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1. IlepeyeHb KOMIIETEHI[HIT U MHAUKATOPOB UX JIOCTUKEHUS

[Tponiecc n3yuyeHust IUCUMIIIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIMX KOMIETEHIUH:

KOI[ N HAUMCHOBAaHHEC

Kon n HaumeHoBaHue HMHIUKATOpa Srar [IpenmecTByromue 3Tamnsl
KOMIIETEHI[NHA JOCTHKEHUS (c yKa3zaHMEM JAHMCIUILINH/TIPAKTHK)
KOMIIETEHIIUI
[1K-1.2 3uaer
TIPUHIIHITBI
MMOCTPOCHUS,
CTPYKTYPHBIE CXEMBI,
IIK-1 — Cnocoben k COCTaB U
DOGeOCHUIO R — b1.B.11 CereBrle TEXHOJIOTHU
P P p BBICOKOCKOPOCTHOM TIepeaun JaHHbIX
npoghunaxmuyeckux TEJIEKOMMYHUKALMOHHO 4 (Dran 2)
abom Ha ro 000pyI0BaHUS
p . pYya ' b1.B.14 Cetu u cucteMbl paiOCBs3U
0bopyoosanuu cea3u, TIPUHITATIBI (Dran 3)
OpTraHu3aIuN
CUTHAJIN3ALUU U
CUHXPOHH3AINH B
TEJIEKOMMYHUKAIIMOHH
BIX CETIX
IIK-3 — Cnocoben k
8bISGICHUIO, T1K-3.3 Ymeer
b1.B.02 AHTeHHBI U pacnpoCTpaHEHHE
JIOKAIU3AYUU U JIOKQJIN30BaTh
PaIOBOJIH
VCMPAHEeHUo HEHCIIPABHOCTH (Dran 2)
HeucnpasHocmu Ha CTaHI[MOHHOI'O N
P " 4 b1.B.03 D5BM wu mnepudepuiinse
000py008anHUU 853U, o0opyIoBaHus, CTOOMCTEA
80CCMAHOBICHUIO BOCCTAHABIIUBATh {QTEH 3)

cxemul op2aHuzayuu
Cc6A3U,

OCHOBHYIO CXEMY
OpraHU3alH CBS3U

dopma NpOMEKYTOUHON aTTECTALNHU 10 JUCIUILUINHE — DK3aMEH




2. Iloka3aTeu, KpUTEPHH U IIKAJIbI OLIECHUBAHUA KOMIETEH M i

2.1. IlokazaTeneM OICHMBAaHUS KOMIIETEHIIMI Ha »JTame HuX (QOPMHUPOBAHUS IPH HU3YUYECHUU
JTUCHUTITUHBI SIBJISIETCS. YPOBEHb UX OCBOCHHSI.

HNuaukaTop ocBoeHust
KOMIIETeHIIHU

IToka3aTeb OLlEHUBAHUA

KpuTepuii onennBanus

[MIK-1.2 3HaeT TPUHIIMIIBI
MTOCTPOCHHSI,

CTPYKTypHBIC CXEMBI,
COCTaB M XapaKTEPUCTHKHU
TEJICKOMMYHHUKAIIMOHHOTO

o0opyaoBaHu,

MIPUHIIMITEL  OpraHU3aIuu
CUTHAJIM3alIH u
CUHXPOHH3AIIH B

TCJICKOMMYHUKAITUOHHBIX
CETAX

3namo:

- IPUHIIUIIBI TTOCTPOCHUS,
CTPYKTYpPHBIE CXEMBI, COCTaB
U XapaKTEePUCTUKH
TEJICKOMMYHHUKAIIMOHHOTO
000pyAOBaHUs, TPUHLIUIIBI
OpTaHM3aINH CUTHAIA3AINH
Y CHHXPOHHU3AIIUU B
TEJICKOMMYHHUKAIIMOHHBIX
ceTsixX

Ymems:

- TNPUMEHATh  HPUHLUIIBI
MOCTPOCHHUS,  CTPYKTypPHBIC
CXEMBbI, MMoAOUpaTh COCTaB U
XapaKTePUCTUKU
TEJIeKOMMYHHUKAIIMOHHOTO
o0opynoBaHus, yMETh
MPUMEHSITh TPUHIIAITBI
OpTaHM3AIN CHTHATH3AINH
u CUHXPOHM3AINH B
TEJICKOMMYHHUKAIIHOHHBIX
CceTsxX

Braoems:

- IPUHIIUIIAMH TTOCTPOCHHSI,
CTPYKTYPHBIE CXEMBI,
HaBBIKaMU MOJ00pa cocTaBa
1 XapaKTEePUCTUK
TEJIeKOMMYHHUKAIIMOHHOTO
000pyAOBaHUS, TPUHLIUIIAMU
OpTaHHU3aIMN CUTHAIA3AINH
¥ CHHXPOHHU3AIlNU B
TEJICeKOMMYHHUKAIIMOHHBIX
CeTsIX

B nomHONM Mepe 3HAeT IIPUHLMUIIBI
IIOCTPOCHHUSA,  CTPYKTYPHBIE  CXEMBI,
COCTaB u XapaKTEPUCTUKH

TEJICKOMMYHUKAIL[UOHHOTO
000py0BaHus, IPUHLIUIIBI OpPraHU3aluu
CUTHQJIM3AaLMU U  CHUHXPOHM3ALUU B
TEJIEKOMMYHUKAIIMOHHBIX CETSIX

Bo Bpems BbIIOIHEHUS J1a00paTOPHBIX
paboT AEMOHCTPUPYET HABBIKU PAabOTHI C
TEJIEKOMMYHUKAIIMOHHBIM

o0OpyIOBaHUEM, BIaJeeT HaBbIKAMU
paboThl C TEXHUYECKOW OKyMEHTalUen

O60py,HOBaHI/IH, YBEPECHHO HCIIOJIB3YCT
HOPMAaTUBHYIO AOKYMCHTAIUIO u
PCKOMCHIalUU.




I/IﬂumcaTop OCBOCHUHA

IToxa3aTenb oneHUBaAHMSI

Kpurepuii oneHuBaHus

KOMIIETCHIINH

I1K-3.3 Ywmeer | 3uamo: B nonHo# Mepe ymeeT J10Kanru30BaTh
JIOKQJIN30BATh - TNPUHUUIOBl JIOKAIW3ALMU | HEUCIIPABHOCTU CTAHLIMOHHOTO
HEUCIIPABHOCTH HEUCIPAaBHOCTH 000pyI0BaHus1, BOCCTAaHABIUBATh
CTaHLIMOHHOTO CTaHIIMOHHOTO OCHOBHYIO CXEMY OpPraHU3alluU CBS3H.
o0opynoBaHus, o0opyaoBaHus, JITOPUTM

BOCCTaHABIIMBATh BOCCTaHOBJICHHS OCHOBHOM | Bo Bpems mabopaTopHbIX paboT
OCHOBHYIO CXEMY | CXeMbI OpraHM3allK CBSI3U B | IEMOHCTPUPYET 3HAHUE aJTOPUTMA

opranu3anunu CBA3HU

TEJICKOMMYHUKAITUOHHBIX
CeTIX

Ymems:

- JIOKAJIHU30BaTh
HEUCIIPAaBHOCTH
CTaHIIMOHHOI'O
00opynoBaHus,
BOCCTaHaBIIMBAaTh OCHOBHYIO
CXEMy OpraHM3alliu CBSI3U
Brnaoemw.:

- MPUHIMIAMH JIOKAJIA3AIUU

HEUCIPaBHOCTH
CTAaHIITUOHHOT O

00opya0OBaHUs, AITOPUTMOM
BOCCTAHOBJICHHUSI OCHOBHOI

CXEMbI OpraHn3anuu CBA3U B
TCIICKOMMYHHUKAITUOHHBIX
CCTAX

MOKCKAa HEUCIIPAaBHOCTEN Ha
OecrpOBOIHBIX CETSIX. A TaKKe
HaBBbIKAMH UX YCTPAHECHUSI.




[IIxana oneHuBaHMS.

IK3aMeH

Bbunapnas mkaJa

Kpurtepun onenku

OTJIIMYHO

Ha »5K3aMeHanMOHHBIE BOIPOCH JaHbl IIOJIHBIE APTyMEHTHUPOBAaHHBIC
otBeThl. CTYICHT EMOHCTPUPYET CHOPMHPOBAHHOCTD JUCIUILTMHAPHBIX
KOMIIETEHIIU Ha WTOrOBOM YpOBHE, OOHAapyKUBAaeT BCECTOPOHHEE,
CHCTEMaTH4YeCKOe U TTyOOoKoe 3HaHHe y4yeOHOro mMarepuaja Mo TeMaTHKe:
MOOWJIBHBIE CETH M CUCTEMBI CBSI3M, 3HaHUS IIPUHIUIIOB PACIIPOCTPAHEHUS
CUTHAJIOB B TOPOJACKOM 3aCTPOMKE, METOAbl MOXYJISALUU CHUTHAJIOB
MOOUIIBHOW CBSI3M, OCOOCHHOCTH U apXUTEKTypy CETeld COTOBOW CBS3U
pa3iauyYHbIX NOKOJeHMH. CTyIEHT yCBOMJ OCHOBHYIO JIMTEpAaTypy H
3HAKOM  C  JONOJHUTEIBHOW  JUTEPATypod,  PEKOMEHIOBAHHOU
OporpaMMoil, CcBOOOJHO oOHepupyeT MPUOOPETEHHBIMU 3HAHUSMH,
YMEHUSIMH, IPUMEHSIET UX MPU BBINOJIHEHUHU 33JaHUM.

XOpOIIIO

Ha »5k3aMeHanMoHHbIE BOIPOCHI JIaHbl IOJIHBIE apPryMEHTHPOBAaHHbBIE
OTBETHl, HO C 3aMe4yaHusAMHU ImpenojaaBatess. CTyAeHT IeMOHCTPUPYET
c(OpMUPOBAHHOCTh JUCLMILIMHAPHBIX KOMIIETEHIIUN HA CPEIHEM YPOBHE:
OCHOBHBIC 3HAHHUS, YMEHMsI OCBOCHBI, HO JONYCKAIOTCS HE3HAUUTENIbHbIE
OMMOKHM, HETOYHOCTH, 3aTPyJHEHHUS TIpH OTBETE Ha IOCTaBJICHHBIC
BOINPOCHI, IO TEMaTHUKE: MOOWJIbHBIE CETH M CUCTEMBl CBS3M, 3HAHMSA
IPUHLIMIIOB PACIPOCTPAHEHUSI CUTHAJIOB B TOPOACKON 3aCTPOMKE, METObI
MOJYJISIIUM CUTHAJIOB MOOMJIBHOW CBSI3U, OCOOCHHOCTH U apXUTEKTYypy
ceTeil COTOBOW CBSI3M Pa3jIMYHBIX MOKOJIEHUH. JlomymieHbl OMMOKU HpH
pELIEeHNN 331a4

YAOBJICTBOPUTCIILHO

Ha sk3ameHaloHHbIE BOIPOCH! 1aHbl OTBETHI CO CcIab0i apryMeHTaluei,
IpernojaBaTesb 3a7ajl  MHOMKECTBO HAaBOIAIIMX BONpocoB. CTyaeHT
JEMOHCTPUPYET CHPOPMHUPOBAHHOCTh TUCIUIUIMHAPHBIX KOMIIETEHIUI Ha
0a30BOM YpOBHE: B XOJI€ BBIIOJHEHHs MPAKTUUECKUX 3a/JaHU, perieHus
3aa4 JOMYCKalOTCS 3HAYUTENIbHbIE OIIMOKH, MPOSBISETCS OTCYTCTBUE
OTZEIBHBIX 3HAHWUM, 110 HEKOTOPHIM JTUCLUILUIMHAPHBIM pa3fenam, CTyIEHT
WCIIBITBIBAECT 3HAYNTEIIbHBIEC 3aTPYIHEHHSI IIPU ONIEPUPOBAHUY 3HAHUSIMU U
[0 TeMaTUKe: MOOWJIbHBIE CEeTH W CHUCTEMbI CBSI3M, 3HAHUS IMPHHLUIIOB
pacpoCTpaHEHUS! CUTHAIOB B TOPOJACKOW 3aCTPOMKE, METOAbI MOTYJISIIAN
CUTHAJIOB MOOMJIBHOM CBSI3U, OCOOEHHOCTH U apXUTEKTYPY CETeil COTOBOM
CBSI3U PA3JIUYHBIX OKOJICHUM.

HCYAOBJICTBOPHUTCIBHO

CtygeHT  JgeMOHCTpHpyeT  cHOPMHPOBAHHOCTH  JUCIUILTHHAPHBIX
KOMIETEHIIM  HAa  YpOBHE  HHUXE  IOPOTrOBOr0,  IMPOSABISETCA
HEJIOCTaTOYHOCTh  3HAHUW. JIUCUMIUIMHApHBIE  KOMIETCHIIMM  HE
chopmupoBanbl. [IposBisieTcss TOMHOE WM TPAKTUYECKH ITOJTHOE
OTCYTCTBHE€ 3HAaHMW MO TEMaM JUCLMIUIMHBI, OTCYTCTBYIOT HaBBIKU
penieHus 3a1ay.




3. Meroauyeckue MaTepuaJbl, ONpeae/siiolie Npouea1ypbl OlleHUBAHUSA M0 TUCHHUILINHE

3.1. B xoxme peanuzanuu AWCIHUIUIMHBI HCIOJIB3YIOTCS Cleayiomue (GopMbl U METOIbI
TEKYIEro KOHTPOJIS

Tema u/unu pasaen DopMbI/METOIbI TEKYILIETO
KOHTPOJIsSI YCIIEBAEMOCTHU

I1K-1.2 3naeT NPUHUHUNBI IOCTPOEHHS, CTPYKTYPHBIE CXeMbl, COCTAB H XapaKTepHCTHKH
TeJIeKOMMYHHKAIMOHHOT0 000Py10BAHMS, IPHMHIMIIBI OPTAHU3ALMU CHTHAIN3ALHH U
CHHXPOHM3AIIUH B TeJIEKOMMYHHKAIIMOHHBIX CeTAX

Pazgen 1 Beenenue B cet MOOUIBHOI CBA3U DOK3aMeH
JlaboparopHas paboTa - 3a4eT

Pasnen 2 CtpykTypa cetit coToBoit cBs3u. OCHOBHBIC MTOJIOKEHUS | DK3aMeH

4aCTOTHO-TeppUTOpHasIbHOrO 1anupoBanusi CCMC Jlaboparopnas padoTa - 3a4eT
Paznen 3 ®usnueckuii ypoBenb coBpemenHbix CMC. DK3aMeH

JlabopaTopHnas paboTa - 3a4er
Paznen 4 Metoapl MHOKecTBeHHOTO 10cTyia B CMC DK3aMeH

JlabopartopHnas paboTa - 3a4er
Paznien 5 OcHoBHbie npuHIUIB! QyHKIHOHUpOBaHHS CMC. DK3aMeH

JlaboparopHnas paboTa - 3a4er
Paznen 6 Apxutektypa COBPEMEHHOM MOOHIIBHOM CETH Ha DK3aMeH
npumepe LTE. Jlaboparopnas paboTa - 3a4eT
Paznen 7 IlepcriekTUBBI pa3BUTHS MOOWIIBHBIX CETEH CBS3U DK3aMeH

JlaboparopHnast paboTa - 3auer

Tema u/uau pasaen DopMbI/METOIBI TEKYIIETO
KOHTPOJISI YCTIEBAEMOCTH

ITIK-3.3 YmeeT J10Ka1130BATh HEMCIIPABHOCTH CTAHIIMOHHOT0 000PY10BaHNS,
BOCCTAHABJIMBATh OCHOBHYIO CXeMYy OPraHM3alluH CBSA3H

Pasnen 1 Beengenue B ceTt MOOWIBHOMN CBA3U OK3aMeH
JlaboparopHnast paboTa - 3auer

Pasnen 2 CtpykTypa cetit coToBoit cBsi3u. OCHOBHBIE MOJOKEHUS | DK3aMeH

YaCTOTHO-TeppUTOpHaibHOTO anupoBanus CCMC JlabopartopHnast paboTa - 3auer
Paznen 3 ®usnueckuii ypoBeHb coBpeMeHHbIX CMC. OK3aMeH

JlaboparopHnast paboTa - 3a4er
Paznen 4 Metoapl MHOKeCTBEeHHOTO tocTyrnia B CMC DK3aMeH

JlabopartopHnast paboTa - 3a4et
Pasnen 5 OcroBHbie puHIHIEI QyHKIMOHUpOBaHHS CMC. DK3aMeH

JlaGopaTopHas pabora - 3a4et
Paznienn 6 ApxutekTypa COBpeMEHHOW MOOMIIBHOM CETH Ha DK3aMeH
npumepe LTE. JlaGopaTopHnas pabora - 3a4et
Paznen 7 IlepcriekTuBBI pa3BUTHS MOOMIIBHBIX CETEH CBSI3U DK3aMeH

JlaGopaTopHas pabora - 3a4et




3.2. TunoBblie MaTepHaJIbl TEKYIIET0 KOHTPOJIA YCIIEBACEMOCTHU Oﬁy‘{alOHII/IXCﬂ

IIK-1 — Cnioco0eH K mpoBeieHUI0 MPOPUIAKTHYECKHX PA0OT HA 000PYT0BAHUM CBSI3H.

Jlabopamopnas paboma no meme «VccnenoBaHue XapakKTEPUCTHK MPUEMO-TIEPEIAIONIETO TPaKTa
GSM»

CwmonenupoBath paboty GSM tpakra
Jlyis aTOTO: HAXKaTh HA KHONIKY «RUN» B BepXy uHTEpdeiica

Fl=audi

' reading the original song and downsampling to 1000
aa (
(

VR VI ¢ U PR

Janee mpoHaOir0aaTh paboOTy MpPOrpaMMbl, BpeMs BBINOJIHEHHUS MPOrpaMMbl MOXKET 3aHSATh BECbMa
MIPOIOIDKUTEILHBIN OTPE30K BPEMEHH.

JlaHHas mporpaMma OCyILIECTBIISIET CIEAYIOUIYIO TOCIEeI0BATENbHOCTD JeHCTBUI:

1.Cxxarue 3ByKOBOTO (ailia

2.IIpeobpazoBanue ero B HuppoBoil BU

3.KonupoBanue

4 Mopynsauus

5.MopenvpoBaHue nepeaadn

6.demonynsanus

7.JlexoqupoBaHue

8.IlpeacraBienue pe3yapTaTa NOJIb30BATENIO

[Tocne BBIMONHEHWS LHUKIA PAOOThI MPOrpaMMbl HEOOXOJMMO TPHBECTH B OTYET CKPHHIIOTHI
rpadukoB «Figure 1», «Figure 2», «Figure 5», «Figure 5».

CraenaTb BBIBOA O TOM 4YTO IIPOM3OILIO C HCXOJHBIM 3BYKOBBIM CHTHAJIOM, OIMHUpAsCh Ha
CKOITUPOBaHHBIE TpaduKH.



IIK-3 - CnocobeH K BBbISIBJEHHIO, JOKAJIU3AUMUA W YCTPAaHEHMI0) HEHCNPABHOCTH Ha
000py/10BAaHNH CBSI3H, BOCCTAHOBJIEHHI) CXeMbI OPraHU3alUH CBSI3H,
Jlabopamopnas paboma no meme «LLlymosvie xapakmepucmuku u sHepecemuyeckas 3¢ pekmusHocms

CMC»
MonenupoBaHUe IIyMOBBIX XapaKTePUCTHK:
OOBIYHO OTHOIICHUE CUTHAJI/IITYM BBhIpaXkaeTcs B nenuodenax (nb):

Uewm O0JbIIIE 3TO OTHOILIEHUE, TEM MEHBIIE IIIYM BIIUSET HA XapaKTEPUCTUKU CUCTEMBI.
Takum 00pa3om, Mpu COOTHOUIEHUH CUTHAN IIyM oKosio 0, 3HaueHue IIyMa CTaHOBUTHCS HACTOJBKO
BBICOKHM, YTO BBIJICIUTH MOJIE3HBIM CUTHAJ, CTAHOBUTHCS IIOYTH HEBO3MOXKHO.

B cxpunre npou3BOaUTCS MOACIIUPOBAHUE CIEAYIOLIEH CXEMBbI:
Noise

Generate OFDM I—P OFDM SNR
resource grid modulation demodulation measurement

Jlnis MozenupoBaHus KaHaja cBsizu ¢ mymoM B I1O, HeoOxonumo BBepxy HMHTepdeiica mporpaMmbl
HaxaTh Ha UKOHKY «Open» u BeiOpaTh daiin «SNR2.my

B nepBoii cTpoke OTperyaupoBarh 3HadeHue Ha -noas = O
Taxum 0Opa3oM Npou30iAET MOJETUPOBAHUE CAMOT'0 IJIOXOTO CIIyyasi.
Jlns Hayasia MOJIETMPOBaHMsI HaXKaTh KHOMIKY «RUN» B Bepxy nntepdeiica Matlab.

IIpumepHBIi pe3yIbTaT MOAEIUPOBAHMS:

Received signal power per EE antenna 1 = -33.18& dBm
Eeceived noise power per RE antenna 1 = -33.2432 dBm
SHE (antenna 1) = O0.057155 dB
Received signal power per EE antenna 2 = -33.183& dBm
Eeceived noise power per RE antenna 2 = -33.2371 dBm
SHE (antenna 2) = 0.05114¢& dB

Cmyoenmy, makoice He0OOX00UMO NPUEECMU CKPUHWLOM Pe3VIbmama 6 omueme

B mepBbIX OBYX CTpOKax pe3ysibTaTa MPHUBOJIATCS 3HAYCHUs YPOBHS CUTHAlAa W ypOBHA LIyMa s
MepBON aHTEHHBI COOTBECTBEHHO.

B crpokax 4 u 5 npuBOJATCS 3HAUEHUS YPOBHS CHUTHAJIa M YPOBHS IIyMa JUIsl IPUEMHOW aHTEHHBI
COOTBECTBEHHO.

Cmyoenmy HeobOXo00uMO Oamb 3aKIOueHue 00 YpoeHe CUCHANA HA NPpUeMHUKe U nepeoamuuxe,
npuecmu 8bl800 0 O3MONCHOCTU BbIOENICHUS CUSHANLA HA (OHe wyMo8. A makace coenams 6bl800 O MOM,
KAK MOJICHO Y8eTUUMb COOMHOULEHUE CUSHA WYM U YIYYUUMb PAOOMY CUCHEMb.



3.3 TunoBble MaTepHuaJIbI 1J1s1 NPOBeIeHUs IPOMEKYTOUYHOMH aTTeCTAIMN 00y4aI0LIHXCS

[IpumepHBIii TepedeHb BOIPOCOB K YCTHOMY 3K3aMEHY

1. YacToTHO-TEPPUTOPUAIEHOE TIAHMPOBAHUE MOOMIILHOW CBSI3H. JlaTh XapaKTepHCTUKY
Ka)X/I0TO dTara.

2. Apxutextypa GSM, n300pa3uTh, MOSCHATh HA3HAYCHUE KAXKOTO 3JIEMEHTA.

3. Texnonorus GSM. Ckopoctu nepenauu. Jlorndeckue kananbl. CoctaB 000py10BaHUS.
Hcnonb3yeMbie 4acTOTHI.

4. Apxutektypa GPRS, n300pa3uth, MOsSCHUTH HA3HAYCHHUE KaXKIOTO JIEMEHTA.

5. Texnonorus GPRS. Ckopoctu nepenaun. Otiaumure ot GSM. Mcnons3yeMble 4acTOThI.
CocraB 000py10BaHUS.

6. Apxurekrypa cereit UMTS, nzo6pazuth, NOSCHUTH Ha3HAYEHHUE KAXKJOTO IEMEHTA.

7. PazBurtne wmoOwmipHON cBs3M oT 1G mo 5G. OcHOBHBIE OCOOCHHOCTH KaKIOTO

nokosieHust. [IpuBecTn HECKOIBKO MPUMEPOB OCHOBHBIX TEXHOJOTUH B KaXXJ10M MokoJieHuH. CrocoObl
paznenenus cpensl nmepeaayun. [lepcnektussl k 6G.

8. Apxurexkrypa CDMA2000, n306pa3uth, MOSICHUTh HA3HAYEHHE KaXKIOTO 3JIEMEHTA.

9. Texnomorus MIMO B coToBBIX cucTeMax cBs3u. [IpenmyIecTBa M HEJOCTATKH.

10. CewmeiictBo cranmaptoB IMT 2020, mpeumymiecTBa M0 CPaBHEHUIO C MPEABLAYIIMMHU
CTaHJIaPTAMHM, TUIIBI YCIIYT TIPEIOCTABIISIEMBIC CEThIO, CKOPOCTH Iepeaayu.

11. OcobGeHHOCTH pacHpOCTPAaHEHUS! CUTHAIOB MOOWJIBHOW CBSI3M B YCIIOBUSX TOPOJICKON
3aCTPOUKH. 3aMHUpaHUsl CUTHAJIA, MHOTOJIY9€BOE paclpocTpaHeHue. TeHEeBbIC 30HBI.

12. Texnonorun HSUPA, HSDPA, HSPA. Omnwmcarh JOrHYeCKHE KaHaJbl, aIrOpPUTM
3arpoca MOBTOPHOM MepeIavn, aTarTHBHAS MOy SIS,

13. Texnomorus LTE. Cxopocts mnepemauun. CoctaB obopynoBanus. lcmonb3yembie

qacToThl. M1300pa3uTh CTPYKTYypHYIO cxemy cetn. MoaepHu3amus a0 cereir 5SG. PagunonnTepdeiic E-
UTRA, Ha3HaueHHUE 2JIEMEHTOB, pa3/ieJIeHHe Ha CJIOU, Ha3HaUE€HUE KaxXI0TO CIIOSI.

14.  IlpoOnema HCHOIB30BAaHUS YACTOTHOIO pecypca. BoHIBI 4acTOT HCIONIb3yeMble B
Poccun s 4G,5G.
15. CrekrpanbHas 3G (GeKTHBHOCTE ceTeid MOOMITLHOM cBsi3H, mapamerpsl MCS, TBS.

16.  Ilpouenypa x3HJ0Bepa, BUABI XIHAOBEPOB. XIHIOBEp MeXAy cekTopamu ojgHoi BC,
mexay bC mox kouTposnem oxgaoit BSC, mexny BSC, Ho B omHo#t MSC, mex iy MSC.

17. Monynsauus OFDM, OFDMA.

18.  MexayHapoaHble OpraHM3alMKd B 00JAaCTH MOOWJIBHOW CBSI3M, POJNb B pa3padoOTKe
HOBBIX CTaHAAPTOB MOOWJIBHON CBSI3M M CHHXPOHHU3ALUH PA0OTBl MEXAy CYLIECTBYIOIIUMHU
CTaHJapTaMHi MOOWIIBHOW CBSI3H.

19. [TepcriekTHBBI pa3BUTHSI MOOMIBHBIX ceTell B Poccuu.

20. [Tosicanth TexHonoruu TDMA,CDMA,SDMA, npuHIuI paboThl, TIe MPUMEHSFOTCS.
21. CeTu TpaHKHHTOBOM CBSI3M, Ha3HAUEHUE, KJIaCCU(DUKAILINS, CKOPOCTH Mepeaayu.

22. DddexT 3amMupaHus TP MHOTOJYYIEBOM PACIPOCTPAHCHUH, TIOSICHUTH CYTh SIBJICHHSI,

KaKoe BIIMSHUE OKa3bIBaeT Ha OECIIPOBOIHBIE CETH CBS3U?
23.  Ilpomemypa poyMuHTa, BUIBl pPOYMHUHTa, YKa3aTh CIIEHAPUN TIPUMECHEHUSI.
24.  Cmnoco6s! nugdposoit monynsiun: QPSK, DQPSK, nate o0bsicHeHue.

25. MuxkpocotoBeie cetn DECT, Ha3zHaueHue, pa0oO4yMe YacTOTBI, CIOCOOBI MOJYJISAIINH,
paszJenenre cpebl epeiadmn.

26. Crnioco6s! tudposoit moaysiruu: MSK, GMSK, nate o0bsicHeHUe, T1Ie TpUMEHsIeTCs?

27.  Ceru 5G: Standalone u non-standalone cuienapuu pa3BepThIBaHHUS.

28. Crnioco6s udposoit moaysituu: QAM, naTh mosicHEHUE, TIe TPUMEHSIETCH.

29. Pacyer 30HBI OrpaHUYECHUS 3aCTPOMKH, BIUSHUE JIEKTPOMArHUTHBIX BOJH HA YETIOBEKA.

30. Mogaenu mnpenckazaHusi ypoBHs CHTHayia: mozaenb Okamypsl-XaTa, AaTh IOSCHEHUE,

OFpaHI/I‘-IeHI/ISI 10 HpI/IMeHCHI/IIO
31. Texnonorus VOLTE, nate nosicHeHue, MpeuMyIIecTBa U HETOCTATKH.



32. Mopenu nipencka3zanusi ypoBHs curHana: moaenb WIM, nate mosicHeHue, orpaHudeHuUs
10 MPUMEHEHHTO
33.  3ona ®peHens, 3HaUCHUE, CIIOCOO pacyerTa.

baHK KOHTpPOJBHBIX BOIPOCOB, 3aJaHU M WHBIX MAaTE€pPUAIIOB, HCIOJIB3YEMBIX B IMPOLIECCE
npoucayp TCKyLICro KOHTPOJIA H HpOMC)I(YTOqHOfI aTTeCTalluu HaxOAUTCS B y‘{e6HO-MeTOI[I/I‘IeCKOM
KOMIUIEKCE TUCHMIUIMHBI W/WIN TIPEACTABICH B AJIEKTPOHHOW HH(POPMAIMOHHO-00pa30BaTEIbHON
cpene o URI: http://www.aup.uisi.ru/.

1.1. Meroauyeckne MaTepuaJibl IPOBeJeHUs TeKYLIEero KOHTPOJISA U MPOMeKYTOYHOM
arTecTalMu 00y4arommuxcs

[lepeueHb METOAMYCCKUX MATEPUAIOB JUIS TOATOTOBKA K TEKYIIEMY KOHTPOIIO H
MIPOMEIKYTOUYHOM aTTECTAI[HH:
1. Meroanyeckne ykazaHusi K BBIOJHEHUIO JIAOOPATOPHBIX pabOT Mo aucHuiuimHe «CeTH
MoounbHOM cBsi3u». —URL: http://www.aup.uisi.ru/.
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