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1. HEJIM 1 3AJAYU OCBOEHUSA JUCHUIIJIMHBI (MOAY JIS)

1.1. Heabio (uejsiMu) 0OCBOEHHUSI TMCUHUILIMHBI SIBJIsIETCSl YyrIyOiIEHHOE M3YYCHUE TEOPUH
IIOCTPOEHHUS, HOBBIX IPUHLUIIOB M METOAOB IIOCTPOEHUS M MCCIEAOBaHUS COBPEMEHHBIX
uHpokoMMyHUKaMOHHbIX cucteM U cetel (MKCC) pa3nuuHbIX TUIOB Nepejayuu, pacnpeaeaeHus,
00paboTKH M XpaHeHHs HH(POPMALIHH.

1.2. 3agaum ocBoeHMsI JAMCHUIVIMHBI  (MOAYJs1): oOeclie4eHHue  BO3MOKHOCTH
npoeKTHpoBaHusl HOBBIX BbICOKOA(G(dexkTuBHBIX MKCC u momepuuzamuu cymectByomux MKCC,
pPEATU3YIOLNX BBICOKUE CHUCTEMHBIE XapaKTEPUCTHKH, TpeOyeMble HOPMATUBHBIMU JOKYMEHTaMH
MEX1YHapOAHOI0 co03a 3ekTpocsszu (MCD).

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

YueOnas aucuuruinHa (Monyns) bl1.B.7 «Teopus mocrpoenus MHGOKOMMYHHKAIIMOHHBIX
ceTel M CHUCTEM» BXOJUT B 0a30BYI0 4YacTh y4eOHOIO IUIaHA M PEaU3yeTcss B COOTBETCTBUM C
tpeboBanusimu GI'OC, OIT1 BO 3++.

Pesynbrarel 0Oy4eHHSs, TOJYYCHHBIC IPH OCBOCHUU JUCIUIUIMHBI, HEOOXOIUMBI TpHU
M3YYEHUU CIEAYIOIUX TUCHUIUINH: «Teopus 31eKTpOMarHuTHOM COBMECTUMOCTHU PaJMO3JIEKTPOHHBIX
CPEICTB U CHUCTEM CBs3U», «COBpEMEHHBIE CHUCTEMBbI OECIpPOBOJHON CBs3U», «OCHOBBI CETEBBIX
WH()OPMAIIMOHHBIX TEXHOJOTHIY, «BhimoaHenue u 3amura BKPy.

Pabouas mporpamma aucuurninHbl «Teopus mocTpoeHuss HHOOKOMMYHUKAIIMOHHBIX CETeH U
CHUCTEM» JUISl MHBAJIMJIOB M JIMI] C OIPAaHMYCHHBIMH BO3MOXKHOCTSMH 3JI0pPOBbSl pa3zpadaThIBacTCs
WHIUBUIIYAIbBHO C Y4€TOM OCOOCHHOCTEH TCHXO(PU3MUYECKOTO PAa3BUTHSA, WHIUBHIYAIbHBIX
BO3MOXKHOCTEH U COCTOSHUS 3[JOPOBBS TAKUX 00YYAIOIINXCS, IO UX JTHYHOMY 3asBICHUIO.

3. KOMIIETEHIIUA OBYYAIOHIETOCSA, ®POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUA JTUCHUIIJIMHBI (MO Y JIA)

3.1. TIpomecc n3yveHHs TUCITUTUIMHBI (MOJTYJIsI) HAPaBJIeH HA:
- (hopmupoBanue snemeHToB podeccuonansubix kommnereHuit (ITIK) B coorBeTcTBHU C
OIIOIT BO 3++ mo HampapJIeHUIO TOATOTOBKHU (CHIEIIUATBHOCTH):

OIIK-2. CriocobOeH peann3oBaTh HOBbIE MPUHIIMIIBI U METOJBI MCCIIEOBAHUS COBPEMEHHBIX
WH()POKOMMYHHUKAIITMOHHBIX CUCTEM M CETEW Pa3jIMYHBIX TUIIOB IMepeaadu, pacupeaeiaeHus, oopadoTku
U XpaHeHUs] HHPOpMAaIIIH.

Kommerenmust  OIIK-2  dopmMupyeTcss  COBMECTHO  HECKOJBKUMH  JTUCIUIUIMHAMH,
MpUBEAEHHBIME B Ta0uiie 1.

Taoauna 1- ®opmupoBaHne KOMIETEHUMA U CHUNIMHAMU

Haumenosanue oucyunnun, hopmupyrowgux Cemecmpei
Gopmuposarus
KOMNemeHyuu COBMeCmHO
KOMNnemeHyuu
OIIK-2 1 2 | 3| 4
OCHOBBI HAyYHBIX UCCIEIOBAaHUMN *
O6ecneyeHune nHGOPMAITMOHHONW 0€30MaCHOCTH B MH(POPMAITMOHHBIX CETAX *
Teopus mocTpoeHus: THPOKOMMYHHUKAITMOHHBIX CETEH U CUCTEM *
Teopust 31eKTPOMarHUTHON COBMECTUMOCTH PAIMO3JIEKTPOHHBIX CPEICTB U *
CHUCTEM CBSI3U
Brimonnenue u 3amura BKP *




W3yuenue naHHO# yueOHOI TUCIMITIIMHBI HAlIPaBJIeHO Ha (popMupoBaHHe y 00yUJaIOINXCs
KOMITETEHIMH, TPECTABICHHBIX B TaOIHIIE 2

Taouauna 2- [lepeyeHb NIAHUPYEMBIX Pe3yJbTATOB 00yYeHHS M0 TUCHMUIIJIMHE, COOTHECEHHbBIX
¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHUS

IIpumensieT neicTByro-
IIT1€ TIPABOBBIC HOPMBI
pu pa3paboTke U pea-
JU3AIAH IPOESKTOB
HOoBBIX MKCC.

Konn O1eHOYHBIE CPECTBA

HauMEHO- Kon n nanmenoBanue HJ‘IaHI/IpyeMLIC pe3yabTaThl 06y‘IeHI/IH o IIpomexy-

BaHUE UHIUKATOpA JOCTUKEHUS JUCHUITIINHE (,E[eCKpI/InTopLI) Texyiero TOYHOU

KOMIIETEH- KOMITIETCHIIUU KOHTPOJIS arTecra-

haN5 05 0701

OIIK-2. HOIIK-2.1. 3HaTh: Ymern: Buagers: Bompocst Bompocst
Haxonut m KkpuTHdecku - OCHOBBI - HAaXOIUTh - METOJaMHU AT oAro- | Ul

Criocoben aHAJIM3UPYCT I/IH(bOpMa' MOCTPOCHUS I/IH(bopMaumo pa3p360TK1/1 U TOBKI K IK3aMCHA.

peanu3oBarh OUI0 O HOBBIX HNPHUHIU- I/IH(i)OKOMMyHI/I- 0 HOBBIX peanuzanuu sature

HOBbBIC Imax v METoAax COBpE- KallMOHHBIX NPUHIMIIAX 1 NPOCKTOB Ha na60p a-

HPUHIHIIET MCHHBIX I/IH(bOKOMMy- CETEH M CHCTEM; | METOJax OCHOBE TOPHBIX

H MCTOZEL HUKAIlMOHHBIX CHCTEM H |- CYIIECTBYIOIIHE | Pa3padOTKU JIEHCTBYIOIIMNX pabor.

Hccienoba- CeTel pasNYHbIX TUIIOB TEXHOJIOTHH HHPOKOMMY- MPaBOBBIX 3aumura .

HiA nepeaa4du, pacnpenec- nepeaaym, HUKAIMOHHBIX | HOPM. Kypcoson

COBPCMCH- HUsA, 00pabOTKM M Xpa- | XpaHeHWs H cHcTeM U paboTEL.

HbIX HEHHS HH(OPMALHH. npeoGpasoBa- | cerei.

nHpoKOMMY- HUS HHPOpMa-

HHUKalMOH- HOIIK-2.2. LU B UHPO-

HBIX CIiI,CTeM KOMMYHUKaLA-

u CeTCH HpI/IMeHHeT MIPUHIUIIBI U OHHBIX CEeTIX U

pasImiHbIX METOABI MOCTPOCHUA HWH- CUCTEMAX.

THUTIOB (OKOMMYHHUKAILIMOHHBIX

nepenatn, cucTeM M ceTeil pasiud-

paciipeie- HEIX THUIOB H CIOCOOBI

JICHHA, pacnpezeneHus HHPOP-

00pabOTKH | \jayury b pux.

XpaHEHUs

unbopMatuu | YOMIK-2.3.




4. CTPYKTYPA U COAEP KAHUME JUCIHUITJIMHBI

4.1 Pacnipeaesienne TPyA0EMKOCTH IMCIUATIMHBI IO BUAaM padoT 1o

cemMecTpam

OO6mas TpyI0E€MKOCTh NUCIUILUIMHBI COCTaBisAeT 4 3a4. en. - 144 yaca, pacrpeaesieHue 4acoB 10

BUJaM pabOT M ceMecTpaMm IMpeCTaBlIeHo B Tadnuue 3.

Taﬁ.lmua 3. Pacnpeneﬂenne pr}IOéMKOCTH AUCIHHUIIVIMHBI ITO BUJIaM paGOT o ceMecrpam

Buj yueOHoii padoThl

TpynoémkocTs B yac

Bcero yacon

Ounas

Cemectp 1

®opMaT U3yYyeHHs TUCIUNIHHBI

€ MCI0JIb30BAHNEM 3J1eMEHTOB
3JIeKTPOHHOI0 00y4YeHH sl

OO0mas TpyA0éMKOCTb JMCUMILINHBI 10 Y4eOHOMY IJIAHY 144 144

1. KontakTHasi padora: 59 59

1.1. AyauTopHas padota, B TOM 4ucJjie: ol o1

- 3aHATHA JeKIroHHoro tuna (JI) 17 17

- 3aHATHs ceMuHapckoro tuna (I13-cemuHapsl, mpakTU4YecKue 17 17
3aHSITHS U p.)

- nabopatopHsie padotsl (JIP) 17 17

1.2. BHeayaiuTOpHasi, B TOM 4HCJIe: 8 8

- Kypcosasi paGora (npoext) (KP/KIT) (KoHCY/IbTaIs, 3aIuTa)"

- TEKYIHil KOHTPOIb, KOHCYIBTAIHH IO THCIHIUTHHE 2

- KOHTaKTHas paboTa Ha mpomexxyrouHoi arrectaruu (KPA) (3k3.) 8 8

2. CamocrosiTesabHas padora (CPC) 58 58

- pedepat/acce (HO)IFOTOBKa)g - -

- pacuétHo-rpaduueckas padota (PI'P) (moaroroska) - -

- KOHTpOJIbHast paboTa - -

- kypcoBasi pabora/mpoekt (KP/KII) (moaroroska) 18 18

- CAMOCTOSITENILHOE M3yUYEHHUE Pa3/IeiioB, CAMOIIOArOTOBKA (IPOpaboTKa U

MOBTOPEHHE JIEKLMOHHOT'O MaTepualla U MaTepraina ydeOHHUKOB U Y4eOHbIX 40 40

HOC06I/H>’I, IHOArOTOBKA K J'Ia60paT0pHI>IM U MPAKTUICCKUM 3aH$ITI/ISIM)

3 TIloaroroBka K 3k3aMeHy (KOHTPOJIb) 27 27

JluciurinHa —peanu3yeTcs MOCPEACTBOM NPOBEIACHHS KOHTAaKTHOM  paOOTHI
CaMOCTOSITENIbHOW ~ paboThl  OOydarommMxcsi W MPOMEKYTOUHOM

¢ oOydJaromnmmucs,

arrecTanud  (dK3aMeHa).

' Tpu mamuuny B yueGuoM riane. s IIIIC: 3u. ma KIT; 2u. va K.P,. - Ha Ka%I0r0 CTy/eHTa

2 Koucynpranuy 4 yaca Ha rpymry (Ha JUCLUILIHHY)

3 Pedhepar/acce, PP, KOHTpONbHAs paboTa YKa3bIBAIOTCS IPH HATMYNN B yICOHOM ILIaHE




4.2. Conep:xxaHue JTUCHUIIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Ta6auna 4 - Conep:kanue ITMCHUILIHHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

IInanupyembie Buabl yuedHol padoThI
(KOHTpOJIUpYeMbIe) KontakTHasi pa6oTa = HauMeHOBaHUE Peanuzauus HaunmeHnoBanune
@
pe3yjJbTaThl g E HCII0JIB3YyeMBbIX B paMKax pa3paﬁoTa1m0ro
OCBOEHHA: g E D) E Q é E = AKTHUBHBIX | I[IpakTHyeckoi DJIEKTPOHHOI 0
kxox YK; OIIK; IIK HaumenoBanue pa3aeaoB, TeM 7 i ) g 7 E E’:: Bun CPC4 HHTEPAKTHBHBIX MOArOTOBKH Kypca
H UHIHKATOPBI E E E E ; S © %3 06pa3oBaTeabHBIX (prlloeMKOGcTL B (prz[oeMKo7CTL B
= <
JOCTHKEHHS a g-' = § = e EC Tex“oﬂornﬁs qacax) gacax)
KOMIIeTe€ HI[Hii é = g S. 5 5 g (mpyn HanmIMN) (npy HAJTMYKH)
= E° | O
4 cemecTp
OIIK-2. |
Cnocoben Paznen 1. Teoperudeckrue OCHOBHI IOCTPOCHUS U Pa3BUTHS MHPOKOMMYHUKAITMOHHBIX CETEH U CHCTEM.
peannsosaTh Tema 1.1. Maremaruueckas Teopus
HOBBIC cBsasu K. Illennona. CurHaiel ¢ _ | Paccbiika mo o1,
. o 2 - - 1 VI3yueHue JeKIMil | HOouTe JEKIHii.
MIPUHIUIILI 1 BBICOKOU CIICKTPAJIbHOU U SHEPTO LncdpoBoii mpoekTop
METOIBI 3¢ (HEeKTUBHOCTHIO.
[
HCCJICIOBAHUS JlabopaTopuas PaﬁfTa Nel. Visyuenye nexuuii PacchLIKa 110 1.
Br16op ontumansHO# cTpykTypsl OFDM no L oYTe METO. yKa3. K
COBPEMCHHBIX . o - 2 - 1 A MET. YKa3aHWUH K
P KPUTEPUIO MAKCUMAJIbHOM CIIEKTPAIbLHOU 1a6. pa6. No 2 1a6. pab. Ne 2 1
UH(POKOMMY- 9 PEKTUBHOCTH. IR WH/IMB. 3a/[aHuit
HUKAITMOHHBIX IpakTuyeckue 3ansaTus Nel. Visyuenne nexuii Pacchuika 1mo 3.
¢ . TOYTE METO/. YKa3. K
CHCTEM 1 ceTeil Pacuér napameTpoB CUTHAJIOB € - - 2 1 H MeT. yKa3aHuii K . YK

pacLIMpeHUeM CIIEKTpa NPsIMOM KOJIOBOU

mpak. 3aH. No. 1.

mpak. 3ad. Ne 1 u
WH/IUB. 3aJIaHUN

4 ykasbiBaercs Buj CPC ¢ yka3aHueM MopsaKOBOTO HOMEpa y4ueOHMKa, ydeOHOTO MOCOOUS, METOINYECKIX Pa3pab0TOK, yKa3aHHBIX B pa3zelie 6 HACTOSIIeH
PII/, nanmpumep, 1.2 crp. 56-72

5 YKka3pIBaroOTCsl 00pa3oBaTeIbHbIE TEXHOJIOTHH, UCIIOIh3yEeMbIE TPH pealn3aliy Pa3InIHBIX BUJOB y4eOHON paOOThl: KOMIIBIOTEPHbIE CUMYJISIINH, AEIOBBIE U

POJICBBIC UI'PHI, p8,360p KOHKPCTHBIX chyauHﬁ, TMCUXOJIOTUYCCKUEC U UHBIC TPCHUHTHU U T.II.

6 mpusoasaTCs KoMM4eCTBO YacoB [IpakTHYeCKOH MOATOTOBKH (IIPH HAJIMYNH), KOTOPAs MPOU3BOJUTCS HA MPEANPHUATHSX, coryiacHo qorosopy HI'TY (6epyres u3
OIl BO, pa3znen )

7 TIpY HAJTMYHH, IPUBOAATCS HAMMEHOBAHNE Pa3PaGoOTAHHOr0 JJIEKTPOHHOIO Kypca B paMKax pasjena (pasaesioB) , NPOIUeIIIero SKCnepTusy (TpyJoeMKOCTh B

gacax)




IInanupyemsie
(KOHTpOIHpYyeMbIe)
pe3yJabTaThl

OCBOCHMSI:
kox YK; OIIK; IIK
H HHIAHKATOPBI
JAOCTHKEHHUS
KOMIIeTeHIHI

Pa3IMYHbBIX
THTIOB TIepeavy,
pacrpeneneHus,
00paboTKH H
XpaHeHUs
nH(pOpMaITUU

Buapl yueoHol padoThI

KouTakTHast pa6oTa = o HanMeHOBaHHe Peanuzanus HaumeHnoBanue
g S HCII0JIb3YeMBIX B paMKax pa3paéoTaHHOro
g % o 2 D) é z 3 AKTHBHBIX H IIpakTryeckoii OJIEKTPOHHOI 0
= S 2 S = T
HanmenoBanmue pa3jiesioB, TeM = a5 | g7 S Bux CPC* MHTEPAKTHBHBIX TOATOTOBKH Kypea
= g3 o= S 00 00pa3oBaTeIbHbIX (TpynoemKocTs B (TpymoemKocTs B
=1 25 EE g 88 25 yacax)’ !
2 S8 | ¥5| 259 TEXHOJIOTHI Jacax)
é e 3 2 = E e (mpu HanmIMN) (upy HATMYKH)
= E° | O &
nociieoBareabHocThI0 (DSSS) 1
MIPOrPaMMHOM MEPECTPONKOMN 4acTOThI
(FHSS) B 3aBUCHMOCTH OT TpeOyeMoro
OTHOIICHHS CUTHAJI/IITYM Ha BXOJC
NIpUEMHHKA
Tema 1.2. CucrteMHBII IOAXOT K
noctpoeHuto riobansHoit IKMB cetn ) - - 1 Wsyuenme nexiwii | Ludposoit mpoextop
HFDL Ha 0a3e msiTi KOHTYpPOB aJIanTallyH.
JladopaTopHasi paGora Ne2.
CuHTE3 NPOTOKOJIOB JOCTyIa K KaHAITy P
TDMA+FDMA 1o KpUTepuro MakCUMyMa Wsyuenne nexuii | - ooopKa 1o i
. mo4uTe MCTO. YKas. K
00cny)KnBaeMbIX aOOHEHTOB C 3aJ]aHHBIMU - 2 - 1 W MeT. yKasaHmi K | o pa Nle}I’/I
i 1a6. pab. Ne2. ' SR
3a1EPAKOIi I HHTEHCHBHOCTBIO Tpaduka Ha p VH/IMB, 3a1aHuil
0a3ze MOJIeNT MAPKOBCKOM IIeTIH «POXKICHUS U
1y (e
IpakTnuyeckue 3auaTusa Ne2.  Pacuér
TpeOyeMOoro KOJIMIeCcTBa KaHAJIOB IS P
rapaHTuu TpeOyeMoil HaIEKHOCTH CHCTEMBI Usyuenue nekuuit | ooo o @ M0 27
v e 2 1 - TIo4YTe METOX. YKa3. K
YaCTOTHO-aTANTUBHOM CBsi3U. Pacuér - - mer. ykasammlik | o N2
HaJEKHOCTH CBSI3U MPH CABOCHHON npak. 3aH. Ne. 2. mum.s 3aﬁa;uﬁ
MHCTAUISIIIUU 000pYyIOBaHUS CITyTHUKOBOM
1 HOHOC(EPHON CBA3U
Tema 1.3. CoBMecCTHast ONTHMH3ALNS
U3UYECKOTO M KaHAJIbHOTO YPOBHEH . o
¢ yp 2 - - 1 Wsyuenue nexiuii | Ludposoit npoextop
BHICOCETH JIJIsl peaTu3aliii CETEBOTO Me-
He/pKMeHTa Ha 6aze mosmtuk (PBNM).
JlaGopatopnast padota Ne3. p
COBMECTHBII CHHTE3 IPOTOKOIIOB (pu- Usyuenne nekuuit | - oo o @ MO A
< 2 o Io4YTe METOA. YKa3. K
3MYECKOTO M KAHAIBHOTO YPOBHEH IS - - 1 M MeT. YKASaHUA K | o s 3y
peanM3anuy CETEBOro MeHeKMEHTa Ha Oase na. pad. Ne3. I/IH,Z[.I/IB S.a,Z[é-lHI/II‘/'I
noautik (PBNM).




IInanupyemsie
(KOHTpOIHpYyeMbIe)
pe3yJabTaThl

OCBOCHMSI:
kox YK; OIIK; IIK
H HHIAHKATOPBI
JAOCTHKEHHUS
KOMIIeTeHIHI

Buapl yueoHol padoThI

KonrakrHasi pa6ora = o HanMeHOBaHHe Peanuzanus HaumenoBanue
S s HCTIOIB3YeMBIX B paMKax pa3paéoTaHHOro
g % o E D) é z 3 AKTHBHBIX H IIpakTryeckoii OJIEKTPOHHOI 0
= S S = 7
HanmenoBanmue pa3jiesioB, TeM = &7 | 3 & S Bun cpc* HHTEPaKTHBHBIX ROANOROBKY] Sype
= = 2 g = S 0l 00pa3oBaTeIbHbIX (TpyaoemKocTs B (TpynoeMKoCTh B
= sE| EE| E =& 5 6 7
Z =E g = S50 TeXHOJIOTHii uacax) Jacax)
é = g_‘ g E E = (mpu HanmIMN) (TIpy HaNIMYHUN)
= H° | O
[Ipaktuueckue 3ansTust Ne3.
PaccMOTpeHHe BAPUAHTOB BO3MOMKHBIX syserne nexunii | Pacchiika 1o o,
U MCT. YKa3aHUU K IIo4Te METOA. a3. K
ITOPUTMOB CETEBOTO MEHEKMEHTA Ha - - 2 1 npax BZH No. 3 npax. san J\i 3yK "
0a3e noautuk (PBNM). T HHHH'B 3a',:[a1_1m71
Tema 1.4.
WnnexcHas MOy sy — PE3EPB HOBBIILCHUS 2 _ _ 1 Visyaerme nexmait | Lludporoit mpoexrop
MPOITYCKHOM CITIOCOOHOCTH, CHEKTPAIbHOU U
sHepreTrdeckoi apdexrnBHOcTH MKCC
JladopaTopHasi paGora Ned.
HccnenoBanue BapuaHTOB MCIIOJIb30BAHUS Vsveterie e | PACCPUIR 10 O1L.
WHJIEKCHOW MOAYJISIIIUM U BBIOOD _ ) _ 1 H My; Ka3aHI/IIIﬁ « | mouTe meTox. ykas. k
ONTUMAJILHOTO BapUaHTa Jisi KOHKPETHON 136 p'a}é Nodk nab. pab. Ne 4 u
CHCTEMBI U COCTOSTHHS KaHaa UHJIUB. 3a/[aHAN
IpakTnuyeckne 3ansaTus Ned4. Vsvererime ek PacchuIKa IO 3L
HUccrenoBanne 3 peKTHBHOCTH aJITOPUTMOB _ _ ) 1 " l\ZeT Ka3aH;ﬁ « | mouTe meron. ykas. k
repeady JaHHbBIX C IOMOIIBI0 HHACKCHOM npax '3ZH No. 4 npak. 3aH. Ne 4 u
MO Ty JISIIIHH. : T WHUB. 3aJaHUM
Hroro no pazgenyl - 36| 8 8 8 12

Pa3nea 2. M3yuenne HopMaTUBHOrO o0ecnieyeHrs MyapTuMeaAniHbIX mpuioxkenuit MKCC

Tema 2.1. Pexomenmamus MCD Rec.
M.2083 — KoHIenust u 0JIr0CPOIHBIC

nenu Oymymero pazsutust IMT wa 2020 1. 1 2 - 1 Usyuenue nexkuuii | Ludposoit mpoextop
nocneayomui nepuoa. CTpyKTypbl

curuanoB crangaptoB 3G, 4G, 5G.

JlabopaTopuasi paboTa NeS. M3yuenne nexkuunit | Paccpuika no .
Pacuér cucreMHBIX XapaKTepUCTUK IS - 2 - 1 M MET. yKa3aHuii K | modre MeTox. ykas. K

CTPYKTYP CUTHAJIOB 1 ITPOTOKOJIOB JOCTYIIa

1a6. pab. Ne5.

1a6. pab. Ne S u




IInanupyemsie
(KOHTpOIHpYyeMbIe)
pe3yJabTaThl

OCBOCHMSI:
kox YK; OIIK; IIK
H HHIAHKATOPBI
JAOCTHKEHHUS
KOMIIeTeHIHI

Buapl yueoHol padoThI

KonrakrHasi pa6ora - HanMeHOBaHHe Peanuzanus HaumenoBanue
g E HCTIOIB3YeMBIX B paMKax pa3paéoTaHHOro
g % = E s =g & AKTUBHBIX U IIpakTryeckoii DJIEKTPOHHOT0
= S = &
HaumeHoBaHue pa3aeaoB, TEM 2 = N g 7 g2 Bun CPC4 HHTEPAKTHBHBIX TMOATOTOBKHU Kypca
= = g = S © 8 00pa3oBaTeJbHBIX (TpynoeMKoOCTh B | (TPYAOCMKOCTb B
= 2 S EE| 280 i uacax)’ qacax)7
2 e 8 7 s 59 TeXHOJIOTHI
é e 3 2 = 5 e (mpu HanmIMN) (upy HATMYKH)
= H° | O
3G WHJIVB. 3a][aHAN
IpakTnueckne 3anaTus NeS. Visyucnue sexiii PacchLKa 1o 1.
HccrenoBaHne CHCTEMHBIX XapaKTEPHUCTHK - - 2 1 ¥ MeT. yKasauuii k | Do he MeT(J’\?- 53’1‘33' K
npak. 3aH. Ne 5 u
mpax. 3aH. Ne. 5. .
JUIL CHUTHAJIOB U IMPOTOKOJIOB goctyma 3G p I, 3a1aHmii
JlaGopaTopHasi paGoTa Ne6.
.. It ., | Paccbuika no o
Pacuérsl TeNEKOMMYHUKALIMOHHBIX SYICHHC JICRUAKN | MeTOI. VKa3. K
- 2 - 1 U MET. yKa3aHuH K oL YKas.
PECYpPCOB CHUTHAJIOB ¥ IIPOTOKOJIOB NOCTYyIa 1aG. pab. Neb 1a0. pad. Ne 6
4G (IEEE 802.16m) (WiMAX) WHINB. 33/1aH1H
IpakTnuyeckne 3aHaTus Ne6. Visyuenue sexuuii PacchLKa 110 311
HccremoBaHne CHCTEMHBIX XapaKTEPHUCTHK - - 2 1 W MeT. yKazaumii k | "o e MeT‘J’\?- gl“B- K
npak. 3aH. Ne 6 u
npak. 3aH. Ne. 6. .
JUIL CHTHAJIOB U MIPOTOKOJIOB poctyna 4G p WHIHE. 3atanmil
JladopaTopHasi paboTa Ne7.
. Usyuere neuit Paccpuika 1o 2i1.
Pacu€rhl TeneKOMMYHHKAITMOHHBIX ) 2 ) 1 . MY; yrasanmi | OIS METOL yias, K
PECYpPCOB CHUCTEM CBS3U CTaHAApTa a6 p'a6 No7 nab. pab. Ne 7 u
4G-LTE-Advanced VHIHUB. 3a/aHHN]
IpakTnuyeckne 3anaTus Ne7. P
i i | PACCHITKE O 1.
HccnemoBanne CHCTEMHBIX XapaKTEPUCTHK SYHCHHE JICKL [10YTe METOL. YKa3. K
- 2 1 Y MET. yKa3aHUM K - ykas.
JUISL CUTHAJIOB M TIPOTOKOJIOB JOCTYIIA npax. sam, Ne. 7 npak. 3ai. Ne 7 u
cranpapra 4G-LTE-Advanced WHIAB. 3a/[aH1H
JlaGopaTopHasi paGora Ne8. Visyuenie nexuuii Paccplika 1o 3.
Pac4érhl TeICKOMMYHHKAIIMOHHBIX - 3 - 1 ¥ MeT. yKasaHuii K nogTe "geT]\?ﬂ'SyKa& K
na6. pa6. Ne 8 u
1ab. pad. Ne8. o
pecypcoB cucteMm cBsizu SG p A —
IIpakTnuyeckne 3ausaTus Ne§. P
u KL aCChLIKa I10 3JI.
HccnenoBanne CHCTEMHBIX XapaKTEPUCTHK SYHCHHE JICKL [I0YTe METOL. YKa3. K
- - 3 1 Y MET. yKa3aHUH K - ykas.
JUISL CUTHAJIOB M TIPOTOKOJIOB JOCTYIA npa. san. No. 8 npak. 3aH. Ne 8 u
crangapra 5G ’ I WHMB. 3a1aHUI
Tema 2.2. ba3oBble 371eMEHTBI ONOPHON 1 - - 1 Usyuenue nexuuit | Ludposoii mpoektop
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IInanupyemsie
(KOHTpOIHpYyeMbIe)
pe3yJabTaThl

OCBOCHMSI:
kox YK; OIIK; IIK
H HHIAHKATOPBI
JAOCTHKEHHUS
KOMIIeTeHIHI

Buapl yueoHol padoThI

KouTakTHast pa6oTa HanMeHOBaHHe Peanuzanus HaumeHnoBanue
E 5 HCII0JIb3YeMBIX B paMKax pa3paéoTaHHOro
@ % o g0 é % 9 AKTHBHBIX H IIpakTryeckoii OJIEKTPOHHOI 0
&l S| %8 5
HaumenoBaHue pa3jieiioB, TeM 2 s =87 E EE,-: Bun CPC* HHTePAKTHBHBIX NOATOTOBKH Kypca
= E 3 g = S 00 00pa3oBaTeJbHBIX (TpynoeMKoOCTh B | (TPYAOCMKOCTb B
= 25 = E S BN .5 gacax)® 7
2 58 P s 59 TeXHOJIOTHIA Jacax)
é e 3 2 = E e (mpu HanmIMN) (upy HATMYKH)
= H° | O
CeTH apxXuTeKTypsl IMS
Tema 2.3. Ilpotokon SIP, mpoTokos
MGCP, H.248/MEGACO, npeobpazoBanue 1 - - 1 Usyuenue nexuuit | Lludposoit mpoexTop
3 OKC-7 B Ethernet/IP - SIGTRAN
Hroro mo pazgeny2 - 33| 4 9 9 11

Pa3znen 3. OtkpsbiTas cepBucHasi apxutektypa (OSA) u oTKpbIThINE nporpaMMHbIii uHTepdeiic npunoxkenuii (API) u OC
cJIeIyI01Iero MOKoJIeHUsl ceTei

Tema 3.1. OTKpbITast cepBUCHAs

1 - - 2 u i 1 POBOI IPOEKTO
apxutektypa (OSA) syserme siexuii |- Lugp P P
Tema 3.2. APl - oTKpBITBIHE TPOTPaAaMMHBIN
. P o POrp 1 - - 2 Wsyuenue nexnuit | Ludposoit npoextop
uHTepdeiic npuIoKeHun
Tema 3.3. 3amava ynpaBieHUs KOMMYTaI1-
eif Ha 6a3e MporpaMMHBIX KOMMYTaTOPOB 1 - - 2 Usyuenne nexmiit | Ludposoii npoekrop
cemeiicTBa mpoTokoioB SIP-T.
Hroro mo pazneny 3- 9| 3 - - 6
Paznen 4. MHcciaegoBanue BUpTyaabHbIX ceTeit MPLS
Tema 4.1. MHOTOTIPOTOKOJIBHBIE CHCTEMBI C 1 ) - i | 1w .
- - H OBOH ITPOCKTO
kommyTanueit metox (MPLS). SyHeHe Jekdit P P P
Hroro mo pazgeay 4 - 3| 1 2
PazgenS. MHcciaenoBanue Tenaenuuii paszsurua 5G n 6G
Tema 5.1. OcnosHas napagurma 5G - .
P 0,5 - - 4 Wzyuenue nexuuii | Hudposoit mpoexrop

SDN/NFV
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IInanupyemsie

Buapl yueoHol padoThI

(KOHTpOJIMpYeMbIe) KonTakrnasi padora = HanmenoBanue Peanmzanus HanmenoBanue
pe3yabTaThI g § HCII0JIB3YyeMBbIX B paMKax pa3paboTaHHOro
OCBOCHIL: g % = E s =g & AKTUBHBIX U IIpakTryeckoii DJIEKTPOHHOT0
kox YK; OIIK; IIK HaumenoBaHue pa3jieiioB, TeM ER E.. I oA E Ei Bun CPC4 HHTePAKTUBHBIX MOArOTOBKH Kypca
W HHIAKATOPBI = = E g = S : 8 00pa3oBaTeIbHbIX (TPyiloeMKOGCTB B (TPYI!OGMKO;JTBB
JOCTHKEHUSE g 28| £E5| 2:0 TexHOJIOTHii® uacax) Jacax)
KOMIETEH Uit é S s s E E © (py HaM4MH) (Ipu HATHYKK)
= H° | O
Tema 5.2. OpkecTpanus CETEBbIX YCIYT
— MoOuisHEIe TPpaHUYHBIC 0,5 - - 4 Wsyuenue nexuuii | udposoit mpoexrop
BBIYUCIICHUS.
Hroro mo paszneay 5 9 1 - - 8
KypcoBasi padora 18 - - - 18
Jk3amen 8
Kontpoas 27
17 17 17 58
HUTOI'O no xucuuminHe 144 yaca
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5. TEKYIIIAH KOHTPOJIb YCIIEBAEMOCTH U TIPOMEKYTOYHASI ATTECTAIIUS 11O UTOT'AM
OCBOEHMUSA JINCHUITVINHBI

Texymumii KOHTPOJIb OCYIIECTBIISIETCS 110 BCEM BUaM Y4€OHOTO MpoLiecca: BHIIIOIHEHNE MPAKTHYECKUX 3aJaHui, TaO0paTOPHBIX padoT, KypCOBBIX
paloT 1 33a4 Ha YCBOGHUE MaTepHaia B X0J€ WIH B KOHIIE JIEKIIHH.

JleKuMOHHBbIE 3aHATHSA

HpaKanecxne 3aHATHSA

JlaGopaTopHble padoThI

CamocrosiTesbHast padora

Ho- Dopmu- M KypcoBas padora
Mep HaunmeHoBanne pyeMble Haumeno- HanMeHOBaHHE Haunwmeno- Haunmeno-
pas- pasaena QUCLUIUIMHBL | KOMIIE- [Ipouenypa BaHue [Ipouenypa OTICHOMHBIX [Ipouenypa BaHNE IIpouenypa BaHHE
aena TEHLIUU OLICHUBAaHUA OLIEHOYHBIX OLICHUBAaHUA S OLICHUBAHUA | OLICHOYHBIX OLICHMBaHUs OLIEHOYHBIX
CpEeICTB P CpEICTB CpeICTB
VYyacTue B Obcyxncnne Sajanns s
TPYIITOBBIX IMepeuenn Brimonsenue pacuéron
TeopeTnueckue OCHOBBI pe3ybTaToB Bompocsr k :
KoHTponbHble | 00CYXAEHHSX, BOIIPOCOB JJIst 11ab0paTOPHBIX, Bompocs k
MIOCTPOCHUS U Pa3BUTUSA ‘VYMeHue BecTi BBIIIOJTHEHUS n1ab. paborte,
1 .| BOIIPOCHI B BBITIOJTHEHHUE o0CcyXIeHus 1 N MPAaKTUYECKHX, 1a60paTOPHBIM,
WHPOKOMMYHHUKAIHOH- OIlIK-2 KOHCIHEKT JICKIUI . naboparopHbix | Kypcooit
. KOHIIC JICKIIMH | MHAWBHUIYaJbHBIX KOMITBIOTEPHOTO KYPCOBBIX pa60T. KypCOBBIM
HBIX ceTell U chcTeM M 1 KypCOBbIX pabore. aGoTam
3amaHuil 1 MOZENUPOBAHHUS aGoT OKk3amMeH p '
TECTHPOBAHHE P dk3amery
Vuactue B Obcyxnenne Saanus it
IPYIIIOBBIX IMepeueHn Brimonnenne pacuéTos
N3ydenne HOpMAaTUBHOTO pe3ybTaToB Bormpocsr k :
YMeHue BecTH KoHTposbHbIe | 00CYXAEHHSX, BOIIPOCOB JJIst 11ab0paTOPHBIX, Bompocst k
obecriedeHust BBIITOJTHEHUS nmab. pabote,
2 N KOHCIIEKT BOIIPOCHI B BBITIOJTHEHHUE o0CyXIeHns 1 . MPaKTUYECKHX, 1a60paTOPHBIM,
MYJIETUMETUHHBIX OIIK-2 . . naboparopHbiX | Kypcooit
o JIEKIIUH KOHIIC JICKIIMH | WHAWBHUIYaJTbHBIX KOMITBIOTEPHOTO KYPCOBBIX pa60T. KypCOBBIM
npunoxenuit UKCC o 1 KypCOBbIX patore. aGoTam
3amaHui 1 MOZENNPOBAHUS aGoT OKk3ameH p '
TeCTHPOBAHHE P Ok3aMCHy
OTKpbITas cepBUCHAs
P °p OO6cyxneHne
apxutektypa (OSA) u
5 o VYMmeHue BecT Kontponbusie pe3yJIbTaToB Bormpocsr k Bompocsr k
OTKPBITHIA MPOrpaMMHBIN .
3 N . KOHCIIEKT BOIIPOCHI B - - BBITIOJTHEHHS KypCoBOit 9K3aMeH JK3aMEHYy.
unTepdeiic npunoxennit | OIIK-2 N .
JIeKIH KOHIIE JIEKIUH KyPCOBBIX pabote-
(APD) m OC cremyrommero
pabot
TIOKOJICHUST
OO6cyxneHune
Hccnenopanue e
. YMmeHue Bectu KoHTponbHbIe pe3yJbTaToB Bomnpocs! k Bomnpocs! k
BUPTYaIBHBIX ceTeit .
4 MPLS OTIK-2 KOHCIICKT BOIIPOCHI B - - BBITIOJTHEHUS KypCOBOM 3K3aMeH 9K3aMEHY.
JeKIui KOHLIE JIEKIIUH KYPCOBBIX pabote
pabot
Ob6cyxnenue
Hccnenopanue YMmeHue BecT Kontponbusie pe3yJIbTaToOB Bonpocsl k Bompocsr k
5 teHaeHnuit pazsutus 5G | OIIK-2 KOHCIIEKT BOIIPOCHI B - - BBITIOJTHEHHS KypCOBOit 9K3aMeH 9K3aMeHYy.
u 6G JIEKIUI KOHIE JIEKUUH KYPCOBBIX pabore
pabot
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5.1. TunoBble KOHTPOJIbHBIE 32/IaHUS WM HHbIE MATEPHUAJIbI, HEOOX0TUMBbIE /1JIsl OLeHKH 3HAHUI, yMeHHUI U HABBIKOB M (MJ1H) ONMbITA
AeTeJIbHOCTH

1) TectTbl i TEKYIIETO KOHTPOJIS ¥ IPOMEXYTOUHOW aTTECTAIIMK 3HAHUI 00yYarOIIXCS.
2) Bompocs! uist MOArOTOBKYU K BBINOJIHEHHIO JIAOOPATOPHBIX PA0OT M NPAKTUYECKUX PAOOT (TEKYIH KOHTPOJIB).
3) IlepeueHb BONPOCOB, BHIHOCHMBIX Ha MMPOMEKYTOUYHYIO aTTECTALUIO (IK3aMEH).

5.2. Onucanue noka3zarejed U KpuTepueB KOHTPOJIA YCIIeBAEMOCTH, ONIMCAHUE IIKAJ OLleHUBAHUS

Jns  oueHku 3HAHWN, YMEHUH, HaBBHIKOB W (OPMHUPOBAaHUS KOMIETEHIMH MO AUCUUIUIMHE MOMKET MPHMEHSATHCS 0alIbHO-

PEHTHHIOBasl/TPAAUIIMOHHAS CUCTEMA KOHTPOJIS U OLIEHKU YCIIEBAEMOCTH CTYIEHTOB.
B ocHOBy OampHO-PEHTHHTOBOW CHCTEMBI  IOJIOKEHBI HPUHIMUIBI, B COOTBETCTBHHM C KOTOPBHIMH (OPMHPOBAHWE PEHTHHra CTyAEHTa

OCYILIECTBIISIETCS B XO/I€ TEKYIIETr0 KOHTPOJIS M MPOMEKYTOYHOM aTTeCTalluu 3HAHUI.
Tadauna 5 — mxajaa oneHuBaHusA

HIkana
IK3aMeH
OIl¢eHUBAHHUSA
85-100 OTnuuHO
70-84 Xopoio
60-69 Y I0BJICTBOPUTEIHLHO
0-59 HeynosnersopurensHo

HpI/I HCII0JIBb30BaAHNN Tpa,[[PILIPIOHHOﬁ CHUCTCMbI KOHTPOJISI U OLICHKH YCIICBACMOCTH CTYACHTOB NOJI?KHbBI OBITH NpEeaACTaBJICHBI KPUTCPUUN BbBICTABJICHUS OLICHOK
10 TATHOAIIIIEHON CHCTEME KOTJIIMYHO», «XOPOUIO», KyAOBJIECTBOPUTCIHbHO», KHECYAOBJICTBOPUTCILHO.

Ouenka Kpurtepuu onenuBanus

OLICHKY «OTJIMYHO» 3aCIly’KUBA€T CTYJECHT, OCBOMBIIUM 3HAHUSA, yMEHHUS, KOMIIETEHIIUH U TEOPETUUECKUH MaTepual 6e3
poOEIIOB; BBHIIOIHUBIINN BCE 33aHNS, IIPELyCMOTPEHHBIE YI€OHBIM IIJIAHOM Ha BHICOKOM Kau€CTBEHHOM yPOBHE; IPAKTUIECKHUE
HaBbIKH MPO(eCcCHOHANBPHOTO IPUMEHEHHS OCBOSHHBIX 3HaHUH C()OPMHUPOBAHBI.

Cpenuuit ypoBeHbB «4» OLIEHKY «XOPOII0» 3aCIIyKUBAET CTYAEHT, IPAKTHYECKH MOJTHOCTBIO OCBOMBIIMN 3HAHUS, YMEHHSI, KOMIIETEHIIUN K TEOPETUUECKUI
Mmarepual, yueOHbIe 3aJaHUsI HE OLIEHEHBI MAKCUMAJIBHBIM YHCIIOM 0allIOB, B OCHOBHOM C()OPMHUPOBAI NPAKTUIECKUE HABBIKH.

Belicokuil ypoBeHb «5»
(oTaI4HO)

(xoporio)

OLCHKY «yAOBJETBOPHUTEJIBbHO» 3aCITyKUBACT CTYJICHT, YaCTUYHO C HpO6eJ’IaMI/I OCBOMBIIHHI 3HaHUA, YMCHUS, KOMIICTCHIIUN 1
TeOpGTI/ILICCKI/Iﬁ Marepuajl, MHOTUC y‘le6HLIC 3aJaHusA 0o He BBITIOJIHWII, 1100 OHU OLICHCHBI YK CJIOM 0auIoB OJIM3KUM K
MUHUMAJIBHOMY, HEKOTOPBIC MPAKTUYCCKNEC HABBIKU HE C(i)OpMPIpOBaHLI.

IToporoBsrif ypoBeHBb «3»
(YIOBIETBOPHUTEIHHO)

MuHuManbHbBINA YPOBEHD «2» OLICHKY «HEYIAOBJIECTBOPUTECIbHO» 3aCIy)XUBACT CTYIACHT, HC OCBOMBIINN 3HAHUS, YME€HUA, KOMIICTCHIIMU U TeopeTquCKnﬁ

(HeyHOBHeTBopI/ITeHLHO) Marepual, y‘{e6HBIe 3aJaHuA HE BBIMTOJHUII, IIPAKTUIYCCKUEC HABBIKH HE C(i)OpMI/IpOBaHbI.
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Tab6aunna 6 - Kpurepuu oneHnBaHus pe3yJbTaTa 00y4YeHHs M0 JUCHUIUINHE M KA OLeHUBAHUSA

Kputepun ouennBanus pe3yjibTaToOB 00y4eHUsI

Kox n nanmeHoBanue Onenka Onenka Ouenka Onenka
Kon u HanmeHoBanue HHAUKaATOpa «HEYTOBJIETBOPHUTEJILHO» | «YAOBJETBOPUTEILHO) «xopomo» / «OTJIUYHO» /
KOMIIeTeHIHH JAOCTHIKEHHU S 0-59% / 60-74% 75-89% 90-100%
KOMIeTeHIIHU OT max peUTUHTOBOU OT Max peUTUHTOBOM OT max peUTUHTOBOM OT max PEeUTUHIOBOM
OLICHKH KOHTPOJIS OLICHKH KOHTPOJIS OIICHKH KOHTPOJIS OLICHKH KOHTPOJISI
OIIK-2. HOIIK-2.1. * He ymeeT HaxXonuTh U  VMeeT HAuaNbHbIE ¢ HMeeT oco3HaHHBIE 3HA- * CnocoOeH HaXOIUTh U
HaXOJII/IT U KPUTHUICCKHU KPUTUYECCKU 3HAHUS O HOBBIX HHA O HOBBIX IIPUHIUIIAX KPUTUYCCKU
Crioco6eH peann3oBaTh aHaJIU3HpyeT aHaJIU3UpPOBATh Y METOAAaX COBPEMEHHBIX aHaIM3UPOBAThH

HOBBIE MTPUHIHIIBI U
METOBI HCCIICTOBAHMUS
COBPEMEHHBIX
MH()OKOMMYHHUKAITHOHHBIX
CUCTEM U CETEU
Pa3IMYHBIX TUTIOB
nepeiauy, pacrpeaene-
HUS, 00pabOTKU U
XpaHeHus: WHPOPMaITUH

MH(OpPMALIUIO O HOBBIX
NPUHIUIAX U METO/aX
COBPEMCHHBIX
MH()OKOMMYHHUKAITMOHHBIX
CUCTEM U ceTei
Pa3IHYHbIX TUIIOB
nepenayy, pacrpeaeeHus,
00pabOoTKU U XpaHEHHS
HHQOPMAIUH.

HNOIIK-2.2.

[IpumeHsieT IpUHITUIBI U
METOJIbI IOCTPOESHHUS
HH(POKOMMYHHUKAITHOHHBIX
CHCTEM U CeTeH
Pa3INYHBIX THIIOB U
CHOCOOBI pachpeIeIcHHS
UHPOPMALIUH B HUX.

HOIIK-2.3.

IIpumensieT aeicTByronme
MIPaBOBBIE HOPMBI TIPH
pa3zpaboTke | pean3aiyu
npoexToB HOBEIX MKCC

nH(pOpPMAIHUIO O HOBBIX
NPUHIMIAX U METOIAX
COBPEMEHHBIX HH(POKOM-
MYHHKAILIMOHHBIX CHCTEM U
ceTell pa3IMYHBIX THUIIOB
nepeavu, pacrpeaeeHus,
00pabOTKH M XpaHCHHUS
UH(DOpMALHH.

He moxer npuMeHsTh
TIPUHIIUAIIBI U METOTBI
MOCTPOCHUS
UH(POKOMMYHHKAIIMOHHBIX
CHCTEM U CeTeH
Pa3IUYHBIX TUIIOB U
CIOCOOBI pactpeaeIcHAs
WHPOPMALIUU B HUX.

He MoxeT npuMeHsTh
JIEUCTBYIOIINE MPABOBbHIE
HOPMBI TIpU pa3paboTke |
peanu3aiy IPOSKTOB
"HoBEIX UKCC

NPUHILUIIAX U METO/IaX
COBPEMEHHBIX
MH()OKOMMYHHKAIOH-
HBIX CUCTEM U CEeTeH
Pa3IUYHbBIX TUIIOB
nepenayy, pacrpese-
JeHus1, 00pabOTKH U
XpaHeH!s HHOOPMALIUH.

» Mwmeer HavanbHbIC
3HaHMS O NMPUHIHMIAX U
MEeToJlaX MOCTPOCHHS
HHPOKOMMYHH-
KaI[MOHHBIX CUCTEM U
ceTel pa3IMYHbIX TUIIOB
U croco6ax
pacnpeneneHus
nHPOPMALNH B HUX.

* Hmeer HavalbHbIE
3HaHUS O MPUMCHCHHUU
JIEHCTBYIOIINX MPABOBBIX
HOPM TIpH pa3paboTKe U
peanu3anuy IpPOEKTOB
HOoBEIX UKCC

MH()OKOMMYHHKAITMOHHBIX
CHCTEM U ceTeil pa3nuy-
HBIX TUIIOB Nepeaayy,
pacmpenenenus, 00padoT-
KU M XpaHeHHs1 nHopMa-
LHH.

HmeeT oco3HaHHbIE
3HAHUA O HpI/IHHI/IHaX nu
MEeToAax MOCTPOEHHUS
MH()OKOMMYHHKAI[HOHHBIX
CHCTEM U CeTeH
paSHI/I‘IHLIX THUIIOB U
crioco0ax pacrpeeneHus
WHPOPMAILIUHU B HUX.

HmeeT oco3HaHHEIE
3HAHUS O MPUMCHEHHUH
JICHCTBYIOIIUX MPAaBOBBIX
HOpPM TIpH pa3paboTKe U
peau3anuy IPOCKTOB
HOoBbIX UKCC

HH(POPMAIIUIO O HOBBIX
NPUHIMIAX U METOAAX
COBPEMEHHBIX
MH()OKOMMYHHKAIINOHH
BIX CHCTEM U CeTei
Pa3IHYHBIX TUIIOB
nepenayy,
pacrpezaeneHus,
00pabOTKH U XpaHEHHS
nHdopmanum.

* Croco0eH NMpHUMEHSThH
TIPUHINIB ¥ METOJIBI
MTOCTPOCHUS
MH()OKOMMYHHUKAIMOHH
BIX CUCTEM U ceTel
Pa3IMYHbIX THIIOB U
Croco0oB
pacrpeneneHus
UHQOPMAIUH B HUX.

* CriocoOeH IpUMEHSTh
JefcTByOIUe
MpaBOBbIC HOPMBI IPH
paspabotke u
peanu3anuy NpoeKTOB
HOBBIX UKCC
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6. YAUEBHO-METOANYECKOE OBECIIEYHEHHUE JUCHUIIJINHBI
6.1. YueOHasi iuTeparypa, nedyaTHble M31aHUA OMOJIMOTEYHOr0 (poHaa

CHUCOK u3aHuii 0 TeMaTuKe JUCHMIUIAHBI « Teopusi mocTpoeHus: HHPOKOMMYHHUKAIIMOHHBIX CETCH U
CHCTEM» OIMPEeAeTCs yIeOHO-METOIUUSCKUM 00CCIICUCHUEM JTUCIUIUIHHBI, OPTaHU3yeMbIM OHOIHOTEYHBIM
donmom HI'TY.

bubarorednblit GOHI YKOMIUICKTOBAH MMEYATHBIMHU M SJICKTPOHHBIMHU H3IaHHSIMH U3 pacuéTa HE MEHee
0,25 sK3eMIUIIpa KaXIOr0 W3 H3MAHWH, yKa3aHHBIX HIDKE Ha KaKIOro OOYYarolIerocs W3 YHCia JIHIL,
OJIHOBPEMEHHO OCBAWBAIOIINX COOTBETCTBYIOIIYIO TUCIUILIAHY (MOYJIb).

bubauorpaguyeckoe onucanue KoJsuuecTBo
(aBTOp, 3ar/1aBHE, BU U31aHNSI, MECTO, U31ATEIbCTBO, IK3eMILISIPOB B
roJl 31aHusl, KOJUYeCTBO CTPAHUII) OoubanoTEKE
1. OcHoBHas IMTEeparypa

1. Komsxos A.B., Munos B.P., I'opsiueBa T.M. XapakTepucTuku paguoIviHAN B
crcTeMax aBUAIlMOHHOM AieKTpocBs3u: yuebd. mocodue / A.B. Komsikos, B.P.
Munos, T.W. I'opsiueBa; Hukeropon. roc. TexsH. yH-T uM. P.E. AnekceeBa. —
Hwxuuit Hosropon, 2018. — 220 c.

50

2. EpmonaeB B.T. CoBpemeHnHbIe METOABI 00pabOTKH CUTHAIOB B OECTPOBOIHBIX
cucreMax cBsa3u: YueOHoe mocobue / B.T. Epmonaes, E.A. Masperues, A.l'. 13
®nakcman; HI'TY uMm. P.E. AnekceeBa. — H. Hosropoa: 2011. - 140 c.

3. BbypxoB, A.A. Hcnonp3oBaHue amnmapata MapKOBCKHX Lemed s aHaiu3a OBbC «JIanb»
WHPOKOMMYHHKAIIMOHHBIX ceTei: y4eb. mocobme / A.A. BypkoB, A.M.

TropnukoB. — Cankr-TlerepOypr: ['VAIL 2022. — 131 c. https://e.lanhook.co

m/book/340928

2. CnpaBo4yHo-0ubanorpadguyeckasi Jureparypa

1. Bous Towr, [leiinn Yxy (pexaxktopsl) Cetn 6G. I1yTs ot 5G k 6G riazamu
pa3paboTunkoB. OT MOJKIFOUYCHHBIX JIFOJICH U BEIICH K IMOAKIIIOUCHHOMY Q5. 6udn. 9CBM
uHTeekTy / nep. ¢ auri. B. C. Suenkosa. — M.: JIMK Ilpecc, 2022. — 624 c.

2. Tuxsunckuii, B.O. Pa3Burtue cereir MoounbHOII cBsizu oT 5G Advanced k 6G : OBbC "KoHcynbTanT
MPOEKTHI, TEXHOJIOTHH, apxuTekTypa: MoHorp. / B.O. Tuxsunckuii, C.B. cTyaeHTa"
Tepentnes, B.A. Kopanb, E.E. [leBsatkun. — Mocksa: Texuocdepa, 2023. — 528 c.[https://www.studentli

brary.ru/book/ISBN9

785948366623.html

3. TopstueBa T.W., Munos B.P. Teopus undopmarinu B cucremax cBsisu: : y4eO.
nocobue /T.U. I'opsiuea, B.P. Munos; Huxeropoa. roc. TexH. yH-T uM. P.E. On. 6ubsn. 9CBM
Anexkceesa. — Hwxnuit Hosropon, 2014. — 247 c.

4. JI.A. Momuanos, B.O. berumes, 3.C. Conun, A.K. Camyiinos, FO.B.
laitnamaka. IToctpoeHue Mozeel U aHaJIN3 IPOU3BOAUTEIIBHOCTH
OecripoBoAHBIX ceTei panno noctymna 5SG «HoBoe Pamuoy : yaebHOE Tocobue / On. 6ubsn. 9CBM
. A. Monuanos, B.O. beruies, 3.C. Conun, A.K. Camyiinos, }0.B.
lNafimamaka. — Mocksa : PY/IH, 2021. - 95 c.
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6.3. MeToanueckne yKazaHusl, pEKOMeHIAIUM U IPyrue MaTepuajbl K 3aHATHAM

Meroanueckue yka3zaHus U PEKOMEHJIALMU 10 MPOBEJICHUIO KOHKPETHBIX BHUJIOB YYEOHBIX
3aHATUN 10 JucuuiuinHe «Teopus mocTpoeHus WHGHOKOMMYHUKAIIMOHHBIX CETEH M CHCTEM)
HaxoxaTcs Ha Kadeape «ICBM»y.

6.3.1. Meroau4deckre peKOMEHIAIMH 10 OPraHU3alliy aAyAUTOPHOU PabOTHI MO JUCIUTIIINHE
«Teopust mocTpoeHust UHHPOKOMMYHUKALMOHHBIX CETEH U CHCTEM».

6.3.2. Meroauyeckue PEKOMEHJAIMKU [0 OPraHU3alMU W TUIAHUPOBAHUIO MPAKTUYECKUX
3aHATUH M0 AucuuIuHe « Teopus mocTpoeHusi HHOOKOMMYHUKAIIMOHHBIX CETEH U CHCTEM).

6.3.3. MeToanueckue peKOMEHAAIMU 110 OpPraHu3allid U TUIAHUPOBAHUIO CaMOCTOSITEIBLHOMN
paboTsl o AucuuIuIHe « Teoprs MOCTpoeHUs UHHOKOMMYHUKAIIMOHHBIX CETEH U CUCTEM.

CIIMCOK METOIMYECKHNX YKA3BAHUM K IABOPATOPHBIM PABOTAM H
KOHCIIEKTOB JIEKIIUI

1. Ontummzanust crpyktyp curHanoB OFDM mo kputepuio MakCHMyMma CIEKTPalbHOHM | Di. 6uti.
3¢ (HEeKTUBHOCTH: METOJI. YKa3aHus K j1a0. padote Ne 1 5CBM

2. CuHTe3 MPOTOKOJIIOB KOMOMHHPOBAHHOTO MHOXeCTBeHHOTO noctynma TDMA+FDMA Ha
0a3e MapKOBCKOI IENH «POXKIESHUS ¥ THOSII TI0 KPUTEPUIO0 MAaKCUMyMa OOCITY)KHBA€MBIX | D 616
a0OHEHTOB Ha OJIHOM YaCTOTHOM KaHaje ¢ 3aJlaHHO# rapaHTHPOBAHHOM 3a7epkKoii: MeToz. | 9CBM
yKa3aHus K J1a0. padote Ne 2

3. CoBMecTHasl ONTUMH3AIHS TPOTOKOIOB (PM3MIECKOTO M KAHAIBLHOTO YPOBHEH JUIS BHUIEO
CETH C 3aJaHHBIMH CETEBBIM CIICHAPUEM M MOJENIbI0 TpaduKa MO KPUTEPUI0 MUHUMYMA | D1 6u6i.
TpeOyeMoi TIOJI0CHI JIs PabOThI CETH: METO. yKa3aHus K j1a0. padore Ne 3 5CBM

4. HccnenoBaHue BapuaHTOB HCIIOIb30BAHUS HHACKCHOM MOIYJISIIMU U BEIOOP ONTUMAIBHOTO | 1. 616w

BapUaHTa M0 3aJAHHOMY KPUTEPHIO: METOJI. YKa3aHus K ja0. padore Ne 4. 5CBM
5. Pacu€r CHCTEeMHBIX XapaKTepHCTHK JUIsi CTPYKTYp CHTHAJIOB M MPOTOKOJIOB JOCTYMA | D Gum.
TPETHEro MOKOJIECHUs] MOOMIIBHOU CBSI3H. METOJ. YKa3aHusl K Ja0. pabote Ne 5 S5CBM
6. Pacu€rbl TeneKOMMyHHKAIIMOHHBIX pecypcoB curHanoB ctangapra 4G (IEEE 802.16m) Dn. 6ubm.
(WiMAX): meto/1. yka3anus K j1a0. pabore Ne 6 5CBM
7. Pacuérhbl TeNeKOMMYHUKAIIMOHHBIX PECYPCOB cucTeM cBsi3u ctanmapra 4G-LTE — 2. 6u6L.
Advanced: meton. ykazaHus K y1a0. padore Ne 7 S5CBM
8. Pacu€rhl TeTeKOMMYHUKAIMOHHBIX PECYPCOB CUCTEM CBsI3H SG: METO.. yKa3aHUA K Jial. 1. 6u6.
paGore No 8 5CBM
9. KoncnekT nekiuii mo auciuminie «Teopus mocTpoeHuss MHPOKOMMYHUKAIIMOHHBIX CETCH | D 6uGL.
U CHCTEMY. 9CBM

7. AHOOPMAILIMOHHOE OBECIIEYEHHUE JUCHUITJINHBI
YueOHbI TIporecC MO AWCIHUIUIMHE OO0ECTICYeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO H
CBOOOJIHO pPacHpOCTPaHSEMOT0 MPOTPAMMHOTO OOECMeYeHUss, B TOM YHCIE OTECYECTBEHHOTO
MIPOM3BOICTBA (COCTAaB MO JUCIUILINHE onpenenéH B HacTosme P/l u mopiexxutr oOHOBICHHIO TIpH
HEOOXOIMMOCTH).

7.1 IlepeyeHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEpHETY,
HEeO0XOAUMBIX IJISl OCBOCHU S JUCHUNJIMHBI (MOIYJISA)

1. Hayunas snexmponnasn dubauomexa E-LIBRARY.ru. — Pesicum docmyna: http://elibrary.ru/defaultx.asp

2. Dnexmponnas 6udiuomeynasn cucmema |PR Books [Dnexmponnwiii pecypc]. — Pexcum oocmyna:
http://iprbookshop.ru - 3azz. ¢ sxpana.

3. Omxpwimoe obpaszosanue [Dnexkmponnvlil pecypc]. - Pescum oocmyna: https://openedu.ru/. - 3azn ¢
IKpAHa.
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4. Ba3zvl Oannvix Beepoccuiickoeo uncmumyma nayunou u mexuuyeckou ungopmayuu (BUHUTU PAH) no
€CMeCcmEeHHbIM, MOYHbIM U MEXHUYeCKUM HayKam DnekmponHulil pecypc]. - Pescum oocmyna:

http://www.viniti.ru. — 3aex. ¢ sxkpana.

5. Vuusepcumemckas ungopmayuonnas cucmema Poccus [Inexmponnsiil pecypc]. - Pescum docmyna:

http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

Taouauna 7 - [lepedeHb 3JIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM

Ne HaumenoBanmne IbC Ccbuika, Mo KOTOpoit
ocyuecrsiasercs aocryn k 9bC
1 2 3
1 Hanunonanbueiii oTKpeIThIi nHCTHTYT MHTYUT http://www.intuit.ru/studies/courses/
2 DrexTponHO-6ubaroTeuHas cucrema IPR Books http://iprbookshop.ru
3 KoHcynbTant cryeHTa http://www.studentlibrary.ru/
4 Jlanp https://e.lanbook.com/
5 IOpaiit https.//urait.ru/
6 Koncynpbrant [moc [DnekTpoHHbIi pecypc]: http://www.consultant.ru/
CnpaBo4Has IpaBoBasi CUCTEMA. -
7 baza maHHBIX MEKIYHAPOIHOTO COK03a DIICKTPOCBSI3H http://www.itu.int/ubl/R-REC/en.
(ITU-R), pamuo cexrop

1.2. Hepeqeﬂb MnmporpaMmmMHoOro odecrnevyeHus U I/IH(l)OpMaIII/IOHHI)IX CIIPaBOYHBIX CUCTEM

Tabauna 8 - Ilepeuenb nporpaMmMHoro odecrnedenusi (Ha 10.11.21)

IIporpammHoe o0ecnieyeHne, HCMOIb3yeMoOe B
YHUBEPCHTETE HA 10TOBOPHOI OCHOBE

IIporpaMmmHoOe obecnieueHue cBOOOTHOTO
pacnpocTpaHeHust

1

2

Microsoft Windows XP/7/8.1/10 (moamucka DreamSpark
Premium, norosop Ne 0509/KMP ot 15.10.18)

Calculate Linux (cBo6oauoe T10)

Microsoft Visual Studio 2008/2010/2013/2015/2017
(monmucka DreamSpark Premium, morosop Ne
0509/KMP ot 15.10.18)

Open Office 4.1.1 (munensus Apache License 2.0)

Microsoft Office TIpodeccronansusiii wioc 2010 (tumen3us
Ne 49487732)

Adobe Reader 11 (mponpuerapuoe I10)

Microsoft Office Standard 2007 (iuuensust Ne 43847744)

Libre office 5.2.4.2
(cBoGoanoe T10, munensus Mozilla Public License)

Microsoft Office Access 2013/2016 (moamucka DreamSpark
Premium, norosop Ne Tr113003 ot 25.09.14)

Visual Prolog (mpompuerapuoe I10)

Microsoft Office Visio 2013/2016 (moamucka DreamSpark
Premium, norosop Ne Tr113003 ot 25.09.14)

MicroCAP (6ecruiatHast cTyIeHYECKas BEPCHS)

Microsoft Project 2010 (noamucka DreamSpark
Premium, norosop Ne Tr113003 ot 25.09.14)

Pascal ABC.NET (cBo6oauoe T1O, nurensus LGPL)

Mathcad 15 (muuensus PKG-7543-FN, MNT-PKG-7543-FN-
T2, norosop Ne 28-13/13-057 ot 26.02.13)

FreePascal IDE(cBoGoanoe I10, nmuuensus GNU GPL
2)

Autodesk AutoCAD 2019 (c/u 571-21012977, o 08.07.22)

Python 2.7 (cBoboanoe I10, munensus Python
Software Foundation License)

Autodesk Inventor 2019 (c/u 570-41739728, mo 08.07.22)

Code::Blocks (ceo6omuoe ITO nuuenszus GNU
GPLv3)

MatLAB R2008a (surien3us Ne 527840)

Eclipse (otkpsrtoe I10, munensus Eclipse Public
License)

P7 Odpuc (c/n 5260001439)

Python 3.6 (cBoboanoe I10, munensus Python
Software Foundation License)

Kowmrmac 3D-V16 (nmuuensuonHoe cornarrenne Ne K-080298)

Wing IDE (mponpueraproe [10)

Dr.Web (c/u GMN9-DSLH-G4U1-LW6H or 11.05.23

IntelliJ IDEA (cBoGomuoe 1O, nuuensust Apache)

Solid Works (c¢/u 9710004412135426), norosop
No32110779827 ot 08.11.21

Blender (cBo6omnoe I1O, mumensus GNU GPL 2 u
GNU GPL 3)

Mendeley (npompueraproe I10)

Deductor Studio Academic (6ecruiarHas
CTyJIeHYECKasl Bepcusi)
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8. OBPA3OBATEJIBHBIE PECYPCbI J1JIs1 HHBAJIMAOB U JIUI] C OB3

B tabnune 8 ykazan mepedeHb 00pa30BaTEIbHBIX PECYPCOB, UMEIOIMUX (OPMBI, aIalITHPOBAHHBIE K
OTPAaHUYECHUSIM HMX 370pPOBBS, a TAKKE CBEJCHUS O HAIMYUU CHEHUATBHBIX TEXHUYECKHUX CPEICTB
00y4YeHUsI KOJUIEKTHBHOTO W WHAMBUIYAJIBLHOTO TOJIb30BaHUsA. [Ipu 3amoiHEHUM TaOIHIBI MOXKET
ObITh HWCHONIb30BaHA uWH(pOpManus, pasMeniéHHas B noapasaene «Jloctymnasi  cpena»
crienManu3upoBanHoro paszzaena caita HITY «Csemenus 00 00pa3oBaTelbHON OpraHU3allum»

https

//www.nntu.ru/sveden/

Tabanna 8 - O0pasoBaresibHbIE pecypchl AJ1s1 HHBaAUA0B U Jinn ¢ OB3

Ne Ilepeuenn 00pa3zoBaTe/IbLHBIX PeCypcCoB, CaeneHnust 0 HAJIMYHMH CIENHMATBbHBIX
NPHUCIOCO0IeHHBIX A5 MCI0JIb30BAHNUS TeXHUYECKHX CpPeCcTB 00y4eHust
uHBaguAamMu u Junamu ¢ OB3 KOJIJIEKTHBHOTO ¥ HHIMBHUAYAJbHOIO
M0JIb30BAHUS
1 2 3
1 OBbC «KoHCYNIBTaHT CTYZCHTa) 03BYYKa KHUT U YBeJIMYEHHE IIpUPTa

9BC «Jlaup»

CIICOUAaJIbHOC MOOMIIBLHOE IMPHUIIOKCHHUC -

2 CHUHTE3aTOp pe4H, KOTOPBI BOCIIPOU3BOIUT
TEKCThI KHUT 1 MEHIO HaBUT AN

3 OBC «¥Opaiit» BepCHs IS CJIa0OBUIAIIUX

AnanTtupoBaHHble oOpasoBarenbHble TporpaMMmel (AOIT) B 0OpazoBaTenbHON OpraHu3alu
HE peajlu3yloTcs B CBS3M C OTCYTCTBHEM B KOHTHHI'€HTE OOYYalOLIUXCS JIML C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 3710poBbsi (OB3), xenatouux obydarbes 1no AOIL Cormacho denepanbHOMy
3akony 00 oOpazoBanuu 273-®3 ot 29.12.2012 r. cr. 79, n.8 "lIpodeccruonanbHoe obydeHue u
npodecCuoHaIbHOE 00pa3oBaHME OO0YYAIOMIMUXCA C OTPAHMYCHHBIMHA BO3MOXKHOCTSMH 37I0POBbS
OCYILECTBISIOTCS HA OCHOBE 00pa30BaTeNbHBIX MPOrpaMM, alalTUPOBAHHBIX NMPH HEOOXOAUMOCTH
uig o0ydeHus yka3zaHHbIX oOywaroumuxcsa'. AOII paspabaTbiBaeTcs MO KaKAOW HANpaBIE€HHOCTH
IPU HAJMYUHU 3asBJICHUNA OT OOYdaroIIMXCs, SBJSIOMMXCS MHBanuAaMu uian juuamu ¢ OB3 un
M3BSBUBIINX JKeJIaHUue 00 00y4eHHH 10 JAHHOMY THITY 00pa30BaTEIbHBIX MPOTPAMM.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJAUMOE JIJIs
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA IO JUCHUIIJIMHE

Y4eOHbIe Ay TUTOPHUH IS MPOBEJEHUSI  3aHATHH 10 JUCUUILUIMHE, OCHAIEHB 000pyI0BaHUEM U
TEXHUYECKUMH CPEJICTBAMU O0YUEHHUs, pacIpOCTPaHIEMOTr0 MTPOrPaMMHOTO 00ECTICUeHUS, B TOM YK CIIe
OTEUYECTBEHHOT'O ITPOU3BOJICTBA, COCTAB KOTOPHIX OMPEACIIEH B JTAHHOM pasede.

Tadoimua 10 - OcHAIEHHOCTH AYAMTOPHUIA M MTOMELIEHUH /1JIsl IPOBeAeHHUS Y4eOHbIX 3aHATHH
1 CAMOCTOAITEJbHOM Pad0ThI CTY/ICHTOB IO JUCHUILINHE

HaumenoBanue
ayauTopHii N

NMoMeLIeHHil 1J1st IlepeyeHsb JTULIEH3HOHHOTO MPOTPAMMHOI0

OcHaEHHOCTD Ay IUTOPHIH

Ne NMpoBeIeHUs . . obGecmevyeHusl.
N noMelleHMii U oMeleHu i
Y4eOHbIX 3aHATHI U PeKBH3UTHI NOATBEP:KIAIOIIET0 JOKYMEHTA
CaMOCTOSITEJIbHOM
padoThI
1 1 2 3
1 MynbTiUMeaniiHas 1. TlepcoHanbHbIil KOMIBIOTEP HA 1. MathCAD 14 (PKG-TL7517-FN, MMT-
aynutopuss 9CBM 6ase nporeccopa IntelE7200, 2I'b TL7517PN-T2)

Ne 5427 yuebHO- 03V, 2506 HDD ¢
1a60pa-TOPHOTO MOJIKJTIOYEHHEM K HHTEPHETY - 1

kopmyca Ne 5. IIT.
2. IIpoextop NEC V260XG - 1 mir.

2. Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot
11.05.23 no 28.05.24)

3. Microsoft Windows XP(x32) onepaunonnas
cucrema, noamnucka DreamSpark Premium,
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3. OkpaH - 1 wrT.
4. locka aynuropHas — 1 mmir.
5. Pabouee mecto cTyzmenta - 30.

qgorosop Ne Tr113003 ot 25.09.14 .

4. PactipocTpaHsieMoe 1o CBOOOTHOM JTUIICH3UH:
- Open Office 2.3 (muensus Apache License 2.0)
- Adobe Reader 7.0 (mpompuerapsoe I10)

- Microsoft SQL Server Management Studio
Express 2005 (freeware,
http://www.microsoft.com)

- Radio Mobile (freeware,
http://www.cplus.org/rmw/)

- Microsoft SQL Server 2005 Express (freeware,
http://www.microsoft.com)

HayuHno-uccae-
JIOBATENIbCKas
naboparopus
mudpoBoi
KOMMYTAIMH U
00pabOTKN CHTHAJIOB
3CBM Ne 5405
y4e0Ho-
1ab0paTOPHOTO
kopmyca Ne 5

1. Mocka ayautopHas - 1 mrt.

2. IlepcoHanbHBINH KOMIIBIOTEP Ha
6a3e mporieccopa IntelE7200, 2I'b
03V, 2506 HDD — 8 mir.

3. IIpoextop NEC V260XG -1
IIT.

4. Okpan - 1 wr.

5. Lludposoit kommyTtaTop Harris
20-20 MAP - 2 mir.

6. Lludporoii ocrmutorpad
TDSA420A - 2 ir.

7. 'enepatop HP3312A - 2mt

8. Cnexrpoananuzatop HP3582 -1
LIT.

9. KoMrutekt 060pyaoBaHUs I
IP-reneornn -2 mt.

10. Pabouee mecto cryneHra - 8.

1. MathCAD 14 (PKG-TL7517-FN, MMT-
TL7517PN-T2)

2. Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot
11.05.23 no 28.05.24)

3. Electronics Workbench 5.12 nunensus EHW-
01-10837

4. Microsoft Windows XP(x32) onepairioHHas
cucrema, mogmucka DreamSpark Premium,
norosop Ne Tr113003 ot 25.09.14
PacnpoctpanseMoe 1o CBOOOTHOM JTUIICH3UH:
1. Open Office 2.3 (sunensust Apache License 2.0)
2. PSPICE 9.1 student (freeware,
http://www.cadencepch.com)

3. Adobe Reader 7.0 (mponpuerapuoe I10)

4. Microsoft SQL Server Management Studio
Express 2005 (freeware,
http://www.microsoft.com)

5. Radio Mobile (freeware,
http://www.cplus.org/rmw/)

6. Microsoft SQL Server 2005 Express
(freeware, http://www.microsoft.com)

Jlabopatopus ocCHOB
teopuu 1ieneit OCBM
Ne 5408 yuebHo-
712a00paTOPHOTO
kopiryca Ne 5

1. Jocka ayauropHas - 1 mir.

2. IlepcoHabHBIN KOMIIBIOTEDP Ha
6aze nporeccopa IntelE7200, 2I'b
03V, 250 I'6 HDD — 8 .

3. IIpoextop NEC V260XG - 1
IIT.

4. Okpan - 1 wr.

5. Ludporoit ocrmurorpad
TDSA420A - 2 mr.

6. 'enepatop HP3312A - 2mr

7. Pabouee mecTo cTyaeHTa - 8.

1. MathCAD 14 (PKG-TL7517-FN, MMT-
TL7517PN-T2)

2. Dr.Web (¢/H GMN9-DSLH-G4U1-LW6H ot
11.05.23 mo 28.05.24)

3. Electronics Workbench 5.12 nuriensus EHW-
01-10837

4. Microsoft Windows XP(x32) onepaipiontas
cucrema, moamucka DreamSpark Premium,
norosop Ne Tr113003 ot 25.09.14 .

5. PacipocTpansiemoe 110 CBOOOIHOM JTHIIEH3UH:
- Open Office 2.3 (mmuen3us Apache License 2.0)
-PSPICE 9.1 student (freeware,
http://www.cadencepch.com)

-Adobe Reader 7.0 (nporpueraproe T10)

- Microsoft SQL Server Management Studio
Express 2005 (freeware,
http://www.microsoft.com)

- Radio Mobile (freeware,
http://www.cplus.org/rmw/)

- Microsoft SQL Server 2005 Express
(freeware, http://www.microsoft.com)

KomnbroTepHsIii Kinacc
3CBM

JUTSL IPOBEICHUSI
3aHATHI JIEKIHOHHOTO,
CEeMHHAPCKOT0, J1abo-
PaTOPHOTO THIIA

Ne 4307 yueOHO-
1ab0paTOPHOTO
Kopryca N4,

1. IlepcoHanbHBIH KOMIBIOTEP HA
6aze nponeccopa Intel Core 13-
8350K, 8I'b O3V, 400I'6 HDD — 6
T.

2. [TepcoHanbHBIN KOMIIBIOTED Ha
6ase nporieccopa Intel E6320, 4I'b
03V, 250I'6 HDD — 8 .

3. CrannoHapHhsrii mpoektop NEC
NP-M260WG — 1 mir.

1. Microsoft Windows 8 (x64)

(mmuensus 62176715 ot 15.07.2013 r. mo
noamucke MSDN HI'TY)

2. PTC Mathcad 14.0, (PKG-TL7517-FN, MMT-
TL7517PN-T2)

3.Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot
11.05.23 1o 28.05.24)
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4. IlpoexuonHslit o5kpan Lumien —
1 mrr. 5.Hoyroyx HP m6-1303er -
1 wr.

6.CereBoit kommyTtarop D-Link
1016D- 1 .

7.J1ocka menoBas — 1 miT.

8. KommsroTepHslit ctox - 14 mir.
9.AyaAUTOpPHBIH cTOI - 8 WIT.

10. KomrutekTs! yueOHO-
MeToIMuecKoro odecrnedeHus (1o
JTUCIUTUIMHAM).

11. Pabouee mectoc crynenra - 30.

10. METOIWYECKHAE PEKOMEHIALIMY OBYYAIOIIIAMCSI IO
OCBOEHMIO JTUCHUMIUHBI

10.1. O6mue MeToaMYeCKHE PEKOMEHIAIUH 1JIsl 00y4aI0IIMXCS 110 0CBOCHUIO TMCIHIJIHHBI,
o0pa3oBaTejibHbIe TEXHOJIOTHH

JucuumimHa  peanu3yercs  [OCPEJICTBOM  IPOBEIEHUS  KOHTAaKTHOM  paboOThl ¢
oOyJaromuMucs (BKIIOYas MPOBEACHUE TEKYIIETO KOHTPOJS YCIEBAaEMOCTH), CaMOCTOSITEIbHOMN
paboThI 00yJaIOUINXCS M TPOMEKYTOUHOM aTTECTAIIH.

KonraktHas paboTa MOXeT OBITH ayJUTOPHOH, BHEAYAMTOPHOW, a TAKXKE MPOBOAUTHCS B
ANEeKTPOHHOU MH(OPMAIIMOHHO-00pa3oBaTenbHO cpene yHuBepcurera (naiee - MOC). B cinyqae
MIPOBEJICHUS YaCTU KOHTAKTHOM paboTsl o aucuuiuinae B OMOC (B COOTBETCTBUM C pacluCaHUEM
y4eOHBIX 3aHATH), TPYAOEMKOCTh KOHTakTHOM pabora B DMOC »sKBHBajeHTHA ayAUTOPHOU
pabore.

Jlis OLleHKW 3HaHWM, YMEHHH, HaBBIKOB M YPOBHS C(OPMHPOBAHHOCTH KOMIIETEHLIUU II0
JUCHUIUIMHE TPENoAaBaTelb MOXET NPUMEHATh OaUIbHO-PEUTHHIOBYIO CHUCTEMY KOHTPOJIS H
OLIEHKY yCIIEBAEMOCTH CTYJIEHTOB.

[To wrToram Tekymeil ycneBaeMOCTU CTYAEHTY MOXET ObITh BBICTABJIEHA OIEHKA IO
IIPOMEKYTOUHOM aTTeCTallMd B COOTBETCTBUM 3a HaOpaHHBIMHU 3a ceMecTp Oayutamu. CTyneHTam,
HaOpaBIIUM B XOJ€ TEKYIIEro KOHTPOJS yCHeBaeMOCTH Mo auciuruiie ot 61 no 100 6amnoB u
BBIIOJIHUBUIMM BC€ 00s3aTeNbHble BUJbl 3aIVIAHUPOBAHHBIX YYEOHBIX 3aHATHH, MO PpEIICHUI0
npenojaBaTenss 0€3 MPOXOXKIACHUS TMPOMEKYTOYHOM aTTeCTalluM BBICTABISIETCS OLEHKAa B
COOTBETCTBHUHM CO IIKAJION OLEHKU PE3YIbTATOB OCBOCHUS JUCIIUILINHEL.

Pe3yabTar 00yueHusi cuuraercd cGOpMHPOBAHHBIM Ha IOBBILMIEHHOM YPOBHE, €CIU
TEOPETUYECKOE COJIEpKAHUE Kypca OCBOEHO MOJHOCThIO. [Ipu ycTHBIX coOeceoBaHMAX CTYAEHT
MCYepIbIBalOIIIe, MMOCIEI0BAaTeNIbHO, YETKO M JIOTHYECKHU H3jaraeT ydeOHbI mMarepuai; cBOOOJHO
CIpAaBIsAETCS C 3aJadyaMH, BOIPOCAaMHU M JPYrMMH BHUJAMU 33JaHUIl, HCIOJB3YeT B OTBETE
JIOTIOJIHUTENBHBIA MaTepuall. Bce mpemycmoTpeHHble paboueil yueGHOM mporpaMMoil 3anaHus
BBIMIOJIHEHBl B COOTBETCTBUM C YCTAHOBJIECHHBIMH TPEOOBAaHUSAMH, CTYACHT CIIOCOOEH
aHAJIM3UPOBATh IMOJIyUEHHbIE pPE3YyJbTaThl, MPOSBISET CaMOCTOSATEIbHOCTh IPHU BBINOJIHEHUN
3aJaHuH.

PesyabraT 00ydeHusi cuuraerci c(pOpMHUPOBAHHBIM HAa INOPOrOBOM YPOBHeE, €CIIH
TEOPETUYECKOE COZepKAHNE Kypca OCBOEHO MOJIHOCThIO. [IpH yCTHBIX coOeceloBaHMAX CTYAEHT
MOCIIEI0BATENbHO, YETKO M JIOTUYECKH CTPOMHO H3jaraer yuyeOHbId Marepual; CHpaBIseTCs C
3aJayaMH, BONPOCAMU W JAPYTUMH BHJIAMH 33JaHUM, TpeOylOIUMX NPUMEHEHHs 3HaHWUU; Bce
MPeAyCMOTPEHHBIE paboueld y4eOHOH MporpaMMoOu 3aJaHus BBIMOJIHEHBI B COOTBETCTBHH C
YCTQHOBJICHHBIMH TPEOOBAaHUSMH, CTYACHT CIIOCOOCH aHaJIM3UpPOBATh MOJYYECHHBIC PE3yJIbTaThl;
IIPOSABIIAET CAMOCTOSTEIBHOCTD ITPH BBIITOJIHEHUH 3aJaHUN
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PesynbTaT 00yueHusi cuuTaercss Hec(pOPMHUPOBAHHBIM, €CIIM CTYJCHT IPU BHIIOJHEHUH
3a/laHuil HE JIEMOHCTPUpPYET 3HaHMM y4yeOHOro marepuasa, JOMyCKaeT OMIMOKH, HEYBEpPEHHO, C
OONBIIMMH 3aTPYAHECHUSIMH BBIMIONHACT 3alaHMsi, HE JEMOHCTPHPYET HEOOXOIUMBIX YMEHHH,
KAaueCTBO BBINOJHEHHBIX 33/IaHUN HE COOTBETCTBYET YCTAHOBJICHHBIM TPEeOOBaHHSIM, Ka4eCTBO UX
BBITIOJIHEHUS] OLIEHEHO YHCIOM OayuloB HMKE TPEX MO OICHOYHOH CHCTEME, YTO COOTBETCTBYET
JI0TIOPOrOBOMY YPOBHIO.

10.2. MeToauuyecKue YKa3aHus AJsd 3aHSATHI JJEeKIIHOHHOT0 THIIA

JIeKMOHHBIA KypC MpearnoiaracT CUCTEMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIPOCOB
TEMATHYECKOTo TUTaHa. B X0Jie JIGKIIMOHHBIX 3aHSATUI PaCKPBIBAIOTCS 0a30BBIE BOMPOCH B paMKax
Kakoi TeMbl auctuiuimabl (Tabmuma 4) . O0o3Ha4YarOTCS KIIIOYEBBIC aCHEKTHI TEM, a TakKKe
JIeNIAlOTCS aKIEHThl Ha HawOoJiee CIOKHBIE M BAXKHBIC TIOJOKEHUS HM3y4acMOro Marepuaa.
Martepuanbl JEKIUI SIBISIOTCS OCHOBOW MJii MOATOTOBKH OOYYAIOIIUXCS K MPAKTHUYECKUM H
ma0OpaTOPHBIM 3aHSTHSIM ¥ BBIMOJTHCHHUIO 33JaHUN CaMOCTOSITEILHOM pa0OTHl, a Takke K
MEpONPUITUAM TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH U MPOMEXKYTOYHOM arTrecTauud 1o
JHCIUTLIMHE.

10.3. MeToauuecKue YKa3aHus 110 OCBOCHUIO TUCHUIIIMHBI HA MPAKTHYECCKHUX 3aHATUAX

[TpakTHueckue (CeMHHApPCKUE) 3aHATHS MPEACTABISIOT COOON eTanu3aluio JEKIHOHHOTO
TEOPETHYECKOTr0 Marepuana, MNPOBOJATCA B LEIAX 3aKpEIUICHUS Kypca W OXBaThIBAIOT BCE
OCHOBHBIE pa3zzenbl. OcHOBHOM (opMoOil TpOBEACHHS CEMUHAPOB W MPAKTHUYECKUX 3aHATUI
SBJIICTCS OOCYXJIeHHE Hamboyiee MPOOJIEMHBIX U CIOXKHBIX BOIPOCOB IO OTICIHHBIM TEMaM, a
TakKe pelIeHue 3a1a4 U pa30op IPUMEPOB U CUTYallUN B ayTUTOPHBIX YCIOBHSX.

[TpakTrueckue (CeMHUHAPCKUE) 3aHATHUS OOydaromuxcs o0ecrneunBaroT:

- IPOBEPKY M YTOUHEHUE 3HAHUI, MOJIYYEHHBIX Ha JIEKIIHSX;

- TOJyYeHHWE YMEHHH M HaBBIKOB COCTAaBJICHHUS JIOKJIAIOB M COOOIIEHUM, OOCYKICHHS
BOIPOCOB 10 Y4eOHOMY MaTepuany JUCIUILINHBL,

- IOJIBEJICHUE UTOTOB 3aHATHI MO PEUTUHIOBOM CUCTEME, COTJIACHO TEXHOJIOTHYECKON KapTe
JTUCIUTUIAHBI.

10.4. MeToanyeckune yKa3anusi 10 CAMOCTOSAITEILHOI padoTe 00y4Yaomuxcs

CamocTtosaTenpHas paboTa oOecreurMBaeT MOATOTOBKY OOydYaromierocss K ayIuTOPHBIM
3aHATUSM U MEPOIPHUATUSAM TEKYIIEr0 KOHTPOJISA U MPOMEKYTOYHOM aTTecTali MO H3y4aeMoiu
TUCHUIUIMHE. Pe3ynbTaThl 3TOH MOATOTOBKU MPOSIBISIOTCS B aKTHUBHOCTH OOyYaromerocs Ha
3aHATUSIX M B KadecTBE BBHIMIOJHEHHBIX MPAKTUYECKUX 3aJaHuil W JApYruxX (OpM TEKYIIEro
KOHTPOJISL.

[Ipu BBIIOJIHEHWH 3aJaHUN T CAMOCTOSITEIBHOW pabOThI PEKOMEHIyeTCsl MpopaboTKa
MATepHAJIOB JIEKIMH [0 KaXJOM MPOMIAECHHOM TEME, a TaKXKe H3y4YEHUE PEKOMEHIYEMOU
JIUTEpaTyphl, peAcTaBIeHHON B Paznene 6.

B mpomecce camoctosiTenbHONW pabOThl TPH HM3YYSHHH JUCHUIUIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CIEIHATM3UPOBAHHBIX AyJUTOPHIX JUISI CAMOCTOSITEIBHON padOThHI
(ykazano B Tabmume 11). B ayauropusx MMeeTCsl JIOCTYHn uepe3 HH(POPMAIMOHHO-
TETIEKOMMYHUKAITMOHHYIO ceTh «MHTEepHET» K 3JIEeKTpOHHON HH(POPMAIMOHHO-00pa30BaTeIbHON
cpene yauepcurera (OMOC) u snexrponHoit 6ubnuoreunoii cucreme (3bC), rae B AIEKTPOHHOM
BUJIE pacIojiarailoTcsi y4eOHble W y4eOHO-METOJUYECKHE MaTepHualibl, KOTOphle MOTYT OBITh
WCIIOJIb30BAHBI JIJISl CAMOCTOSATEIHHONU paboThl IPY U3YYCHUU AUCIUILTUHBL.

Jns oOydarommxcss 1Mo 3a04HOM opMe OOydeHUsT CaMOCTOSITeNIbHAas paboTa SIBISETCS
OCHOBHBIM BHJIOM Y4eOHOM JIeATEITHHOCTH.
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11. OHEHOYHBIE CPEACTBA JJI51 KOHTPOJIAA OCBOEHUA

JANCHUITJINHBI

TunoBblie KOHTPOJIbHBIC 3aJlaHUfl WUJIH HMHBIC MaTepualbl, H606X0)II/IMLIC AJId OHCHKH
3HaHHi7[, yMEHHﬁ, HAaBbIKOB U (I/I.]'II/I) OIIBITA B X0€ TEKYHICI'0O KOHTPOJIA YCIIEBAEMOCTH

YueOHblil Kypc NpeamnoyiaraeT IMpoBeleHue 8-Mu JabopaTOpHBIX padoOT, yKa3aHHBIX B

Tabnuue 12.

11.

1 Cniucok BOMpOCoOB /1J1s1 JIADOPATOPHBIX PadoT

B 1a6:1. 12 npeacraBieH CiMCcOK BOIIPOCOB ISl JIAOOPATOPHBIX PabOT MO JTUCIUTIIIMHE.

Tadoauua 12. Cnucok BONPOCOB /1Sl JJa00pPaTOPHBIX padoT

Hazpanue naGopaTtopHoii

KonTposabHbIe BONPOCHI

paboTHI
1. [laiire ompezneneHus KoiaudecTBeHHOHM Mepbl uHpopmaumu 1o Ki. IlenHony,
SHTPONNH UCTOYHHKA, YCIOBHSA MAKCHMYMa SHTPOIINH CHMBOJIA HCTOYHHKA.
2. B uém cocrour coriacoBaHue WH(OPMALMOHHBIX XapaKTEPUCTUK HCTOYHHUKA U
KaHaJa c moMexaMu u 0e3 momex?
3. Kak onpenensiercs: nponyckHast criocoOHOCTh kanaia 1o K. [llenHony?

1. VccienoBane 4. Bememure u3 (GOpMyIbl HPOIycKHOW crocoOHocTH IlleHHOHa 3aBHCHMOCTH MEKIY
CrIeKTpaTbHOi Y/ICTbHBIMH 3aTpaTaMH TIOJIOCH! M SHEPTHH Ha Miepeaaty 1 Oura nHpOpPMAIUK B CEKYHITY.
sibibexTEBEOCTH 5. Tosichute myamusm TpeOOBaHWI K CIEKTPAIBLHON M SHEPro 3((eKTUBHOCTH, UCXOII U3
CTPYKTYp CHIHAOB rpanun llleHHOHa yeTbHBIX 3aTpaT SHEPTUH U TIOTIOCHI 4aCTOT. 3
OFDM 1 BbiGop 6. IlosicHauTe BBHIOOP CTPYKTYphl CHTHAla C BBICOKOH CIIEKTpalbHOH 3(PEKTHBHOCTHIO
oITEMATEHOH CTPYKTYPH (HU3KUMU yeTbHBIMH 3aTPaTaMH TOJIOCH) . 5
10 KPHTEPHIO MEHHMYMA 7. IosicHuTe BBIOOP CTPYKTYpPBl CHUTHAJIAa C BBICOKOH 3HEpro 3p(eKTUBHOCTHIO (HU3KUMHU
TpeByeMOoii ONOCH! yIETbHBIMH 3aTpaTaMi SHEPTHN).
9ACTOT JUIA IepeAIH 4. Kax 3aBucut sHTponms cumBosia Hc currama ot kpaTHocTH Moxymsaimu M? Kakum
[IaKeTa 3a1aHHOL0 06BEMa o0pa3om BeIOMpacTcs 3HaueHHe M?

3 3AMIAHHOS BDEML. 5. Tloscaute npuunHy BbiOOpa 1yt nokoseHust 4G curnanos OFDM+M-QAM, onuminte
JIOCTOMHCTBA M HEJJOCTATKH 3THX CHT'HAJIOB.

6. IlpuBemure crpykrypy curtaioB OFDM+M-QAM mnokonenust 4G-LTE wu nosichure,
KaKoe MaKCHMaJbHOE KOJMYECTBO OWUT MOXKHO IepeAaTbh 3THM CUTHAIOM 33 BpeMs
oxHoro ciota 0,5 mc.

7. Tpennoxxure, KakuM 0Opa3oM MOMKHO YBEIIMYMTh KOJMYECTBO OWT, INeperaBacMbIX B
oxHoM ciote curHana OFDM+M-QAM nokonenus 4G-LTE.

1. [Maiite ompeneneHne MapkoBckoro mporecca, MapkoBckoid 1enu. [losicHuTe
KOHIETIMIO MOJEINpOBaHUS MapKOBCKOW IIEMbI0 odYepear K KaHaly, oOpa3zyemoi
KOJUIM3USIMH ~ CIIydaifHOTO  JIOCTyNla TPH  HUCIIOJb30BAaHMHM KOMOMHHUPOBAHHOTO
npotokosna TDMA co crmy4yaifHBIM U QUKCHPOBAHHBIM JIOCTYIIOM.

2. Kak ompenensercsi BEKTOp BEPOSTHOCTEH COCTOSHHMS MapKOBCKOW IIENM Ouepern K
kaHaimy Ha K-Tom mare?

2 3. UYemy paBeH BEeKTOp HAa4aJIbHBIX BEPOSTHOCTEH COCTOSIHUI MapKOBCKOI Liern?

- Cunres npotokosios 4. Kak MOXXHO BBIYHCIHTH BEKTOP (PMHAIBHBIX BEPOATHOCTEH COCTOSHHI MapKOBCKON
KOMOWHHUPOBAHHOTO Herm?
¥EO§ZTEEH’\IZ(XO£OCTYH3 5. TlosicanuTe, Kakue COOBITHSA JOJDKHBI NMPOM30WTH, YTOOBI JIMHA OYepear K KaHaly
yBeNMYMIach Ha |1 3a BpeMs 0HOrO BPEMEHHOTO CIIOTa.

Kgmep HIFO MAKCHMyMa 6. IlosicHuTe, Kakue COOBITHS JOJDKHBI TPOW3OMTH 3a BpEMsl OJHOTO CJIOTA, YTOOBI
ODCIYIKHUBACMBIX JUIMHA OYepeId He M3MEHMIIach 3a BpeMs 1-ro ciora.
aGOHCHTOB Ha OJHOM 7. TlosicHuTe, YeMy paBHA BEpPOSITHOCTh COOBITHSI YMEHBILCHHUS JUIMHBI oyepeau Ha 1 3a
RASAIC € SAatHOR BpeMs o1HOTO cyioTa. Kakue coOBITHS B CETH JOJDKHBI IPOU30HTH AJIS 3TOTO?
TapaHTHp ouBaHH60H 8. Hapucyiite MaTpuily BeposSITHOCTEH Iepexoja COCTOSHUN odepely K KaHally B CETH
;?[aepmon Ha base 13 10 KOppecmoHIEHTOB, NCTIOJIB3YIONINX OJWH KaHaJ CBSI3U.

APKOBCKOM LICTIH 9. Kak ompenenurs 4YHCIO IIAroB, NMPH KOTOPOM II€PEXOJHBIE IIPOLECCHl B CETH
«pOXCICHUS H IHOCTI. 3aKaHYUBAIOTCA, I CHCTEMA IEPEXOJNT B YCTAHOBHUBINEECS COCTOSTHHE?

10. Kak ocymecTBisieTcss NpoBepKka HAa CTOXACTHYHOCTh MATPHIBI BEPOSTHOCTEH
epexo10B?

11. Yemy paBHa BeposiTHOCTb Pn,m mnepexoja MapKOBCKOW LEMM M3 COCTOSHUS N B
Hadvalie cjoTa B COCTOSTHUE m B KoHIe ciota? [Ipy m=n; m=n-1, m = n+l; m=
n-2; m = n+2. 3ToT Bompoc 0000MIaeT Bce MPEABIAYIINE BOIIPOCHL.

12. Kak onpenensieTcss BEpOSITHOCTH Po MOSBICHUS MAKETa COOOLIEHHs OT CBOOOIHOTO
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(HE 3aHATOT0) KOPPECTIOHEHTA B CJIOTE CIIYYaliHOTO J0CTYyIIa?

13. Kakum 00pazoM HEoOXOIUMO 3alaTh HACTOMYMBOCTH P IHOBTOPHOH Iepenauu
MaKeTa mocie 00HapyKEHHS KOJUTH3HH ?

14. Kak omnpenensiercsi cpelnHsisi 3aJepKka B Iepefade CooOIIeHHs, 00YCIOBIEHHAs
KOJUTM3HSIMH CITy4alHOTro jocTyna?

15. Kak ompezensieTcss NPOMYyCKHas CIOCOOHOCTh CHUCTEMBI B PEXHUME CIy4ailHOro
JocTyma?

16. ITosicHuTe BbIpaXeHHE JUTS BBIYUCICHHS CPETHEH MPOMYCKHON CIOCOOHOCTH CETH.

17. CpenHee KONMHYECTBO IMAKETOB, IEpElIaBaeMBIX B CHCTEME 3a BPEMs OJHOTO TaKTa.
MakcumasbHas npomycksas ciocooHocts cetu HFDL.

18. Kak omeHmBaeTcst CpeIHssI 3aJepKKa W TIPOIMYCKHas  CIIOCOOHOCTH B

19.

KOMOWHHPOBAHHOM PEKUME JOCTYIA K KaHAIy CO CIIy4alHBIM M (PUKCHPOBAaHHBIM
JIOCTYIIOM.

Jns 3agaHHON HMHTEHCHBHOCTH IIOTOKA CcOOOIIeHHMH oT aboHeHTckor MC, mis
3a/1aHHOM JIONYCTUMOM 3aJep>KKH Iepefadyl MaKkeTa, 3aJaHHOT0 KOJMUYECTBA CIOTOB
CIIy4aifHOro ¥ (PMKCHPOBAaHHOTO JOCTYNa B Kajpe, 3alaHHOM UIUTEILHOCTH Kaapa
paccunTaTh MaKCHMaJbHOE KOJIMYECTBO AOOHEHTOB, OOCIYXMBAaGMBIX Ha OIHOM
KaHale C JOMYCTHMOHM 3aJepXXKOW Tepemadyd TakeTa. BreucIuTh Tpedyemoe
KOJIMYECTBO YaCTOT I OOCITY>KMBaHUs 00IIEro (3aJaHHOT0) KOJINYecTBA aDOHEHTOB
B CETH. 3Has CKOJBKO KaHAJIOB OOCIY)XHBaeT OIHa 0a30Basi CTaHIUS, ONPEICIUTH,
CKOJIbKO TpeOyeTcsi 0a30BbIX CTAHIUI B CETH ISl 0OCTYKHBAaHUS 3aaHHOTO OOIIEero
KOJIM4eCcTBAa aOOHCHTOB C 3aIaHHBIMU CHCTEMHBIMH XapaKTEPUCTUKAMHU - 3aICPIKKOH
nepenayu makera MpH 3aJaHHOW HMHTEHCHBHOCTH TOTOKA COOOIIEHMH OT KaXKI0ro
aboHeHTa.

3. CoBMeCTHBII CHHTE3

1. CunTe3npoBaTh ONTHMAaJbHBIA HPOTOKOJ TOCTYIA K CETH C BPEMEHHBIM pa3/IelICHuEM
ONTUMAJIBHOTO TIPOTOKOJIA N . .
nocryma TDMA 11 TDMA, yuutsiBatoiuii Bpemena Hactpoiiku antenn (DTDMA — Directed TDMA)
. KE VDL CHIHALIOB IUI 3aZaHHOM Mozmenu Tpaduka — oO0bEMa BHIEO MaKeTa, KOJIMYECTBAa Iepenad
TPYKIYP MIaKeTOB B CEKYHY AJISI OJJHOTO BUAEO MOTOKA, KOJIMYECTBA OTOKOB, EPEAaBaeMBbIX
OFDM 11151 BUZEO CETH C
oT oxHoro y3ma ceru (OecnminotHoro JjerarenbHoro ammapara (BIUJIA), nns
3a7]aHHBIMHU CETEBBIM
3aJJaHHOTO CETEBOrO clieHapus (KOJMYecTBa Y3JIOB B CETH), MO KpPUTEPHUIO
CIIEHApHEM M MOJIEIIBIO .
MHUHHMMAJIbHOU 3aJIep KKK NTaKeTa 1 MHHUMAJIBHOTO DKUTTEPA.
TpaduKa 1o KpUTEPHUIO
. 2. JIns CHUHTE3UPOBAHHOTO IIPOTOKOJIA JIOCTYNAa CHHTE3UPOBATh ONTHUMAJIbHYIO
MHHHUMYyMa TpeOyeMoi o
HOTOCHT CTpyKTypy curtaiza OFDM 1o kpuTepuro MHHAMYyMa TpeOyeMO IOJIOCHI.
1. OnumuTe BO3MOXKHOCTH MOBBIMIEHHUS MPOIYCKHOW CIIOCOOHOCTH KaHasa 3a CYET
WCITIONB30BaHUs WHAEKCHOW MOIYJISIIHAN OAHECYITNX MynbTuiuiekca OFDM+M-
QAM.
2.  Onmmmure BO3MOXHOCTH MOBBIIIEHHUS] TIPOITYCKHOM CITOCOOHOCTH KaHaja 3a CYET
WCTIONIb30BAHUS WH/AEKCHON MOIYISAMA MHOTHX aHTEHH.
3. OnuimmTe BO3MOKHOCTH TTOBBIIICHNS ITPOITYyCKHOW CIIOCOOHOCTH KaHaJIa 3a CUéT
4. UccnenoBanue HCTIONB30BAaHUS MHAEKCHOW MOIYJISIIMK PaJOYacCTOTHBIX 3epKal.
Pa3IUYHBIX BapUAHTOB 4. Onumute BO3MOXXHOCTH MOBBIIIEHHUSI MPOITYCKHON CIIOCOOHOCTH KaHaja 3a CUET
HCTIONIb30BaHUS WCIIOJIb30BaHMsl MH/IEKCHOM MOJYJISIIMMA YaCTOTHO-BPEMEHHOM Win / 1
HUHJEKCHOW MOAYJIALIUU IIPOCTPAHCBEHHO-BPEMEHHOMN MaTpULL.
1 BBIOOD ONTHMAIIEHOTO 5. OmumuTe BO3MOKHOCTH MOBBIIIEHUS MTPOMYCKHOM CIIOCOOHOCTH KaHaisa 3a CueT
BapHaHTa IO 33JaHHOMY WCTIONB30BaHUS WHAEKCHOW MOIYJISIIMM CIOBUTA BPEMEHH-IIPOCTPAHCTBA-4aCTOTHI-
KPHUTEPHIO. KOZa.
6. OnuimuTe BO3MOYKHOCTH MOBBIIIEHUS NPOITYCKHOH CHOCOOHOCTH KaHajia 3a CUET
UCTIONBb30BaHUsI MHAEKCHOW MOJYJSIIUM CUMBOJIOB OJHOTOHOBOIO CUTHaja B
COUYETAHUU C UHJIEKCHON MOAYJSILUEN KOJIOB.
7. OnuimmTe BO3MOYKHOCTH MOBBIIIEHUS NPOITYCKHOH CHOCOOHOCTH KaHajia 3a CUET
WCIIONIb30BaHMsl THOpUAHONW (MHOTOMEPHON) MHIEKCHOW MOAYIISIIIMN BCEX
UMEIOIINXCS PECYPCOB CHCTEMBI CBSI3M (A1 33/1aHHOTO BapHaHTa).
5. Pacuér cucteMHBIX
XapaKTePUCTHK IS 1. PaccunTath CHCTEMHBIE XapaKTEPUCTHKH IS Pa3HBIX CTPYKTYp CHT'HAJIOB C M

CTPYKTYp CUTHAJIOB U
IIPOTOKOJIOB 1OCTYIIA

nporokosioB fgocryna 3G (ITU-R, Rec.M.1457) B cOOTBETCTBUH B BApHAHTAMHU
3aJaHuH

3G - WCDMA
6. Pacuérsr 1. OnmmmwmTe mapaMeTpsl (GU3HIECKOTO YPOBHSI CHCTEMbI MOOVITLHOM CBSI3U CTaHIapTa
TEJIEKOMMYHHUKALIU- IEEE 802.16m (Wi-MAX).

OHHBIX PECYpCOB

CUI'HAJIOB U MPOTOKOJIOB

noctyna 4G (IEEE

2.
3.
4. INosicanTe npuuuny Toro, yro curian OFDM+MQAM onep:kan nobeay B roHKe 3a

Onuimre CTpYKTypy KaapoB foctyna k kaHaiy cucremsl IEEE 802.16m.
[IpuBenuTe MeTOAMKY OLleHKH nporyckHol ciocoOHocTr IEEE 802.16m.
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802.16m) (WiMAX) MPOITYCKHYIO CIIOCOOHOCTD KaHaa.

5. IlpuBennte popmyny curnana OFDM cranpapra IEEE 802.16m.

6. [IpuBeaute GopMyInbI IPsIMOTO B 0OpaTHOTO peoOpazoBaHmii Dypbe.

7. loscaute anroputmsl popmuposanus curHanoB OFDM 4G wa nepemady 1 06paboTku
UX MpU NpuéMe.

8. Ommmmre MeToIsI MOIy ISIHA U KoaupoBaHus B cucteme IEEE 802.16m.

9. Kakoe konrgecTBo OMT MEPEHOCUT OAWH CUMBOI curHaina M-QAM?

10. Kakum o6pa3zom Beroupaercs mapamerp M curaaza M-QAM?

11. Kakum 00Opa3oM BbIOMpaeTcs mapaMeTp OPTOTOHAIBHOTO Pa3HECCHUS! MEXIY

Hecylmumu?

12. Kakum oGpa3om onpenensiercst pasmepHocts bI1D?

13. Kakum 00pa3oM onpenensiercs: JUIMTEIbHOCTh Tu MoJIe3HOH 4acTu curnana?

14. KaxumM 00pa3oM onpeneinsieTcsi MpoIryCKHasi CIOCOOHOCTh paiuOINHIN?

15. Kakum o6pazom onpeznensercs crieKTpaabHas 3GEKTHBHOCTD PaTHOIHHAN?

1. OnuinTe napaMeTpsl PU3NIECKOTO YPOBHSI CHUCTEM cBs3M crannapta 4G-LTE —

Advanced.
7. Pacuérer 2. OnuuuTe CTPYKTYpy KaapoB aocTymna kK kaHany cucrembl 4G-LTE —Advanced
TEIeKOMMYHHUKAIFOH- 3. OnuumTe MeTo bl MOAYJISIIIMU U KoaupoBanus B cucteme 4G-LTE —Advanced
HBIX pecypcoB cucteM | 4. [IpuBeawTe METOMMKY OIICHKH HMPOITYCKHOH criocooHocTr cuctembl 4G-LTE —
cBs3u ctaHgapra 4G- Advanced s Hanpasienuit Downlink u Uplink.
LTE —Advanced 5. Kakas MakcuMmaipHasl IPOITyCKHAS CTIOCOOHOCTH MOXET OBITh 0OecreueHa CHCTEMOM
4G-LTE —Advanced B mosoce 20 MI't1 1 B 0011eii pa3periéHHoi 0JI0Ce YacToT.
6. Kaxkast cnektpanbHast 3p(eKTUBHOCTh MOXKET OBITh JocTHUrHYTa B cucteme 4G-LTE —
Advanced.
1. IpuBeauTe U mosicHuTe (GOPMyYJIBI pacuéra: OTEPb B CBOOOTHOM IIPOCTPAHCTBE C
yuérom s dekTuBHOro paanyca 3emin, 3GHEeKTHBHON MIIOIAAN aHTSHHBI.
2. OnuuuTe anropuTMBbI pacyéTa MOIHOCTH LIIyMa Ha BXOJE IPUEMHNKA, OTHOLICHHUSI
N c/m.
8. Pacuérsl .
3. B3auMocBs3b TpeOYeMBIX OTHOLICHHH C/II HA CHMBOJ ¥ Ha OUT AJIs PE)KUMOB

TENeKOMMYHHKAIHOH- M-QAM

HBIX PECYPCOB CHCTEM .

cpstan 50, 4. PaccunraiiTe MakCHMAJIBHYIO CKOPOCTP Tiepeaadyn qaHHbIX st curHana OFDM ¢
Pa3HBIMH 3HAYCHUSIMH CTPYKTYpP CHTHAJIOB (PU3UYECKOTO YPOBHS U MPOTOKOJIOB
JOCTYIA - C Y4ETOM HYMEPOJIOTHH PeXUMOB OT U =0 10 U = 5, 1151 pasHbIX 3HAYCHUI
JHEPreTHKHU KaHasa

11.2. TunoBble BONPOCHI [JIsl IPOMEKYTOYHON aTTecTalluu B (popMe IK3aMeHa

1. KonunuectBeHHas Mepa nH(GOpMaLMK U MPOMYyCKHas crnocoOHocTh kaHana o Ki. lllennony

2. 9HTpOHI/I}I HCTOYHHKA, YCIIOBUS MAKCHUMYMa SHTPOIIMHU CUMBOJIa UCTOYHUKA.

3. B uém cocrout cornmacoBanue HHOOPMAIIMOHHBIX XapaKTEPUCTHK HCTOUYHMKA U KaHaIa C
moMexaMu U 0e3 momex?

4. Jlyummuit MmeTo1 60pbObI C MHOTOJIYY€BOCTHIO MOOMIIBHOTO KaHasa CBsi3u. Kakoi BEIUTPHITT OH
MOJKET 00ecreynTh? B KakoM MOKOJEHHH MOOMIBLHON CBS3H OH OBLI BIICPBBIC peaJ'II/I?;OBaH?

5. Kakoii Bua curnana O6bu1 BHIOpaH Kak OCHOBHOM ISl TPETHETO MOKOJIEHUSI MOOMIIBHOM CBSI3U?
HazoBute ero JOCTOMHCTBA U HEAOCTATKH.

6. Ilo xakoii mpuuuHe s mokojieHust 4G ObUTa BEIOpaHa CTPYKTYypa MHOTOTOHOBOTO CHTHAJIA
OFDM? B uém ero nmpeumyImiecTBa u HeJOCTaTKU 10 cpaBHeHHUto ¢ curHaiom WCDMA?

7. TlpuBemuTe METOIUKY pacuéTa MpomyckHoii criocoonoctu pamuonuuanu 4G Wi-MAX (IEEE
802.16).

8. TlpencraBbTe METOJMKY pacuéTa MPOITYCKHOM CITOCOOHOCTH PAIMOJIMHUN C OJHOTOHOBBIM
curHasiom WCDMA ¢ paciiupeHuem crekTpa MnpsMoi KOJI0BOW MOCIEI0BATEIbHOCTHIO
(DSSS).

9. IIpuBemuTe METOAMKY pacuyéra MPOIyCKHOH criocobHocTH paguoanauu 4G-LTE.

10. IlpencraBbTe METOMKY pacuéra MPOMYCKHOW CTOCOOHOCTH paauoauHuii 5G.
11. DBomrouus uudposoit GecripoBoaHOM cBsizu (1G, 2G, 3G, 4G, 5G).
12. OcoOeHHOCTH COBPEMEHHBIX YCIIYT CBSI3H.
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13. OcobenHocTr THPOKOMMYHHUKAITMOHHBIX YCIYT.

14. TpeGoBaHUs K CETSIM CBSI3H.

15. Konuenuus nocrpoenust cetu NGN u e€ 0a30Bble IPUHIUIIBI.

16. Knaccudukanus ycnyr 1is ceteit cienyromiero mokojaeHus (NGN).

17. H.323 - Cuctembl MyJIbTUMEIMa-KOMMYHUKAIIMH, OCHOBAaHHBIC Ha TTAKETaX.
18. O6mas apxutexktypa NGN.

19. OtkpoiTas apxutekrypa yciyr (OSA).

20. OTkphITHINA TporpaMMHubIi uHTEpdeiic API Parlay.

21. DddexTuBHBIC MTPOTOKOIBI, UHTEPPEICH U A3BIKU CKPUITOB Web-ycyr.
22. YPOBEHb yIIpaBIEHUS KOMMYTAIIUCH.

23. TpancnopTHbIi ypoBeHb cucteM cieayromiero nokonerus (CCII).

24. OcHOBHBIE TPeOOBaHUS K TPAHCIIOPTHOMY YPOBHIO.

25. Cetb noctyna k NGN.

26. ba3oBas cetb NGN.

27. IIpoTokon nHUIMUPOBaHUS ceaHcoB SIP.

28. IIpotokon ynpasnenust meaua nutozamu MGCP.

29. IIporokon MEGACO/H.248.

30. IIpotoko:sl TpancnoptHoro ypoBHsi RTP, RTCP, UDP.

31. Cpaaeane MEGACO/H.248 u SIP.

32. Cpasuenne MEGACO/H.248 u H.323.

33. Cpasnenne nporokosioB BICC u SIP.

34. IIporokosbl nHUNHANU3aKuu ceccun st renedona (SIP-T) u unrepuer (SIP-1).
35. Cpasnenne SIP ¢ H.323.

36. Konuenusa Softswitch - mporpaMMHOro KoMmmyTaTopa.

37. Apxutektypa Softswitch.

38. DneMeHTHI TpaHCHIOPTHOro ypoBHs Softswitch.

39. DneMeHTHI yPOBHS YIIPaBJICHUS 00CITY)KUBAaHHEM BBI30Ba M CUTHAJIM3AIIHH.
40. DneMeHTHI YpOBHS YCIyT M NpuiioxkeHuid Softswitch.

41. IlpoTtokomsl ceccuu B ceTax Softswitch.

42. TpancnoptupoBka uapopmaruu curnanuzanuu (SIGTRAN).

43. TIporokon nepenaun nHGopmaruu ynpasienus norokom (SCTP).

44. Tlonw3oBatenbckuil ypoBenb agantanuu [ISDN (IUA).

45. Tlonp3oBarenbckuil ypoBeHb afgantauuu MTP2.

46. ITonp3oBaTenbckuil ypoBeHb agantanuu M2PA .

47. Ilonp3oBarenbckuil ypoBenb afgantauuu MTP yposus 3 (M3UA).

48. TlonpzoBatenbckuil ypoBenb afgantanun SCCP (SUA).

49. TIporoxon SCTP ms MEGACO.

50. ®yHK1IMOHANTBHBIE OOBEKTHI ATAJIOHHON MOJIENTN apXUTeKTyphl Softswitch.
51. HerapantupoBanHas g0ctaBka naHHbIx (best-effort service).

52. Indpepenunpoannoe oocayxuBanue (differentiated service).

53. 'apanTupoBanHoe oOcTyx)uBaHue (guaranteed service).

54. XapaktepucTuku 3QPEeKTUBHOCTH CETEBOTO COCTUHEHHUS.

55. Tpu knacca kadyecTBa peur B pamkax mpoekra TIHPON.

56. @yHKIIMN KauecTBa 00CTYKHBAHHUS.

57. Uurerpuposanubie yciyru (IntServ).

58. Apxurekrypa muddepennupoannbix yeuyr DiffServ.

59. TexHOIOTHSI MHOTOTIPOTOKOJILHON KOMMyTaruu Metok (MPLS).

60. Konnenuus u 6a3zossie pyHkimn IMS.

61. Konnenmumsa u snemenTtsr A-IMS.

62. KpaTkoe onucanue npotokosia uHuipanuu ceanca SIP B IMS.

63. JIByxypoBHEBasi apXUTEeKTypa, Mmoaenb U GpyHkmuu ceth NGN konnenuuu IMS.



11.3. TunoBbie BONPOCHI 1JIfl TeKYIel aTTeCTAIUN

TunoBbIMU BOIIPOCAMU JIJIs1 TEKYIIEH aTTeCTAlUU SIBJISIOTCS BOIPOCHI, IPUBEAEHHBIC B pa3ielie
11.1 nnst nabopatopHbIX paboT, TAK)KE BOMPOCH! 7Sl MPAKTHUUECKUX 3aHATHM.
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