeckue MaTepuaJbl, ONpeae/siloliue Mpoueaypbl OLeHUBAHUSA 110 AUCHUILINHE

3.1. B xoae peaqm3anuu JUCUMILIMHBbI UCHOJIb3YIOTCH ciaeaywinne GopMbl 1 MeTOAbI
TeKYILIero KOHTPOJIA

Tema n/unu pasaed @®opMbI/METOAbI TEKYILIETO
KOHTPOJIsI YCIIeBAE€MOCTH

OIIK-5 — Cnoco0OeH NpUMEHATh NEePCIEKTUBHbIE METOIbl UCCIIEIOBAHUS U PEILICHUS
poeCCHOHATBHBIX 33]1a4 Ha OCHOBE 3HAHHUS MUPOBBIX TEH/ICHINI Pa3BUTHS CUCTEM, CETEH H
YCTPOMCTB TEJIEKOMMYHHMKALIMI

Paznen 1. OcHOBHBIE XapaKTEPUCTUKN MH(POKOMMYHUKAIIMOHHBIX | DK3aMeH

CHCTEM U CETEU

Pazgen 2. [IpoTOKOJIBI ¥ TEXHOJIOTUH MMAKETHBIX CeTen [IpakTrueckas pabota, SK3aMeH
Paznen 3. Lludpossie cuctemsl nepenadn uHGopMauu u [IpakTuueckas pabora, sK3aMeH
00paboTKa CUTHAJIOB

Pa3nen 4. Ontuueckue CUCTEMBI IEPEaul U CETH [IpakTudeckas pabora, FK3aMeH
Paznen 5. Cetu u cucteMbl paguocBsi3u [TpakTuueckas pabora, SK3aMeH
Paznen 6. Teopus Tenerpadrixka MyJIbTHCEPBUCHBIX CETEH [IpakTrueckas pabota, SK3aMeH

3.2. TunoBbie MaTepHaabl TEKYLIEr0o KOHTPOJIS yCIEBAEMOCTH 00y4a0IMXCS
[TpakTryeckas pabora Ha Temy: «Mojenu KaHayoB nepenauu cetu SG»

3ananue 1. [IpousBenure kiaccU(PUKALNIO XapaKTEPUCTHK PACHpPOCTPAHEHUS! CUTHAJIOB B CETH
5G ang MWIIMMETPOBOTO Juana3oHa JUIMH BOJH. IIpyMeHHMTE CHUCTEMHBIN MOAXOA W YUYTHTE BCE
3¢ ¢eKxTsl U mapaMmeTpbl, BKJIIOYass MOTEpU Ha JIMCTBE JAepeBbeB, pdekT [lomnepa, morepu u3-3a
aTMOC(EpHBIX OCaJKOB W T.n. Bce AIeMeHTBl CHCTEMBI M HMX B3aUMOCBS3H OTOOpa3uTe B BHIIE
CTPYKTYPHYIO CXEMY.

3ananue 2. [IpousBenute 0030p HayYHBIX MyOJUKALMH U MEXTyHAPOIHBIX CTAHAAPTOB IO TEME
«Mopenu kaHanoB nepenadu cetu SG» U 3aM0IHUTE TaOJIHUILY.

Tabauna 1. XapakrepucTuku MoJenel KaHaaoB nepeaayu cetu 5SG

HazBanue
TexHomorus win Pabouas Ton o
Cuenapuif MOJIENH Ornucanue
CTaHAapT 4acToTa | pa3paboTKu aHaTa

el A Bl El el Fad

Tunosble MaTepHuaJbl 1/l IPOBeAeHUSI IPOMEKYTOUHON aTTECTAUH 00yYaIOLIUXCS
Bormpocs! k 5k3aMeHy:
1. Ponms u mecto mHpOoKOMMyHUKaMOHHBIX cucTteM U cereir (MKCuC) B dopmupoBanun
MH(POKOMMYHUKAMOHHON CTPYKTYpbI 00mecTBa. MKCuC kak G0JbINe U CI0KHBIE CUCTEMBI.
2. OcHOBHBIE MOJIETIH U XapaKTEPUCTUKU UHPOPMAITHOHHOTO TpaduKa.
3. Ioxkazarenu pynkunonuposanus (I1d) UKCuC. Pacuet u obecnieuenue [1O NKCuC.




4.

Metoapl ynpasneHust xapakrepuctukamu u napamerpamu UKCuC. Ilpumenenune monenu

B3auMoiecTBUs OTKPBIThIX cucteM B UKCuC.

5.
6.
7.
8.
9.
10.

Knaccudukanus mpotokoioB u TexHomoruii [P-cerei.
Ethernet oneparopckoro knacca (Carrier Ethernet).
Krnaccudukanus anropuTMOB B MPOTOKOJIOB Mapmpytusanuu. [Ipotokon Open Flow.
[P-tenedonus (VolP). [P-reneBunenue (IP-TV). Yenyru OTT.
[TpOTOKOIIBI COTOBBIX CETEH CBSI3M Pa3IMYHBIX CTAHIIAPTOB.
MeTtonbl aHanM3a, CHHTE3a U OMTUMU3AINH CTPYKTYPbl MYJIBTUCEPBHUCHBIX ceTeil Ha 0aze

xounenuiit NGN/IMS.

11.
12.
13.

NFV.

14.
15.

Texnonornu u nporokossl Murepuera semen [oT.
TexHoornuu U NPOTOKOJIbI MEXMAIIMHHOTO B3aumoencTBus M2M. CeHcopHble ceTu.
[TporpaMMHO-KOHGUTypUpyeMble CeTH. TeXHOJOTUs BUPTyalU3alMH CETEBBIX (DYHKIMMA

Bynymue cetu (Future Networks).
Vopexnatomass  koppekuus — ommbok  FEC, momexoycrtoiiumBoe  KOaupoBaHHUE

nH(pOpMaLIUH.

16.
17.
18.
19.
20.

CpaBHUTENBHBIN aHaTU3 KOJOB: Ko Puna-Conomona, typookoa, LDPC-koz.

Teopema 0 aAUCKpeTH3aLUU A7 Y3KOHMOJIOCHBIX CUTHAJIOB.

HuckperHoe npeobdpazoBanue XapTiiH.

[Tpeo6paszoBanue ['unpbepTa, 061aCTH MPUMEHEHUS.

R-pynkumn, aromapsele QyHKuMM, BeiBieThl B 3agavax (uiubTpauuu U UudpoBOH

00pabOTKH CUTHAJIOB.

21.
22.
23.
24.
25.
26.
27.
28.

lonorpaduueckas cBsi3b, TEXHUYECKHE XaPaKTEPUCTUKH.

KBaHTOBas CBs3b, KBAHTOBAsI KPUITOTpadus.

[IpsiMmoxaoTHYECKHE CUCTEMBI CBSI3H.

[TepcneKTHBHBIE TEXHOJIOTUU BOJIOKOHHO-ONTHYECKUX CHCTEM IepelauH.

HoBble TexHOIOTMHM MYIbTUINIEKCUPOBAHNS ONTHYECKUX KaHAJIOB.

MHorocep/1eBUHHBIE BOJIOKHA, MAJIOMOIOBBIE BOJIOKHA, UX XapaKTEPUCTUKH.
Korepentnsie BOCII, cTpykTypHas cxema, KOMIIOHEHTHI.

Anroput™sl 1IMppoBoit 00paOOTKK CUTHAJIOB Ul KOMIICHCALUU AUCTIEPCUU U YCTPaHEHHS

HEJIUHENHBIX UCKAKEHUN.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

NLOS.

43.
44.
45.
46.
47.
48.
49.

[TonHocThIO OonTHYeckue ceTu. OnTuueckue TpancnoptHbie ceTd (OTN).
Komnonents! ontrueckux cereir. ROPA-ycumurenu. OTN kpocc-KOMMyTaTOpPHI.
Texnonorun Nyquist WDM, Super Channel, FlexGrid.
DWDM-SCM-PON-cetu.

OnTnueckue tpa"cnoprHelie cetu 5SG. Tpancusepsl cereit 5G.

CoBpemeHHast paAMOCBA3b: TEXHOJIOTUU U CUCTEMBI.

[TakeTHBIE paaUOCETH, UX KJIaCCU(DUKALIHS.

Ceru Wi-Fi mectoro nokosneHus.

[TporpamMMHO-KOH(pUTYpUpPYyEMOE paano.

Cern crannapra 5G, Gigabit LTE.

Texnonoruu ceteit 5G Beamforming, NOMA,

Texuomornn MU-MIMO, Massive MIMO.

Knaccudukanust Mmoaeneit painokaHaios.

Mopnenu paavoKaHaIOB MMJUIMMETPOBOIO AMAana3oHa UIMH BOJIH Aisa cueHapueB LOS

Texnonorun COFDM, OFDMA, SC-FDMA.

Panno texnonorun nuatepHera Bemel. Moayssamus LoRaWAN.

DKOHOMUYECKHE acTeKThl (pyHKImonupoBanus [P-cereil.

KadectBo 06cmyxuBanus B cetsx IP.

Mogenu nogaepxkku QoS B IP-cetsix.

Traffic Engineering. [ImanupoBanue mpoIryCcKHON CITOCOOHOCTH CETH.

OCHOBHBIE MOJIENIU OIIEHKU KaHAJILHOTO pecypca JIJIsi CEPBUCOB PEAIbHOI'O BPEMEHH.



50. MaremaTuueckoe ONMUCaHHE MOJIENM OLEHKH KaHAJIbHOTO pecypca B MYJIbTHUCEPBHCHBIX
CeTsX.

baHK KOHTpOJBHBIX BOMNPOCOB, 3a/JaHUil M HHBIX MaTEpUAJIOB, HUCHOJIB3YEMBbIX B Ipolecce
MPOIEelyp TEKYIIEro KOHTPOJS U MPOMEXKYTOYHOH aTTeCTAllMd HAXOAMTCS B Y4eOHO-METOAMYECKOM
KOMIUIEKCE TUCHMIUIMHBI W/WIN TPEACTaBIE€H B 3JIEKTPOHHONW HH(OpMaIMOHHO-00pa30BaTeIbHON
cpene o URI: http://www.aup.uisi.ru/.

3.3. Mertoauyeckue MaTepuaJibl NPOBEACHUS] TEKYLIEro KOHTPOJISA U NMPOMEKYTOYHOM
arrecTaly 00y4YaroImuxcs

[lepeueHp METOAMYECKUX MAaTEpUaANOB JJIsi TOJATOTOBKM K TEKYLIEMY KOHTPOIIO H
MIPOMEKYTOUHOM aTTeCTaIIH:

1. Meroanueckre yka3zaHus K BBIIIOJHEHHUIO MPAKTUYECKUX paboT no AucuuminHe « CUCTEMBI,

CEeTH U yCTpoiicTBa TenekoMMyHuKanuit». —URL: http://www.aup.uisi.ru/.




