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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

[lenpro OCBOEHUS TUCIUTLINHBI SBISETCS POPMUPOBAHUE CIEAYIONUX KOMITCTESHITUH:

OIIK-3 CnocobeH TNpUMEHATh COBPEMEHHBbIC HWH()OPMAIMOHHBIE  TEXHOJIOTHH,
UCIIOJIB30BaTh KOMIBIOTEPHBIE CETH M MPOrpaMMHBIE TMPOAYKTHI JJisi pelIeHus 3ajaad
npohecCuoHaNBHOM NeSTeNbHOCTH.

IIK-1 CnocobeH MpOW3BOAWUTH aHAJIM3 COCTOSHUS HAYYHO-TEXHUYECKOH MPOOIIEMBI,
TEXHUUYECKOTO 3aJaHusi, GOpMyIupOBaTh LI€JIb U 3aJladyd HAYYHOIO HCCJIENOBaHUS B 00JIacTU
po(hecCHOHATLHOM e TSIILHOCTH.

[IK-2 CrnocoOeH OCyIIEeCTBISATh IOCTPOCHHE MAaTEMaTHUYECKHX MOJCNIeH OOBEKTOB
WCCJICIOBAHMSI M BEIOOP TOTOBOTO WK Pa3pabOTKy HOBOTO aJrOpUTMa PEIICHUS 3a]auu.

[IK-3 CrnocobGeH ucmonb30BaTh COBPEMEHHOE 00OpyAoBaHWE JJIi  pelleHus
po(hecCHOHANTLHBIX 3a]1ay.

PesynpraramMu OCBOEHUS NMCLUIUIMHBI SBISIOTCS CIEAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

POOIIK-3.2 [Ilpennaraer HOBbIE UM W TOAXOJAbl K PEIICHUIO HAy4YHO-
WCCJICIOBATEIILCKAX W TPHKIAIHBIX 33Jla4 C KCIOIh30BAaHUEM HH(POPMAIIMOHHBIX CHCTEM U
TEXHOJIOTHI

POIIK 1.1 ®opmynupyet npoOaeMy U OnpeaesseT NpeaMeTHYI0 00JacTh UCCIICI0BAHMUS,

POIIK 2.1 ®opmynupyer NOCTAaHOBKY 3aJaud, OINpEAeNseT MapaMmeTrpbl U (PYHKIHUH
pa3pabaThIBa€MOIl CUCTEMBI;

POIIK 2.2 Ompenensier alropuT™ U HabOp mapaMeTpoB, ¢ YYETOM KOTOPBIX OJIKHO
OBITH MPOBEJICHO MOJICTUPOBAHUE YCTPOUCTBA UIIA CUCTEMBI,

POIIK 3.1 [loHuMaeT npUHUMIBI I€UCTBUS YCTPOUCTB U CUCTEM, NPEIHA3ZHAYCHHBIX IS
penteHus npodeccuoHaIBHBIX 3a/1a4.

2. OueHoOYHbIE MATEPUAIBI TEKYIEr0 KOHTPOJISI U KPUTEPUH OLIEHUBAHUS

DJIEMEHTBI TCKYIIECTO KOHTPOJIA:
— YCTHBIC OIIPOCHI.

Yerusiit onpoc (POITK-1.1, POITK-2.1)
Y CTHBIN OMPOC COCTOUT U3 2 TEOPETUICCKIX BOTIPOCOB.
YacToTHO-BpEMEHHasl CeTKa PecypcoB.
Uto takoe BWP.
[TepBUYHBII CUTHAT CHHXPOHU3AIMH.
BTopuuHbIii CUTHAJI CHHXPOHHU3ALIUH.
Monynsauus B kanane PDSCH.
OFDM-monynsmus B HucxoasmeM kanaine 5G NR.
CrpykTypa curnanoB kaHaia PBCH.
[TomexoycToiurBOe KoIMupoBaHue AJaHHBIX kaHama PDSCH.
Curnan CSI-RS u ero napamerpsl.
. [lepenaua ynpasisitorieit ”HGOpMAIIMK B HUCXO/ISIIEM KaHAJIE CBSI3H.
. Curaan DMRS mis xanana PDSCH.
. Curnan PTRS mis xanama PDSCH.
. Pexxum yctanoBnenus cBsizu. O0Imas ceTka 4acTor.
. OFDM-moynstus ¥ pa3HECeHNE IO THECYIITUX.
. OcHoBHBIE MapameTpbl curHana kanaiga PDSCH.
. OcHOBHBIE MapameTpbl curHana kanana PDCCH.
. OcHoBHBIe MapameTpbl curHana kanaiga CSI-RS.
. Buner n Haznauenne CORESET.

CoNoOAEWNE
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Kputepuu onenvBanus:

Pe3ynbrarel ycTHOro ompoca ONPENENAIOTCS OLIEHKaMH «OTJIMYHO», «XOPOILOY,
«YAOBIETBOPUTEIBHOY, «HEYIAOBIECTBOPUTEIHLHO.

OI_ICHKa «OTJIMYHO»  BBICTABJIACTCA, C€CJIW [JaHbl IMPABUJIIBHBIC OTBCTBI Ha BCC
TEOPETUYECKHE BOIIPOCHI.

OneHka «xopo10» BbICTABIISAETCS, €CJIU HE JaH OTBET Ha OJJMH TEOPETUYECKHUI BOIIPOC.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISETCS, €CIM HE JaHbl OTBETHl Ha JBa
TEOPETUYECKHUX BOIpOca.

OneHka «HEYJOBIETBOPUTEILHO» BBICTABISETCSA, €CIM HE JaH OTBET HHM Ha OJUH
TEOPETUYECKUI BOIIPOC.

3. OueHoOYHbIE MaTEePHAJIbl HTOTOBOI0 KOHTPOJIsI (MPOMEKYTOYHOM aTTeCTAllMU) U
KPUTEPHUHU OLlEHUBAHUS

[IpoMerxyTouHass aTTeCTalus MO JUCIUIUIMHE MPOBOIAUTCS B (pOpME YCTHOrO 3adera ¢
OIICHKOM, COCTOSIIIETO U3 JIBYX BOIPOCOB.

[TepBas yacTb copepkut oauH Bonpoc, mposepsromuii POIIK 1.1, POIIK 2.1, POIIK 2.3.
OTBeT Ha BOIIPOC JIAETCsl B Pa3BEPHYTOM opme.

Bropas yacte comepxkut oaun Borpoc, nposepstomuii POIIK 2.3, POIIK 3.1, POOIIK
3.2. OTBeT Ha BOMPOC JIAETCS B pa3BepHYTOH (opMme.

B ciyuae mpoxoXIE€HUS TEKYIIEro KOHTPOJIS C OIICHKOH «OTJIIMYHO» HIIM «XOPOILIOY
CTYJEHT OCBOOOXKIaeTCsl OT BOIIPOCA M3 TIEPBON YaCTH.

YacToTHO-BpEMEHHAS CETKA PECYPCOB.

Yro takoe BWP,

[TepBUYHBIN CUTHAT CUHXPOHU3ALINH.

BropuuHbIii CUTHA CHHXPOHHU3ALIUH.

Monynsmus B karane PDSCH.

OFDM-monynsus B HucxozsmeM kanaie 5G NR.
Crpykrypa curHainoB kanaina PBCH.
[TomexoycToiiurBoe KoIupoBaHKe AaHHBIX kaHama PDSCH.
Curnan CSI-RS u ero mapameTpsr.

0. [Nepenaya ynpapmnstomieit ”HGOPMAIIUU B HUCXOAIIEM KaHAle CBS3H.
11. Curnan DMRS pis xanama PDSCH.

12. Curnan PTRS mns kanana PDSCH.

13. Pexxum ycraHoBiieHus cBs3u. OOIIasi ceTka 9acToT.
14. OFDM-Mmonynsanus v pa3HECEHHE MOHECYIINX.
15. OcHoBHBIE TapameTpsl curHana kanana PDSCH.
16. OcHoBHbIe mapameTpsl curHana kanana PDCCH.
17. OcuoBHbIe mapameTpsl curHana kanana CSI-RS.
18. Bunas! u nasnauenne CORESET.

19. Mogens curnana kanana PBCH

20. Monens curnana xkanaiaa PDCCH

21. Mogens curnana kanaaa PDSCH

BOoo~NoORWDNE

Kpurepun onenuBanus:

Pe3ynmpraTbl yCTHOrO OIpoca ONPENEIAIOTCS OLEHKAMHM «OTIMYHO», «XOpOLIO»,
«YAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHO.

OneHka «OTJIIMYHO» BBICTABIIAETCS, €CJIM JaHbl IpaBWIIbHBIE OTBETHl Ha BCE
TEOPETUYECKHUE BOIIPOCHI.



OneHka «xXopoI0» BbICTABIISAETCS, €CJIU HE JaH OTBET HAa OJJMH TEOPETUYECKHUIT BOIIPOC.

OneHka «yAOBJIETBOPUTENIBHO» BBICTABIAETCS, €CIM HE JaHbl OTBETHl Ha JBa
TEOPETUYECKUX BOIIPOCA.

OrneHka «HEYAOBJIETBOPUTEIIBHO» BBICTABIIAETCS, €CIM HE JaH OTBET HU Ha OJUH
TEOPETUYECKUI BOIIPOC.

4. OueHo4HbIe MaTepHuaJIbl st NPOBEpPKH 0CTATOYHBIX 3HAHUI
(chopMUPOBAHHOCTH KOMIIETEHIMIH)

Teopernyeckue BOIPOCHI:
YacTOTHO-BpEMEHHAs CETKa PECYPCOB.
Yro Takoe BWP,
[TepBUYHBIN CUTHAT CUHXPOHU3ALINHU.
BTopuuHbIii cUTHAT CHHXPOHHU3AIIUH.
Monynsuus B kanane PDSCH.
OFDM-monynsuust B HUCXos1eM kKaHaine 5G NR.
Crpykrypa curHanoB kanaina PBCH.
[TomexoycToitunBoe KoupoBaHue AaHHbIX kaHana PDSCH.
Curnan CSI-RS u ero napamerpsr.
0. Ilepenaya ynpasmnstomieit ”HGOPMAIIUU B HUCXOAIIEM KaHalle CBS3H.
11. Curnan DMRS g kanama PDSCH.
12. Curnan PTRS mns kanana PDSCH.
13. Pexxum ycTanoBienus csizu. OOImas ceTka 4acTor.
14. OFDM-Mmonynsanuus v pa3HECEHHE MOAHECYIIINX.

BoOoo~NoOR~WNE

HNudopmanus o pa3padoTunkax

[Tonomaper Omer ['eHHanbeBWY, KaHAWAAT (U3MKO-MATEMATHYCCKHX HAyK, JIOICHT,
ToMckuii  rocynapcTBEHHBIH  YHUBEpPCHTET, paauodusnueckuii  dakymbrer, Kadeapa
panro(U3MKH, TOICHT



