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

1.1. Hensro (11€9MH) OCBOCHHS AUCIHHUINIMHLI SABJISCTCI YINIYOIEHHOE M3YUECHHE TESOPUHU
rmoctpoeHust nHGOKOMMYHHUKAIMOHHBIX ceTel U cucrteM (MKCC), Takxe oOpeTeHne KOMIIETEHIINI
M HABBLIKOB pEaJM3allMd  HOBBIX MNPHUHIMIOB KM METOJOB HCCIEAOBAHUA COBPEMEHHBIX
MHGOOKOMMYHHUKAIIMOHHEBIX CHCTEM M CETEH pa3JIMYHBIX THIIOB IEPENadd, pacupelacicHusd,
00pabOTKU U XpaHEHUS HHPOPMALIHH.

1.2. 3amaur  oCBOEHMS JIMCIHMIUIMHBL (MOJIYJIA): BO3MOXKHOCTH IIPOEKTHPOBAHUSA U
MojepHuszanud  MKCC, o0ecneunBaOIMX BBICOKHE CHCTEMHBIE XapaKTEPUCTUKH, TpeOyeMbIe
HOPMAaTUBHEIMHM JOKYMEHTAMU MEXKAYHAPOIHOI0 COI03a dIeKTpocBsa3u (MCD).

2. MECTO JUCHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOT'PAMMBbI

VYyeOnas aucuumnuHa (Moxynb) Bbl.b.7 «Teopus mocrpoeHuss MHGOOKOMMYHUKAIIMOHHBIX
ceTel M CUCTEM» BXOJIUT B 0a30BYI0 YacTh y4eOHOTO IUIaHA M PEAM3yeTCs B COOTBETCTBUU C
tpeboBanusimu GI'OC, OIT1 BO 3++.

Pesynbrarel 0OydeHUs, MOJYYCHHBIC MPU OCBOCHUU JTUCHUIUIMHBI, HEOOXOIUMBI TIPU
W3y4YEHUU CJEYIOLIUX JUCITUILINH «Teopus AJIEKTPOMArHUTHOMN COBMECTHMOCTH
PaIuOdIEKTPOHHBIX CPEACTB M CUCTEM CBs3U», «COBPEMEHHBIE CHCTEMbI OCCIPOBOJHOM CBS3HY,
«OCHOBBI ceTeBBIX HH(DOPMAITMOHHBIX TEXHOJOTHIY, «BhimoaHenue u 3amura BKP».

Pa6ouas nporpamma pucturuinHabl «Teopust mocTpoeHUss HHPOKOMMYHHKAITMOHHBIX CeTel
W CHUCTEM» ISl MHBAJIUIOB | JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI pa3pabaThiBaeTCs
WHIUBUIIYAIbHO C Y4€TOM OCOOEHHOCTEW TMCUXO(PU3UYECKOTO PAa3BUTHUS, WHIUBUIYATBHBIX
BO3MOXKHOCTEH U COCTOSHUS 3JOPOBBS TAKUX 00YYAIOIINXCS, 10 UX JTHUYHOMY 3asBICHUIO.

3. KOMIIETEHIIUA OBYYAIOHIETOCSA, ®POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUA JTUCHUIIJIMHBI (MOYJIA)

3.1. [Ipornecc n3yueHws TUCIUIUTHHEI (MOYJIsI) HAIpaBJIeH Ha:
- (hopmupoBaHue 1eMeHTOB npodeccruonanbhbix komnerenuuit (I1K) B coorBeTcTBHU C
OIIOIT BO 3++ no HanpaBiaeHUIO NOJATOTOBKHU (CIIEUaIbHOCTH):

OIIK-2. CmocobeH peaau30BaTh HOBBIE TMPUHIMIIBI M METOJBl HCCIIEIOBAHUS
COBPEMEHHBIX HMH(POKOMMYHHKAIIMOHHBIX CHUCTEM U CETeH pa3jMyYHBIX THUIIOB IIepeaayu,
pacripenesieHus, 00pabOTKH U XpaHEeHUs! HH(POpMAIIH.

Komnerenmust  OIIK-2  dopmupyercs COBMECTHO HECKOJBKHMH  JUCITHUIUIMHAMH,
npuBeIEHHBIMU B Tabmme 1.

Taoauna 1- ®opmupoBaHre KOMIETEHUMH U CHUIINHAMU

Haumenosanue oucyunnun, ghopmupyrowjux Cemecmpei
gopmuposarus
KOMNnemeHyuu co6MeCmHo
KOMnemeHyuu
OIIK-2 112 |3 |4
OCHOBBI HAyYHBIX UCCIEIOBAaHUMN *
Obecneuenne nHPOPMAIIMOHHON 6€30MacHOCTH B HH(POPMAITMOHHBIX *
CeTsAX
Teopus noctpoeHuss ”HPOKOMMYHHUKAITMOHHBIX CETEH U CUCTEM *
Teopus 231E€KTPOMarHUTHONW COBMECTUMOCTH PATHOIIEKTPOHHBIX CPENICTB *
Y CHCTEM CBSI3U
Brmmonaenue u 3anmra BKP *




W3yuenne naHHOM yueOHOI TUCIMITIIMHBI HAIIPABICHO Ha (POPMUPOBAHHE Y
00yyaroImuxcst KOMIETEHIUH, IPeCTaBIeHHbIX B Tabuuue 2

Taouauna 2- [lepeyeHb NIAHNPYEMBIX Pe3yJbTATOB 00yUYeHHS 10 TUCUMILIIMHE,
COOTHECEHHBIX C MJIAHMPYEMBIMH Pe3yJbTATAMH 0CBOECHUS

Konnm O1eHOYHBIE CPeNCTBa
HauMEHO- Ko u HaumeHoBaHue [Inarupyemsbie pe3ynbTaThl O0yUESHHS 10 TTpomesxy-
BaHUE WHIMKATOPA JOCTHKEHHS JUCIUILTUHE (JICCKPUTITOPHI) Tekyiuero | rounoit
KOMIIETEH- KOMIIETEHIIUH KOHTpONS | arrecra-
005051 oun
OIIK-2. HOIK-2.1. 3HaTh: YmMmern: Buagers: Bompocst Bompocsl
Haxonut u kputraecku - OCHOBBI - HAXOUTh - METOJIAMH AT TOAro- | U

CriocoGen AHATH3UPYCT MOCTPOCHHS undopmarmio | paspabotkuu | OoRA K JK3aMeHa.
peannsopatk HH(OPMAIIHIIO O HOBBIX HHPOKOMMYHH- | O HOBBIX peanu3aiu 3alltnTe
HOBBIC HPUHIN"| mpUHIMIAX U METONAX KaI[MOHHBIX OPUHIMIAX U | OPOEKTOB Ha n1aGopa-
TBI X METOZIBI | COBPEMEHHBIX HH(OKOM- ceTell M CHCTeM; | MeTomax OCHOBE TOPHBIX
MCCHIE/IOBAHMA | MYHMKAUHOHHBIX CHCTEM | _ oyocrpviomme | paspaGoTi NeHCTRYIOMHX paoor.
COBPEMEHHBIX | M CETell pasIMYHBIX T eXHONOMII HEbOKOMMY- | TIpaBOBBIX 3ammura }
HHQOKOMMY- | TUTIOB NepefiaH, nepeaayn, HUKAI[MOHHBIX | HOPM Kypcosou
HUKAIHOHHBIX pgcngez[eneﬂnﬂ, XpaHeHus 1 CHCTEM | paboTeI
;1;15;1:141{11 IieTeH Eﬂz)i;;:&i%pammﬂ npeoOpa3oBa- ceteit

HUst nH}popMa-
e WOTIK-2.2 1uH B HHGo-
Tepeaadn, o KOMMYHHUKaIU-
pacmpenere- TpuMeHsIET NPUHIAIIBI | OHHBIX CETSIX I
HHsI, 00paboT- | METOABI OCTPOCHUS CHCTEMAX.

KU U XpaHCHUSI
HHPOpPMAUH

UH(POKOM-
MYHUKAIIUOHHBIX CUCTEM
U CeTell pas3inyHbIX THIIOB
U criocoOkl pacnpezere-
HUSL HHQOPMALUK B HUX.

HOIIK-2.3.

IIpumensiet nelicTByrOIINE
MPaBOBBIE HOPMBI TIPH
pa3paboTke u
peann3anyu IpoeKToB
HoBbix UKCC




4. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHBI

4.1 Pacnpenesienne TPyaA0€MKOCTH AUCHUIUIMHBI 10 BUAAM padoT 1o

cemecTpam

OO6mas Tpy10EMKOCTh TUCIUILIMHBI COCTABIAET 4 3a4. en. - 144 gaca, pacmpeiesieHue 9acoB 1o

BUJaM pabOT M ceMecTpaMm IMpeCTaBlIeHo B Tadnuie 3.

Taﬁ.lmua 3. Pacnpeuenelme pr)lOéMKOCTI/I AUCIHHUIIIMHBI 110 BHJ1aM paﬁoT Imo cemecrpam

Bup yueOHoii paboTbl

TpynoémkocTs B yac

Bcero yacon

Ounas Cemectp 1

®opMaT u3yyeHHs JMCIUNIHHbI

€ MCI0JIb30BAHHEM 3J1eMEHTOB
3JIeKTPOHHOI0 00y4YeHH sl

OO01mast TpyA0éMKOCTb JMCUMILIMHBI 0 Y4eOHOMY IJIAHY 144 144

1. KonrakTHasi padora: 59 59

1.1. AyauTopHas padoTa, B TOM 4ucJjie: o1 o1

- 3aHATHA JeKiroHHoro tumna (JI) 17 17

- 3aHATH ceMuHapckoro tumna (I13-cemuHapsl, mpakTU4YecKue 17 17
3aHSITHS U p.)

- nabopatopHsle pabotsl (JIP) 17 17

1.2. BueayaiuTOpHasi, B TOM 4HCJIe: 8 8

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

- TEKYIMil KOHTPOIb, KOHCYIBTAIHH IO TMCIHIUTHHE 2

- KOHTaKTHas paboTta Ha mpomexxyrouHoi arrectanuu (KPA) (3k3.) 8 8

2. CamocTrosiTesbHas padora (CPC) 58 58

- pedepat/acce (HOJIFOTOBKa)3 - -

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

- KOHTpOJIbHas paboTa - -

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

- CAaMOCTOSITENILHOE U3yUYEHHUE Pa3iesioB, CAMOIIOArOTOBKA (IpOpaboTKa n

MOBTOPEHHE JIEKLMOHHOT'O MaTepualla U MaTepHuaia yyeOHUKOB U y4eOHbIX 40 40

HOCO6HI>1, IOArOTOBKA K J'Ia60paT0pHI)IM U MPAKTUICCKUM BaHHTI/IFIM)

[ToaroToBka k sk3aMeHy (KOHTPOJIb) 27 27

JlucuuniuuHa peanu3yeTcsl MOCPEACTBOM IMPOBEACHHMSI KOHTAaKTHOM paboThl ¢ OO0y4aroummucs,
CaMOCTOSITENILHOM ~ pabOThl  OOy4arOmMXCSl M MPOMEXKYTOYHOW  aTTecTauuu  (PK3aMeHa).

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

2 Koncynpranun 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
(KOHTpO/IHPYEMbIe) KonrakrHasi pagora = HaumenoBanue Peannzanus HaunmenoBanue
@
pPe3yabTaThl o S HCII0JIb3YeMBbIX B paMKax pa3paGoTaHHOro
OCBOEHMS: D) E g E 9 é =g AKTHBHBIX U IpakTaeckoi DJIeKTPOHHOT 0
xon VK; OIIK; MK HaumeHnoBanue pasie/ioB, TeM = £ | g7 & Eii Bux CPC* MHTEPAKTHBHBIX TNOArOTOBKH Kypea
1 HHUKATOPbI = E E g E S 8 00pa3oBaTeJbHBIX (TPYIloeMKOGCTB B (TPYI[OGMK(;CTBB
]
JOCTHKEHHS a g-' = § [E e EC Tex“oﬂornﬁs qacax) gacax)
KOMIIeTe€ HI[Hii é = g S. 5 5 g (mpyn HanmIMN) (npy HAJTMYKH)
= = | O
4 cemecTp
OIIK-2. |
Cnocoben Paznen 1. Teoperudeckrue OCHOBHI IOCTPOCHUS U Pa3BUTHS MHPOKOMMYHUKAITMOHHBIX CETEH U CHCTEM.
pcaln3oBaTk Tema 1.1. Martematnyeckas TeOpust Usyuenue
HOBBIC ces13u Kii. [llennona. CurHaiel ¢ 2 _ _ 1 JIEKIIMOHHOTO
TIPUHIATIBL U BBICOKOH CHEKTPATIbHON U 3HEPTO Marepuana
METOJIbI 3¢ (HEeKTUBHOCTHIO.
o], N3zyuenu
HICCITe JOBAHMS JladopaTopHas p369T3N1 3y4eHue
Br16op ontumansHO# cTpykTypsl OFDM no 2 1 METOIUYECKUX
COBPCMCHHBIX K A & - - > 6
PUTEPHIO MAaKCUMAJIbHOW CIIEKTPAIbHOM YKa3aHUH K J1a0.
HHPOKOMMY- 3 EeKTHBHOCTH. pabote Ne. 1
HHUKAIIMOHHBIX MpakTuuyeckue 3austus Nel. N3yuenue
. Pacuér mapameTpoB CUTHAJIOB - - 2 1 KIIHOHHOT
CHCTEM M ceTeil accT apaMeTpoB CUTHAIIOB C 3 JISKLIHOHHOTO
paclIMpeHUEM CIIEKTpa MpsSMON KOJOBOM Marepuana

4 ykasbiBaercs Buj CPC ¢ yka3aHueM MopsAKOBOTO HOMEpa y4ueOHMKa, ydeOHOTO MOCOOUS, METOINYECKIX Pa3pabd0TOK, 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 CI/ITyaI_II/Iﬁ, NCHUXOJIOT'MYCCKUEC U UHBIC TPCHUHTHU U T.I1.

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 HAMMEHOBAHHE Pa3paGoTAHHOr0 JJIEKTPOHHOrO Kypca B paMKax pasjesia (pa3aeioB) , MpOLIEUIero IKCIePTUsy (TpyJ0eMKOCTh B

gacax)




IInanupyemsie
(KOHTpOIHpYyeMbIe)
pe3yJbTaThl

OCBOEHMSI:
kox YK; OIIK; IIK
W MHAUKATOPBI
JAOCTHKEHHUS
KOMIIeTeHIHI

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

Buapl yueoHol padoThI

KouTakTHast pa6oTa = o HanMeHOBaHHe Peanuzanus HaumeHnoBanue
. g3 HCTIOIB3YeMBIX B paMKax ) pa3paboTaHHOIO
g 3 o 2 D) é z 3 AKTHBHBIX H IIpakTryeckoii OJIEKTPOHHOI 0
HanmeHnoBaHue pa3aesioB, TeM = E. ?ﬁ § oA E Eﬁi Bux CPC* MHTEPAKTHBHBIX TOATOTOBKH Kypea
E = 3 ; ; S 90 00pa3oBaTe/IbHbIX (TpynoemKocTs B (TpynoemMKoCTh B
= 85 = S g = .5 gacax)® v
2 58 P s 59 TeXHOJIOTHIA Jacax)
é = 2 = E e (mpu HanmIMN) (1pu HANTMYKK)
= E° | O &
nociieoBareabHocThI0 (DSSS) 1
MIPOrPaMMHOM NEPECTPONKOMN YaCTOThI
(FHSS) B 3aBUCHMOCTH OT TpeOyeMoro
OTHOIICHHS CUTHAJI/IITYM Ha BXOJC
NIpUEMHHKA
Tema 1.2. CuctemMHbIN HOIX0] K Nzyuenue
noctpoeruto riobdansHoi JIKMB cetn 2 1 JIEKITMOHHOTO
HFDL na 6a3e nsaTi KOHTYPOB aJanTalH. B B Marepuaia
JlabopaTopHasi paGora Ne2.
CuHTE3 IPOTOKOJIOB JIOCTYIA K KaHATy Vsyuenue
TDMA+FDMA 1o KpuTepuio MakcCuMyMa
00ciy)kKHBaeMBIX a00HEHTOB C 3aJaHHBIMU - 2 - 1 METOAMHACCKIX
3aJIep’)KKOW M1 MHTEHCUBHOCTBIO Tpaduka Ha yKasauui K 126.
6a3e MoJIeJI MapKOBCKOH IENU «POXKICHUS U pabore Ne. 2
THOeNN»
Ipakruyeckue 3anaTuss Ne2.  Pacuér
TpedyeMOoro KOJM4ecTBa KaHaJIOB JIJIst
rapanTuu TpedyeMoil HaI€KHOCTH CHCTEMBI
YaCcTOTHO-aJJalITUBHOM cBs3U. Pacuér - - 2 1 Koncnexr
Ha/IEXKHOCTH CBSI3U IPU CABOCHHOMN
MHCTAJUILH 000PY/I0BaHHS CITyTHUKOBOM
1 HOHOC(hEpHOH CBSA3H
Tema 1.3. CoBMecTHasI ONITUMU3ALUS Nzyuenue
(U3MYECKOro U KaHAILHOTO YPOBHEH 2 _ _ 1 JEKIIMOHHOTO
BUJIEOCETHU TS peau3ali CETEBOro Me- Marepuana
He/pKMeHTa Ha 0aze mosmtuk (PBNM).
JladopaTopHasi paGora Ne3. Visyuenmue
CoBMeCTHBIN CHHTE3 TIPOTOKOJIOB (hH-
3M4YECKOI0 U KaHAJILHOTO YPOBHEMN I - 2 - 1 METOAITICCIIX
pea3anuy CeTeBOr0 MEHEKMEHTa Ha 0aze yKasauui K 120.
nosiutuk (PBNM). pabote Ne3.




IInanupyemsie
(KOHTpOIHpYyeMbIe)
pe3yJbTaThl

OCBOEHMSI:
kox YK; OIIK; IIK
W MHAUKATOPBI
JAOCTHKEHHUS
KOMIIeTeHIHI

Buapl yueoHol padoThI

KouTakTHast pa6oTa HanMeHOBaHHe Peanuzanus HaumeHnoBanue
E 5 HCIONIB3YeMbIX B pamMKax pa3paGoTaHHOro
@ % o g0 é % 9 AKTHBHBIX H IIpakTryeckoii OJIEKTPOHHOI 0
] ] ¢ <
HanmeHnoBaHue pa3aesioB, TeM = E. =87 E EE i Bux CPC* MHTEPAKTHBHBIX TOATOTOBKH Kypea
= = 3 g = c ey 00pa3oBaTelbHBIX (TpynoemkocTs B | (TPyXOGMKOCTE B
= 25 = = S EY 5 uacax)’® aca )7
2 58 P s 59 TeXHOJIOTHIA dacax
é e 3 2 = E e (mpu HanmIMN) (upy HATMYKH)
= =20 a
IpakTnuyeckne 3anaTus Ne3.
PaccMoTpeHre BApHaHTOB BO3MOXHBIX
AJITOPUTMOB CETEBOr'0 MEHE/DKMEHTA Ha - - 2 1 Koncnekr
6a3e moautuk (PBNM).
Tema 1.4.
N3yuyenue
Hnpexcnast Mogyssinusi — pe3eps
. 2 1 JIEKLIUOHHOTO
TMIOBBIIIEHUS [IPOITYCKHOM CTIOCOOHOCTH, - -
. . Marepuana
CIIEKTPAJILHOM U SHEPreTHUECKON
a¢dexruHocTH UKCC
JladopaTopHasi paGora Ned.
HccnenoBanre BapuUaHTOB MCIIOJIb30BAHMUS U3yuenue
HHJIEKCHOM MOAYIISIIIUU U BBIOOD } 2 _ 1 METOIUYECKHUX
ONTHMAJILHOTO BapHaHTa ISl KOHKPETHOU yKa3aHuii K 1ab.
CHCTEMBI U COCTOSIHHSI KaHasa pabote N4
IpakTnuyeckne 3anaTus Ned.
HUccnenosanue 3¢ (heKTUBHOCTH AITOPUTMOB
A b PHTMO) - - 2 1 Koncnekt
nepeaavyu JaHHBIX C IOMOLIBI0 HMHICKCHOM
MOIYJISITIAH.
Hroro mo pazgenyl - 36| 8 8 8 12
Pa3nea 2. M3yuenne HopMaTUBHOrO o0ecnieueHrs MyabTuMeaniiHbIX npuioxkenuit MKCC
Tema 2.1. Pexomenmamus MCD Rec.
N3yuenue
M.2083 — KoHIenust u 0JIr0CPOIHbIC
JIEKLIUOHHOTO
nenu Oymymero pazsutust IMT wa 2020 1. 1 2 - 1
. Marepuana
nocneayroouuii nepuo. CTpyKTypsl
curuanoB crangaptoB 3G, 4G, 5G.
JladopaTopHasi paGora Ne5. ) 2 ) 1 W3yueHne
Pacuér crucTeMHBIX XapaKTepUCTUK ISt METOUYECKHX




IInanupyemsie
(KOHTpOIHpYyeMbIe)
pe3yJbTaThl

OCBOEHMSI:
kox YK; OIIK; IIK
W MHAUKATOPBI
JAOCTHKEHHUS
KOMIIeTeHIHI

Buapl yueoHol padoThI

KouTakTHast pa6oTa = o HanMeHOBaHHe Peanuzanus HaumeHnoBanue
. N g3 HCTIOIB3YeMBIX B paMKax ) pa3paGoTaHHOro
P E o E g E E § , AKTHBHBIX M IIpakTuyeckoi DJIEKTPOHHOI 0
HaunmenoBanue pa3aeaoB, TeEM ’: g_ =: = ’1 ; Z = Bug CPC HHTEPAKTHBHBIX TMOATOTOBKH Kypca
E g E ; ; S : 8 00pa3oBaTeIbHbIX (TPyiloeMKO:TB B (TPYHOGMKO;JTB B
g 28 | g = | 8 e TexHomOruii® Hacax) Jacax)
é e 3 2 § E e (mpu HanmIMN) (upy HATMYKH)
= = (GRE-¥
CTPYKTYp CUT'HAJIOB U IPOTOKOJIOB IOCTYTa yKa3aHH K 71a0.
3G pabote Ne. 5
IpakTnuyeckne 3anaTus NeS.
HccnenoBanne CHUCTEMHBIX XapaKTEPUCTUK - - 2 1 Koncnekr
JUIsl CUTHAJIOB U NPOTOKOJIOB nocryna 3G
JlaGopaTopHasi pagoTa Ne6. Usyuenue
PacuéTpl TeIeKOMMYHUKAITMOHHBIX ) 2 ) 1 METOIMIECKHX
PECYPCOB CHUTHAJIOB U MPOTOKOJIOB 0CTyNa yKa3aHHi K 71a0.
4G (IEEE 802.16m) (WiMAX) pabote Ne. 6
IpakTnuyeckne 3anaTus Ne6.
HccnenoBanne cHUCTEMHBIX XapaKTEPUCTUK - - 2 1 Koncnekr
JUIsL CUTHAJIOB U MPOTOKOJIOB aocTymna 4G
JlaGopaTopHas paGora Ne7. Usyuenue
Pacuérsl TeneKOMMYyHUKAITMOHHBIX ) 2 ) 1 METOMIECKHX
PECYPCOB CHUCTEM CBSI3M CTaHAApTa yKa3aHHii K 1a0.
4G-LTE-Advanced pabore Ne. 7
IIpakTnuyeckne 3anaTus Ne7.
HccnenoBanne CHCTEMHBIX XapaKTEPHUCTHK
JUISL CHTHAJIOB M IPOTOKOJIOB AOCTYTIA i 2 1 Korcnexr
cragapra 4G-LTE-Advanced
JlaGoparopHnas padora Ne8. N3yuenue
Pacuérbl TeneKOMMYyHUKAITMOHHBIX - 3 _ 1 METOIUYCCKUX
pecypcoB cucteM cBazu 5SG YKa3aHui K 0.
pabote Neo. 8
Ipakrnyeckne 3anaTus Ne8.
HccnenoBanue CHUCTEMHBIX XapaKTEPUCTUK
JUISL CHTHAJIOB ¥ IPOTOKOJIOB AOCTYTIA i ) 3 1 Koncnexr
cragaapra 5G
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IInanupyemsie
(KOHTpOIHpYyeMbIe)
pe3yJbTaThl

OCBOEHMSI:
kox YK; OIIK; IIK
W MHAUKATOPBI
JAOCTHKEHHUS
KOMIIeTeHIHI

Buapl yueoHol padoThI

KoHTakTHas paGoTa HanMeHOBaHHe Peanuzanus HaumeHnoBanue
E = HCTIOIB3YeMBIX B paMKax pa3paéoTaHHOro
@ % o g0 é % 9 AKTHBHBIX H IIpakTryeckoii OJIEKTPOHHOI 0
= E S “ S =
HaumenoBaHue pa3jie/ioB, TeM R &7 | g oA E EEA Bux CPC* HHTEPAKTHBHBIX HOArOTOBKH Kypea
= = 2 g = c ey 00pa3oBaTeIbHbIX (TpyaoemKocTs B (TpynoeMKoCTh B
= 25 = E ® B .5 gacax)® 7
2 = 2 5 s 59 TeXHOJOTHil Jacax)
é = g_‘ g 5 5 = (mpu HanmIMN) (TIpy HaNIMYHUN)
= H° | O
Tema 2.2. ba3zoBble 371eMEHTHI OLIOPHOIT Hzydenue
CeTH apxXuTeKkTypsl IMS 1 - - 1 JIEKIIMOHHOTO
MaTepuana
Tema 2.3. IIporoxon SIP, mpoTOKOJIEI
MGCP, H.248/MEGACO, npeobpa3opanue 1 - - 1 Koncmekr
n3 OKC-7 B Ethernet/IP - SIGTRAN
Hroro mo pazneny2 - 33| 4 9 9 11

Paznen 3. OtkpeiTas cepBucHas apxutektypa (OSA) u oTKpBITHIN MporpaMMHbIH uHTEpdeiic npunoxenuii (API) u OC crnenyromiero
IIOKOJIEHUS CETeN

Tema 3.1. OTKkpbITast cepBUCHAs

apxutektypa (OSA) 1 ) ) 2 Konenexr
Tema 3.2. API - OTKpBITEII TPOTPaMMHBIN
. N 1 - - 2 Koncnekr
uHTepdeiic MPUIIOKEHUI
Tema 3.3. 3amava ynpaBieHUs KOMMYTaI1-
eif Ha 0a3e MpOrpaMMHBIX KOMMYTAaTOPOB 1 - - 2 Koncnekr
cemeiicTBa npotoxoioB SIP-T.
HUroro mo pasgeny 3- 9| 3 - - 6
Pa3znen 4. lccnenoBanue BupTyanbHbIX ceteid MPLS
Tema 4.1. MHOTOIIPOTOKOJILHBIE CHCTEMBI C 1 ) ) 5 KOHCmEKT
kommyTanueid metok (MPLS).
Hroro mo pazgeay 4 - 3| 1 2

Pa3nen S. lccnenoBaHue TEHICHIMM Pa3BUTUS ONTHYECKUX CHHXPOHHBIX ITU(PpOBBIX nepapxuii (SDH

Tema 5.1. TerneHus pa3BUTHS TEXHOJIO-

05 ] - | - |

4

Koncnekr
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IInanupyemsie

Buapl yueoHol padoThI

(KOHTpOJIHpYeMblIe) KonTakrnasi padora o HaumeHoBaHue Peannzauus Hanmenosanue
Pe3YIBTATHI s s HCII0JIb3YeMBIX B paMKax paspaboTaHHOIO
OCBOCHIII: g % 2 E 8 =53 AKTHBHBIX U IpakTuyeckon DJIEKTPOHHOTO
koa YK; OIIK; K HaumeHnoBaHue pa3aesioB, TeMm o 25| 27 E Eﬁi Bug CPC? MHTEPAKTHBHBIX e Kypea
W HHINKATOPBI E E E ; ; g 8 0Gpa3oBaTe bHBIX (pr)loeMKOGCTL B (pr;[oeMKo7CTLB
«
JOCTHIKEHHS 5 8‘ S % E = = 8 Texnonomﬁ5 uacax) Jacax)
KOMIETEeH Ui é S 3| & s E b (py HaM4MH) (Ipy HATMYKM)
= = (GRE-¥
THi ONTHYECKUX CHHXPOHHBIX IIH(PPOBBIX
uepapxuit (SDH)
Tema 5.2. CraHAapThl U HOAXObI K TEXHU-
YecKo# peanu3anuu KoHuenn «HTepHe-
o o 0,5 - - 4 Koncnekr
Ta BENIeH» U CMEKHBIX TexHoJjorni RFID,
WSN, M2M.
Hroro mo pasznmeny 5 9 1 - - 8
KypcoBasi padora 18 - - - 18
Ok3amen 8
Kontpoas 27
17 17 17 58
HUTOI'O no aucumunjinHe 144 yaca
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5. TEKVIHI KOHTPOJIb VCIIEBAEMOCTH U IPOMEXXYTOUYHAS ATTECTALIUS T10 UTOTAM OCBOEHU S
JTIUCLIATUIUHBI

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.

Ho- HaunmenoBanue Dopmu- JIeKIIMOHHBbIE 3aHATHUS IIpakTHyecKkue 3aHATHSA JlabopaTopHbie padoThI CamocrosiTesbHast padora
Mep pasnena QUCLUIUIMHEL | pyeMBbIE M KypcoBas padora
pas- KOMITe-
nena TEHUUH [Ipouenypa Hauwmeno- [Ipouenypa HaumenoBanue | Ilpouenypa | Haumeno- IIponenypa HaunmeHo-
OLICHWBAaHUA | BaHHUE OLICHUBaHUA OLIEHOYHBIX OLICHWBAaHUA | BaHUE OLICHMBaHUs BaHHE
OLIEHOYHBIX CpeICTB OLIEHOYHBIX OLIEHOYHBIX
CpEeICTB CpEICTB CpelCTB
1 TeopeTnueckue OCHOBBI ‘VYMeHue BecTi KontponpHble | Yuactue B [epeuens BompocoB | Ob6cyxneHue Bonpocsr k Brimonnenue 3aanns st
MIOCTPOCHUS U Pa3BUTHS OIIK-2 | KOHCHEKT JIEKIHMii| BOIIPOCHI B TPYIIIOBBIX JUISL OOCY)K/IEHHSI U | pe3yJIbTaToB 1ab. pabote,| 1a0OPaTOPHEIX, pacueToB.
HH(POKOMMYHHUKAIHOH- KOHIE JieKimif | COCYRACHMSX, KOMITBIOTEPHOTO BBITIOJTHEHHST Kypcosoit NPAaKTHYECKHUX, Bonpocsr k
v BBIIIOJTHCHUEC Ha60paT0pHBIM,
HBIX CeTel U CUCTeM MOJIEITNPOBaHHS nabopaTopHbIX | paboTe. KypCOBBIX padoT.
WHIAWBUAYAJIbHBIX 9 KYpCOBBIM
N U KypPCOBBIX K3aMeH pabotam,
TECTMPOBAHME pador 3K3aMeHy
2 WzyueHne HOpMaTUBHOTO YMmeHune BecTi Kontponeusle | Yuactue B [lepeuens BonpocoB | O6CyxaeHNE Bonpocel k | Bemonnenue 3amanus s
obecriedeHust OIlIK-2 KOHCIIEKT BOTIPOCHI B TPYIIOBBIX IUTsL O0CYXKIAEHUS U pe3ynbTaToB 1ab. pabote,| 1a6OPaTOPHEIX, pacycToB.
MyJIbTHME IMHHBIX TIEKII KOHIIE ek | COCYKICHUSX, KOMITBIOTEPHOTO BBITIOTHEHUS Kypcosoit NPAaKTUYECKHUX, Boﬁnpocm K
npuwioxernit UKCC BEINOJHEHAE MOJICITUPOBAHUS nabopatopHBIX | pabore. KypPCOBBIX paGor. | *a0OPaTOPHBIM,
HUHOUBULYATIbHBIX 3 saMeH KYpCOBBIM
3a/1aHAH 1 1 KypCOBbIX K3am paboram,
TECTHPOBAHHE pador 5K3aMeHy
3 OTKpBITast cepBUCHAs YMmeHue Bectu KonTponbHbie
OO6cyxneHne
apxurektypa (OSA) u OIlIK-2 KOHCIIEKT BOTIPOCHI B
Z . o . pe3y/bTaToB Bompocsr k Bompocsr k
OTKPBITBIA TPOTpaMMHBIH TeKIIH KOHIIE JIEKII .
- . - - BBITIOJTHEHHS KypCOBOA JK3aMeH 9K3aMEHY.
uHTepdEiic MPUIOKeHUH
KYPCOBBIX pabote-
(APD) m OC cremyrommero
pabot
TTOKOJICHUA
4 Hccnenosanue YMeHue Bectn KonTtposbHbIe O6cyxaeHue
BUPTYaJIbHBIX CETEN OIIK-2 KOHCITEKT BOITPOCHI B pe3ynbTaToB Bomnpocs! k Bomnpocs! k
MPLS JeKIui KOHIIE JIEKI1H - - BBINOJIHEHUS KypcoBOH 9K3aMeH JK3aMEHY.
KyPCOBBIX pabote
pabor
5 Hccnenopanue OIIK-2 YMmeHue BecT Kontponbusie Ob6cyxnenue
TEHJCHLUHN pa3BUTHUS KOHCITEKT BOITPOCHI B pe3ynbTaToOB Bomnpocs! k Bomnpocs! k
OINTUYECKUX JeKIui KOHIIE JIEKI1H - - BBITIOJTHEH U KypcoBOH SK3aMEH SK3aMEHY.
CHHXPOHHBIX IIM(PPOBBIX KYPCOBBIX pabote
uepapxuii (SDH) 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) Tectbl Wi TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOUHOW aTTECTAI[MK 3HAHUH 00yYarOIIXCsl
2) Bomnpocs! 1ist MOArOTOBKY K BBINOJHEHHIO JIAOOPATOPHBIX PA0OT M NPAKTUYECKUX PA0OT (TEKYILH KOHTPOJIB)
3) IlepeueHb BOMPOCOB, BHIHOCHUMBIX Ha MMPOMEKYTOYHYIO aTTECTALUIO (9K3aMEH)

5.2. Onucanue nokaszarejeid 1 KpuTepueB KOHTPOJISI YCIIEeBAEMOCTH, ONMCAHNE IIKAJ OlleHUBAHUS

Jns  oueHKM 3HAHWN, YMEHHH, HaBBIKOB U (OPMHUPOBAHUS KOMIETEHIMH [0 JUCLUIUIMHE 0aJJIbHO-
PEHTHHIOBasl/TPAAUIIMOHHAS CUCTEMA KOHTPOJIS U OLIEHKU YCIIEBAEMOCTH CTYIEHTOB.
B ocHOBy OampHO-PEHTHHIOBON CHCTEMBI  IOJIOKEHBI HPUHIMIBI, B COOTBETCTBHHM C KOTOPBIMH ()OPMHUPOBAHHME PEUTHMHTA CTYACHTA

OCYHICCTBIIACTCA B XO4€ TCKYILICTO KOHTPOJIA U HpOMCX(YTOqHOfI aTTeCTallnu 3HAHWM.

MOKCT IMPUMCHATHCA

Tadauna 5 — mxajaa oneHuBaHusA

IIkana Ik3amMen/ .
w . 3auér
OIleHNMBAHUSA 3a4éT c OEeHKOH
85-100 OTiIM4HO
70-84 Xoporo .
3a4éT
60-69 Y 10BIIETBOPUTEIIBHO
0-59 HeynosnersoputensHO HE3a4ET

HpI/I HCII0JIBb30BaAHNN Tpa,[[HLIPIOHHOﬁ CHUCTCMbI KOHTPOJISI U OLICHKH YCIICBACMOCTH CTYACHTOB NOJI?KHbBI OBITH NpEeaACTaBJICHBI KPUTCPUUN BbBICTABJICHUS OLICHOK
10 TATHOAIIIIEHON CHCTEME KOTJIIMYHO», «XOPOUIO», KYAOBJIICTBOPHUTECIILHOY, KHEYAOBJICTBOPUTCILHO 1160 <<3a‘IéT», «HE3aYET).

Ouenka Kpurtepuu onenuBanus
Bricokuii ypoBeHb «5» OIICHKY «OTJIUYHO)» 3aCITy)KABACT CTYJICHT, OCBOMBIINIA 3HAHUS, YMEHUS, KOMIICTCHIIH U TEOPETHYCCKHIA MaTepual 0e3
(oTaM4HO) po0eJI0B; BEITOJHHUBIINI BCE 3aaHUS, IPEIyCMOTPEHHBIE YIeOHBIM TJIAHOM Ha BEICOKOM Ka9eCTBEHHOM YPOBHE; TPAKTHIECCKHE

HaBBIKH IPO(ECCHOHATBHOTO ITPUMEHEHNS OCBOCHHBIX 3HAHUN C(OPMHUPOBAHEL.

CpenHuil ypoBEeHb «4»
(xoporto)

OLCHKY «X0POII0» 3aCITYy’>KUBAECT CTYACHT, IPAKTUYECKH ITOJTHOCTBIO OCBOMBIIUI 3HaHWs, YMCHUA, KOMIICTCHIIUU U TeOpeTI/I‘ICCKI/Iﬁ
MaTtepual, y‘le6HBIe 3aJaHus HC OLICHCHBI MaKCHUMaJIbHbIM YHCJIOM 6aJ'IJ'IOB, B OCHOBHOM C(bOpMPIpOBaJ'I IMPaKTUICCKUC HABBIKH.

IToporoselii ypoBeHb «3»
(YIoBIETBOPUTEIHHO)

OLCHKY «yAOBJETBOPHUTEJIBbHO» 3aCITyKUBACT CTYJICHT, YaCTUYHO C HpO6eJ’IaMI/I OCBOMBIIHHI 3HaHUsA, YMCHUS, KOMIICTCHIIUN 1
TeOpGTI/ILICCKI/Iﬁ Marepuajl, MHOTUC y‘le6HLIC 3aJaHusA 0o He BBITIOJIHWII, 1100 OHU OLICHCHBI YK CJIOM 0asIoB OJIM3KHM K
MUHUMAJIBHOMY, HCKOTOPBIC MPAKTUYCCKNEC HABBIKU HE C(i)OpMIdeBaHLI.

MUHUMATEHEIA YPOBEHD «2»
(HEeyIOBIIETBOPUTEIILHO)

OLCHKY «HEYAOBJICTBOPHUTEJIBLHO» 3aCIIy)KUBACT CTYICHT, HE OCBOMBIIUIN 3HaHUs, YMCHUS, KOMIICTCHIUU U TeOpeTI/I‘{eCKI/Iﬁ
MaTtepual, yqeGHme 3a7laHusl HC BBINIOJTHWII, MTPAKTUYCCKNUC HABBIKW HC C(l)OpMPIpOBaHLI.

14



Tab6aunna 6 - Kpurepuu oneHnBaHus pe3yJbTaTa 00y4YeHHs M0 JUCHUIUINHE M KA OLeHUBAHUSA

Kputepun oneHuBaHus pe3yJabTaTOB 00yUeHHs

OrieHka OreHka Ornenka Orenka
Ko 1 HAaHMeHOBAHHe Kox n HanmeHoBaHue «HEYI0BJIETBOPHUTEILHO» | «Y/IOBJIETBOPUTEIbHO / «xopowo» / «OTJIUYHO» /
KOMITeTEHIIHH HHAHUKATOPA TO0CTHKECHUS / «HE 3aUTEHOY «3a4YTEHO» «3a4YTECHO» «3a4YTECHO»
KOMIIeTEHIIUH 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHTOBOU OT max peUTHUHTOBOM OT max peUTHUHTOBOM OT Max peUTUHTOBOU
OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA
OIIK-2. HOIIK-2.1. He ymeer naxonuts u HmeeT HauanbHbIC 3HAaHUS O | FIMeeT ocO3HAHHBIE 3HA- CriocoOeH HaXOIUTh U

CrniocobeH peanu3oBaTh
HOBBIE PUHIIUTIBI U
METO/bI UCCIIEOBAHUS
COBPEMEHHBIX
MH(POKOMMYHUKAITUOHHBIX
CUCTEM U CETEH
Pas3IUYHbIX THIIOB
nepeaayn, pacupenene-
HUs, 00pabOTKH U
XpaHeHus: UHPopMaIuu

Haxoaut 1 KpuTH4ecKH
aHAM3HUPYET HHOPMALHIO
0 HOBBIX MPUHLHIAX U
METOZaX COBPEMEHHBIX
MH(POKOMMYHHUKAMOHHBIX
CHCTEM U CeTeil pa3InyHbIX
THITOB TIEpeIayH,
pacmpenereHust, 00paboTKU
U XpaHeHus nHdopmanuu.

HOIIK-2.2.

[TpumensieT NpUHIUIEL 1
METO/IbI TIOCTPOCHUS
MH()OKOMMYHHUKAITMOHHBIX
CHCTEM M CeTel pa3IMyHbIX
THIIOB U CTIOCOOBI
pacnpeneneHus
HHGOPMAIUH B HUX.

HUOIIK-2.3.

IIpumensieT aeicTByronme
MIPaBOBBIE HOPMEI ITPH
pa3paboTke | pean3aiyu
npoexToB HOBeIX UKCC

KPUTHYCCKH aHATM3HPOBATh
UH(POPMALIUIO O HOBBIX
NPUHIMIAX U METOAAX
COBPEMEHHBIX HH(POKOM-
MYHHKaIIMOHHBIX CHCTEM U
ceTell pa3NMYHBIX THIIOB
nepeaadu, pacipeiesIeHus,
00paboTKU 1 XpaHEHHs
HHPOPMALIUH.

He moxeT npumeHsaTh NpUH-
LUIMBI U METOABI MOCTPOEHHUS
MH()OKOMMYHHUKAITMOHHBIX
CHUCTEM U CETEeH Pa3IUYHBIX
THIIOB 1 CTIOCOOBI
pacnpeneneHus
nH(pOpMaLUK B HUX.

He mosxer npumMeHsTh
JIEHCTBYIOILKE IIPABOBBIE
HOPMBI TIpH pa3paboTke H
peanu3anuy NpoeKTOB HOBBIX
HNKCC

HOBBIX NPHHIHUINAX U
METOJIaX COBPEMEHHBIX
NH()OKOMMYHHKAIIMOHHBIX
CHCTEM U CeTeH pa3INuHbIX
THIIOB IIepesiadll, pacupese-
JeHns1, 00paboOTKH U
XpaHeHHs: UHPOPMALUH.

HMeeT HauasibHBIE 3HAHUSA O

MIPUHIMIIAX U METOAAX
MOCTPOEHHST HHPOKOMMYHH-
KaI[MOHHBIX CUCTEM U ceTel
Pa3JINYHBIX THIIOB U CIIOCO-
6ax pacrpeneneHus
nHpopManuy B HUX.

HMeeT HaualibHBIE 3HAHUSA O

MIPUMEHEHHH JISHCTBYIOMINX
MIPaBOBBIX HOPM MPHU
pa3paboTke W pean3anuu
mpoekToB HOBEIX MKCC

HHS O HOBBIX NPHHIUIAX
U METOJaX COBPEMEHHBIX
UH()OKOMMYHHKAIIMOHHBIX
CHCTEM U ceTeil pa3nuy-
HBIX TUIIOB Nepeaayy,
pacnpenenenus, 00padoT-
KU ¥ XpaHCHHS HHPOpMa-
HH.

NmeeT oco3HaHHEBIC 3HA-
HUS O IPUHIIAIAX U
METOJaxX IMMOCTPOCHHS
MH(POKOMMYHUKAITHOHHBIX
CHCTEM U CETeH
Pa3IHYHBIX THIIOB
criocobax pacrpeneneHus
uH(OpMALIH B HUX.

HNmeer oco3HaHHBIE
3HAHWS O MPUMEHEHUH
JIEHCTBYIOIIUX IIPaBOBBIX
HOpPM TIpH pa3paboTKe U
peanuszauy NpoeKToB
HoBeIx UKCC

KPUTHYECKH
aHATM3NPOBATH
nH(pOpMAanNIo 0 HOBBIX
MPUHIUIIAX U METO/aX
COBPEMEHHBIX
HHPOKOMMY-
HHUKalMOHHBIX CUCTEM U
ceTel pa3IMYHbIX TUIIOB
nepeayu,
pacrpezaeneHus,
00pabOTKH U XpaHEHHS
HHPOPMALINH.

CriocoOeH NpUMEHSTh
MPUHIUIB © METOJIBI
MOCTPOCHHMS
HHPOKOMMY-
HUKAITMOHHBIX CHCTEM U
ceTel pa3IMYHbIX TUIIOB
U cIoco0oB
pacnpeneneHus
nHPOPMALINHU B HUX.

CriocoOeH pUMEHSITh
JIEHCTBYIOIINE
NpaBOBBIC HOPMBI IPH
paspabotke u
peanu3aliy NpoeKToB
HOBBIX KCC
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6. YYHEBHO-METOAUYECKOE OBECIHHEYEHUE JUCIIUIIJINHbI

6.1. YueOHasi uTeparypa, nedyaTHble U31aHusA OM0aMoTeuHoro gonaa

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

bubarorednblit GOHI YKOMIUICKTOBAH MMEYATHBIMH M 3JICKTPOHHBIMH U3IAHUAMH M3 pacuéra He MeHee
0,25 »sK3eMIUIIpa KaKIOr0 W3 HM3MAHHWH, yKa3aHHBIX HIDKE Ha KaKIOro OOYYarollerocs W3 YHCia JIHIL,
OJIHOBPEMEHHO OCBAWBAIOIINX COOTBETCTBYIOIIYIO TUCIUILIAHY (MOYJIb).

Koau-
bubaunorpaguyeckoe onucanue :z::m
MIT-
(aBTop, 3arjiaBme, BuJ M3JgaHusi, MeCTO, U31aTCJIbCTBO, JSIPOB B
roJ U31aHMsl, KOJUYECTBO CTPAHMI) GUBIHO-
TeKe
1. OcHoBHas JuTEpaTypa
1. Kowmsxor A.B., Munos B.P., I'opsiuea T.1. XapakTepucTHKH paJuOIMHUI B cUCTEMax
ABUAIIMOHHOM 3JIEKTpOCBsA3u: yueb. mocobue / A.B. Komskos, B.P. Munos, T.U. 50
l'opsiueBa; Hwkeropoa. roc. texH. yH-T uM. P.E. AnekceeBa. — Huwxuuit HoBropon,
2018. - 220 c.
2. Epmomnaes B.T. CoBpeMeHHBIE METO/IbI 00Pa0OTKH CUTHAIOB B OECIPOBOIHBIX CHCTEMAX
cBs3u: YuebHoe nocodue / B.T. Epmonaes, E.A. Maspsrues, A.I'. ®nakcman; HI'TY um. 13
P.E. Anekceesa. — H. Hosropon: 2011. - 140 c.

2. CnpaBo4HO-0ubanorpaduyeckas aureparypa

3. Tonpmmreitn, A. b. Tpancnioptabie cetit IP/MPLS. TexHom0THS ¥ IPOTOKOIIH : yueOHOE

mocobue / A. b. l'onpamreiin, A. B. Hukutun, A. A. lkpeus ; CIIOIYT. — CII6., 2016. 1. Guon.
-80c 3CBM
4. Topsaea T.W., Munos B.P. Teopus undopmanum B ciucTeMax CBs3u: : yue0. mocobue
On. 6ubm.
/T.N. TopstaeBa, B.P. Munos; Hmxeropoa. roc. Texs. yH-T uM. P.E. AnekceeBa. — SCBM
Hwxuuit Hosropon, 2014. — 247 c.
5. Pammu A. B. Ceru 6ecripoBosiHoro octyna WiMAX: y4e6. mocobue / Pamna A.B.— 371. 6UOI.
CII6.: Uzn-Bo IlomutexH. yH-Ta, 2011. - 179 c. 9CBM
6. Recommendation ITU-R M.2012-3 (01/2018). Detailed specifications of the terrestrial
radio interfaces of International Mobile Telecommunications-Advanced (IMT- 1. Gub
Advanced). Electronic Publication. Geneva, 2018. 210 p. SCBM

http://www.itu.int/publ/R-REC/en.
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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. Meroanyeckue pPEKOMEHIAIMKM IO OPraHU3alMi W TUIAHUPOBAHUIO IMPAKTHUYECKUX
3aHATHUS N0 AuCHUIUIHHE « Teopus mocTpoeHus: HHPOKOMMYHUKAIIMOHHBIX CETEH U CUCTEM).

6.3.3. MeToanueckue peKOMEHAAIMU 110 OpPraHu3allid U TUIAHUPOBAHUIO CaMOCTOSITEIBLHOMN
paboTsl o AucuuruIHe « Teoprs MOCTpoeHUst UHHOKOMMYHUKAIIMOHHBIX CETEH U CHCTEM).

CIIMCOK METOIMYECKHNX YKA3BAHUM K IABOPATOPHBIM PABOTAM H
KOHCIIEKTOB JIEKIIUI

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

2. CuHTe3 MPOTOKOIOB KOMOWHUPOBAHHOTO MHOXecTBeHHoro nocryna TDMA+FDMA mo
KPUTEPHI0O MaKCUMyMa OOCIYXHBaeMbIX a0OHCHTOB Ha OJHOM YaCTOTHOM KaHale C | D 6ubun.
3aJaHHOW TapaHTUPOBAHHOW 3aJePKKOM Ha 0a3e MapkoBcKO#M menmu «poxaeHuss u | 9CBM
rudesn»: MeTo. yKa3zaHus K J1a0. padbote Ne 2

3. CoBMecTHasl ONTUMH3AIHS TPOTOKOIOB (M3MIECKOTO M KAHAIBLHOTO YPOBHEH JUIS BHUIEO
CETH C 3aJaHHBIMH CETEBBIM CIICHAPUEM M MOJENIbI0 TpaduKa MO KPUTEPUI0 MUHUMYMA | D 6u6.
TpeOyeMoi TIOJI0CHI JIs PabOThI CETH: METO. yKa3aHus K j1a0. padore Ne 3 5CBM

4. HccnemoBaHue BapHaHTOB HCIIOJIB30BAaHUS MHIEKCHOW MOAYIANNN M BBIOOP ONTHUMAIBEHOTO | Di. 6HO.

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] MOOMIIPHOHM CBSI3H. METOJI. YKa3aHUsl K j1a0. pabore 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. Pacuérhl TeNeKOMMYHUKAIIMOHHBIX PECYPCOB CUCTEM CBs3u cTtangapra 4G-LTE — 2. 6u6L.
Advanced: meron. ykazanus 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 HHPOKOMMYHUKAIIMOHHBIX CETCH | Dn. 6ubiL.
U CHCTEMY. 9CBM

7. AHOOPMAILIMOHHOE OBECIIEYEHHUE JUCHUITJINHBI
YueOHBI TIporecC MO AUCIHUIUIMHE O0ECTIeYeH HEOOXOIUMBIM KOMIUIEKTOM JIUIIEH3HOHHOTO |
CBOOOJIHO pPacHpOCTPaHSEMOT0 MPOTPAMMHOTO OOECMeYeHUss, B TOM YHCIE OTECYECTBEHHOTO
MPOU3BOICTBA (COCTAaB MO JUCIUILINHE onpeenéH B HacTosmen PI1J] u moayie:xxuT oOHOBICHUIO TIpH
HEOOXOIMMOCTH).

7.1 llepeyeHb pecypcoB HH(POPMALMOHHO-TETCEKOMMYHUKAIIMOHHOM ceTu «AHTEepHET»,
HEeO0XOAUMBIX IJISl OCBOCHU S JUCHUNJIMHBI (MOIYJISA)

1. Hayunas snexmponnas oudruomexa E-LIBRARY.ru. — Pesxcum oocmyna:
http://elibrary.ru/defaultx.asp

2. Dnexmpounnas oubnuomeunas cucmema |PR BOOKS [Dnexmponnwiil pecypc]. — Pescum docmyna:
http://iprbookshop.ru - 3aen. ¢ sxkpana.

3. Omxpwvimoe obpazosanue [Onexmponnoiii pecypc]. - Pesicum oocmyna: https://openedu.ru/. -
3aen ¢ oxpana.
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4. Ba3zvl 0annvix Beepoccutickoeo uncmumyma HayyHou u mexuudeckou ungopmayuu (BUHUTH

PAH) no ecmecmeenubim, mouHvIM U MEXHUYECKUM HAYKAM DiekmponHblll pecypc]. - Peacum

oocmyna: http://www.viniti.ru. — 3aan. ¢ sxkpana.

Vhueepcumemckas ungopmayuonnas cucmema Poccus [Dnexkmponnwiil pecypc]. - Pesicum
oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

Taouuna 7 - [lepedeHb 3JIeKTPOHHBIX OUOJIMOTEYHBIX CHCTEM

Ne HaumenoBanue bC Ccblika, 10 KOTOPO#i 0CyIeCTBIIACTCS
poctyn K 9bC

1 2 3

1 Hanumonanbhblii oTkpbIThIi HHCTHTYT MHTYUT http://www.intuit.ru/studies/courses/

2 DnexkTponHo-6ubaroTeuHas cucrema IPR Books | http://iprbookshop.ru

3 KoHCybTaHT CTyIeHTa http://www.studentlibrary.ru/

4 Jlanp https://e.lanbook.com/

5 FOpaiit https://urait.ru/

6 Koncynsrant Ilntoc [D1eKTpoHHBIH pecypc]: http://www.consultant.ru/
CnpaBoyHasi IpaBoBasi CUCTEMA. -

v baza naHHBIX MEXTyHAPOIHOTO COI03a HIEKTPOCBA3H http:/Awa.itu.int/publ/R-REC/en.
(ITU-R), panrocexTop

8. OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UTHBAJIMAOB U JINL C OB3

B Tabnuie 8 ykaszan nepedeHb 00pa3oBaTeIbHBIX PECYPCOB, UMEIOIIUX (DOPMBI, aTalTHPOBAHHBIC K
OTPaHUYCHHUSAM HX 3J0POBbsI, @ TAK)KE CBEIACHHUS O HATMYHUHU CICIUATBHBIX TEXHHUECKUX CPEJCTB 00yUCHUS
KOJJICKTHBHOTO M WHMBHYaIBHOTO MMOJIb30BaHusl. [Ipu 3amomHeHnn Tabauiibl MOXKET ObITh MCIIOJIb30BaHa
uH(popMalus, pasMeliéHHas B nojapasjene «JlocTymHasi cpeaa» crielualu3upOBAaHHOIO pasjena caiTa
HI'TY «Csenenus 06 oOpazoBatebHON opranu3amum» https://www.nntu.ru/sveden/

Tabanna 8 - O0paszoBaresbHbIC pecypchl AJ1si HHBAAUAOB 1 Jinn ¢ OB3

Ne Ilepeyenn 00pa3zoBaTeIbHBIX PECypCOB, CaeneHnst 0 HAJIMYHMH CHENHATBHBIX
NPHUCIOCO0IeHHBIX VI MCI0JIb30BAHUS TeXHHYECKHUX CPeACTB 00ydeHHs
HHBaJIUAaMH 1 aunamu ¢ OB3 KOJIVIEKTMBHOT0 M MHIMBH/1YAJIBLHOIO
M0J1b30BAHUS
1 2 3
1 OBbC «KoHCYNbTaHT CTYJEHTa» 03BYYKa KHUT U yBeJIWYEeHHE Hmpudra
SEC «arby CHEeUAIbHOE MO6I/IJ‘IBHO€ IPUIIOKEHNUE -
2 CHUHTE3aTOp pe4H, KOTOPBI BOCIIPOU3BOJUT
TEKCThl KHUT ¥ MEHIO HaBUTAI[UH
3 OBC «tOpaiit» BEPCHS JIJIS CITA0OBHISAIITUX

AnantupoBaHHble oOpa3oBarenbHble iporpamMMel (AOIT) B oOpa3oBarenbHOI opraHu3aluu
HE PEaJM3yI0TCsl B CBSI3M C OTCYTCTBHEM B KOHTHHICHTE OOYYAIOIIMXCS JIUL C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710poBbsi (OB3), sxenaronux oOyuarbes mo AOIL Cornmacuno denepanbHoMy
3akoHy 00 obpazoBanuu 273-03 ot 29.12.2012 r. cT. 79, n.8 "llpodeccruonanbHoe o0yueHue u
npogeccuoHaabHOe 00pa3oBaHME OOYYAIOUIMXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBBS
OCYILIECTBIISIOTCS HA OCHOBE 00pa30BaTENIbHBIX MPOrpaMM, aJlallTUPOBAHHBIX MPU HEOOXOIUMOCTH
s o0ydeHus: ykazanHbeIx oOyudaromuxcs'. AOII pa3pabareiBaeTcsi M0 KaKAOH HANpaBICHHOCTH
MPU HAJIMYUW 3aBJICHUA OT OOydYalomuXcCs, SBISIOMMXCA WHBamuAamMu win jguiamu ¢ OB3 u
M3BSBUBIINX JKeJIaHue 00 00y4yeHHH MO JAHHOMY THUITY 00pa30BaTEIbHBIX MPOTPAMM.
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Y4eOHbIe ayTUTOPUH TS

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJIUMOE JJIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

TIPOBEICHIS

3aHATHHN MO AUCUUIUIMHE, OCHAIIEHBI 000pyIOBaHUEM U

TEXHUYCCKUMH CPCACTBAMUA 06y‘IeHI/Iﬂ, pacrnpoCTpaHsacMoro nmporpaMmMHOTO O6eCHe‘IeHI/Iﬂ, B TOM 4YHUCJIC
OTCUCCTBCHHOT'O NPOMU3BOACTBA, COCTAB KOTOPLIX OHpCI[eJ'IéH B JaHHOM pas3aciic.

Taéanna 10 - OcHAIEHHOCTH AyAUTOPUIL M IOMELeHUIT JJIsl IPOBeleHNsl Y4eOHbIX 3aHATHI 1
CAMOCTOSITeIbHOM padoThI CTYIEHTOB N0 JTMCHUIINHE

HaumenoBanue
ayauTopuii u
NOMelIeHUH 1S

OcHaménHoCcTh ayAUTOpHIi

IlepeyeHb THMIEH3UOHHOTO IPOTPAMMHOIO

KomnbroTepHsIii Kinacc
3CBM - yueGHas
AyAUTOPUS IJISI IPO-
BEJICHUSI 3aHATHH
JIEKI[HOHHOT 0, CEMH-
HapcKoro, 1aboparop-
HOT'O TUIIA, TEKYIETO
KOHTPOJIS U
IPOMEKYTOUHOM
arrectaiuu; 603155,
Hwxeropoackast
obnacts, r. Hmkuuii
Hosropoxn, yin. Mununa,
oM 24B, xop.
4,ayn.4307

nporeccopa Intel Core i3-8350K, 8
I'b O3V, 400 I'6 HDD — 6 mir.;

+ TIK na 6a3e mpomueccopa Intel E6320,

4TB O3VY,250 6 HDD — 8 mt.;

* Cranuonapustii npoexkrop NEC NP-
M260WG — 1 ur.;

 TIpoektop Lumien — 1 mit.;

* HoyrOyx HP m6-1303er - 1 mir.;

» CeTeBoit KOMMYTaTOP

* D-Link 1016D — 1 mir.;

e Jlocka menoBas — | mrT.;

» KowmmblotepHslii croi - 14 mr.;

AyIuTopHBId cTON - 8 IIT.;

TTocagounsix mecrt - 30.

Ne NPOBEICHHUSs o . oGecrneyeHusl.
. NOMelleHUI U IoMeleHHit
Y4eOHbIX 3aHATUH 1 PexBM3UTBHI NOATBEPKAAIOLIET0 JOKYMEHTA
CaMOCTOSATEJbHOM
padoThI
1 1 2 3
1 Ayauropus 5427 KOMIDIEKT IeMOHCTPAIMOHHOTO * Microsoft Windows7 (moamucka DreamSpark
000pyIOBaHUSL: Premium, norosop NeTr113003 or 25.09.14)
yueOHas ayAuTopus * TIK, ¢ BBIXOIOM Ha MYJIbTH- * Gimp 2.8 (cBo6oanoe I10, nuuensust GNU GPLv3);
JUIsL IPOBEACHUSA Me/IMiTHBIA TpoeKTop, Ha 6aze AMD * Microsoft Office Professional Plus 2007 (nuuensus Ne
3aHATHH JEKIIMOHHOTO Athlon 2.8 T'ri, 4 '6 O3V, 250 T'b 42470655);
1 CEMHHApPCKOTO THIIA, HDD, monwutop 19” — lmir.; * Open Office 4.1.1 (cBo6oan0e 10, munensus Apache
IPYIIOBBIX ¥ HHAMBH- | * MyIbTHMEHiiHbIi POeKTOp License 2.0);
JlyalIbHBIX KOHCYJIbTa- Epson- 1 wT; . Adgbe Acrot_)at Reader (FreeWare);
1M, TeKyIIero * Dkpad — 1 mrt.;  7-zip s Windows (cBOOOIHO pacmpocTpaHsieMoe
’ Habop y4ueOHO-HArIATHBIX TOCOOHH. MO, manensus GNU LGPL);

KoHTpomst « Dr.Web ¢/ H365-W77K-B5HP-N346 ot 31.05.2021.
MIPOMEXYTOUHOM
aTTecTaluu; T.
Hwuxuuiit Hosropop,
yi1. MuHmHa, 28

2 ) * Microsoft Windows 7 (moamucka DreamSpark
Aynuropusi 5408 * Ipoexrop Accer — lm; Premium, gorosop Ne Tr113003 ot 25.09.14);
KOMIBIOTEPHBIHI ’ ZHIFGHggz,B 63?361%0':%%1 0293 I, * Microsoft Office (iuniensus Ne 43178972);

e » MOHHTOP * Adobe Design Premium CS 5.5.5 (nuuensus Ne
Kjacc - TOMEIICHUE Samsung 19" — 11 mr. 65112135);
st CPC, kypcoBoro * [IK moaxIroueHsl K CeTr - Adobe Acrobat Reader (FreeWare);
NPOCKTUPOBAHUS «Mnteprer» 1 obecnednparor * 7-zip s Windows (cBo6oHO pacipocTpaHsemMoe
(BBIIONTHEHUS AOCTYI B SJICKTPOHHYIO MO, nuuensus GNU LGPL);
KypCOBBIX paboT), T MH(OPMALMOHHO-06PasOBATENMLHYIO |, Dy \eh /i H365-WT7K-BSHP-N346 ot 31.05.2021;
Huwxuuit Hosropoy, CPeLy YHMBCPCHTETA. + KoncymsranT Ilmoc (ITIJT Ne 0332100025418000079
yi1. Mununa, 28 or 21.12.2018);
» Gimp 2.8 (cBo6oxuoe T10, nunensus GNU GPLv3).
3 Aynutopus 4307  [lepcoHanbHbIi KOMIBIOTEP Ha Oaze * Mathcad 15 (nuuensus PKG — 7543 — FN,MNT —

PKG — 7543 — FN — T2, noroBop Ne 28 —

13/13 — 057 ot 26.02.13);

KomruiekTsl yueOHO-MeToindecKoro odecnedeHus (1o
JIUCIUILITUHAM);

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

Microsoft Office IIpodeccrnonansHsii mmroc 2010
(mmenzus Ne 49487732);

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

Dr.Web c/u H365-W77K-B5HP-N346 ot 31.05.2021.
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Tabauua 11 - Ilepeyenb, NporpaMMHOIo odecneyeHust

IIporpaMmMHoe o6ecnieuyenne, HCMOJIb3yeMoe B
YHHBEpPCHTETe HA JI0TOBOPHOIi 0CHOBe

IIporpammHoe oGecrieueHue cBOOOIHOTO
pacnpocTpaHeHust

1

2

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

Calculate Linux (cBo6onnoe I10)

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

Open Office 4.1.1 (auuensus Apache License
2.0)

Microsoft Office ITpodeccronamsusrii miroc 2010
(mmnensus Ne 49487732)

Adobe Reader 11 (mpomnpuerapuoe I10)

Microsoft Office Standard 2007 (uniensust Ne
43847744)

Libre office 5.2.4.2 (cBoboauoe T10, nurieH3us
Mozilla Public License)

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

Visual Prolog (npompuerapaoe I10)

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

MicroCAP (GecrutatHast CTyIeHYECKAs BEPCHSI)

Microsoft Project 2010 (moamucka DreamSpark
Premium, morosop Ne Tr113003 ot 25.09.14)

Pascal ABC.NET (cBob6oamoe T1O, nurieH3us
LGPL)

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

FreePascal IDE(cBo6oanoe T10, nuiensus
GNU GPL 2)

Autodesk AutoCAD 2019 (c/u 571-21012977, 10
08.07.22)

Python 2.7 (cBob6omHoe T10, nunensus Python
Software Foundation License)

10. METOIWYECKHAE PEKOMEHIALIMY OBYYAIOIIIAMCSI IO
OCBOEHMIO TUCHUTIAHBI

10.1. O61mue MeToaMYeCKHE PEKOMEHAAIUH IJIsl 00Y4AIOIIMXCS 110 OCBOECHH IO U CHHUILIMHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTHH

JucuumnimHa  peanu3yercs  MOCPEACTBOM — IPOBEIEHUsT  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucst (BKJIIOYas MPOBEAECHUE TEKYIIEro KOHTPOJS YCIHEBAaeMOCTH), CaMOCTOSITEIbHOMN
palboThI 00YJAIOLINXCS M TPOMEKYTOUHOM aTTeCTAIMH.

KonTakTHas pabora MOXKeT OBITh ayJUTOPHOM, BHEAyIUTOPHOM, a TakKe MPOBOAUTHCS B
ANEKTPOHHOU MH(OpPMAIIMOHHO-00pa3oBaTenbHON cpene yHuBepcurera (naiee - JMOC). B cinygae
MPOBEACHUS YaCTH KOHTAKTHOW padoThl mo nuctuiuinae B DMMOC (B COOTBETCTBUM C paciyuCaHueM
y4eOHBIX 3aHATHH), TPYIAOEMKOCTh KOHTakTHOM pabora B DMOC »sKBHBaJeHTHA ayAUTOPHOU
pabore.

Jlis oLleHKW 3HAHWM, YMEHHH, HaBBIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH I10
JUCHUIUIMHE TPEToJaBaTelb MOXET MPUMEHATh OaJUIbHO-PEUTHHTOBYIO CHUCTEMY KOHTPOJIS H
OLIEHKY yCIIEBAEMOCTH CTY/I€HTOB.

[To wrToram Tekymeil ycneBaeMOCTU CTYAEHTY MOXET OBbITh BBICTAaBJIEHA OIEHKa IO
MIPOMEKYTOUHOM aTTECTAllMd B COOTBETCTBUHU 3a HaOpaHHBIMHU 3a cemecTp Oaiutamu. CryneHTam,
HaOpaBIIUM B XOJ€ TEKYIIEro KOHTPOJS YyCHeBaeMOCTH Mo auciuruimHe ot 61 no 100 6amnoB u
BHITIOTHUBIIINM BCE 00s3aTeNbHBIC BHUIbI 3aIUITAHUPOBAHHBIX YYEOHBIX 3aHATHUH, MO PEUICHUIO
npenojaBaTeniss 0e3 MPOXOXKIACHHUS TMPOMEKYTOYHOM aTTECTAllMd BBICTABISETCS OILICHKa B
COOTBETCTBHUHM CO IIKAJION OLEHKU PE3YIbTaTOB OCBOCHUS JUCIIUILINHEL.
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PesynbraTr 00ydeHusi cuutaercs cOpMHPOBAHHBIM HA NOBBIIICEHHOM YPOBHE, €CIIH
TEOPETUUYECKOE COJEpkKAaHUE Kypca OCBOEHO IMOJIHOCThIO. [IpH yCTHBIX coOeceloBaHMAX CTYAEHT
MCYUEPIIBIBAIOIIE, MTOCIEIOBATENbHO, YETKO M JIOTHUECKH M3JaraeT y4eOHbIH MaTepua; CBOOOIHO
CIPaBIIIETCS C 3aJadaMH, BOIPOCAMM M JPYIMMHM BHJAaMU 3aJaHUM, HCIOJIB3YeT B OTBETE
JONIOJTHUTENBHBIN MaTepuan. Bce mpemycMoTpeHHble paboueil y4eOHOW mIporpaMMoil 3agaHus
BBIMIOJIHEHBl B COOTBETCTBUM C  YCTAQHOBJICHHBIMM TpPEOOBaHUSAMH, CTYAEHT CIIOCOOEH
AQHAJIM3UPOBATh IIOJYYECHHBIC PE3YyJbTaThbl, IPOSBISAET CAMOCTOSATEIBHOCTh IIPU  BBIIOJHEHUU
3aJaHUM.

PesyibraT 00y4eHusi cuuraerci c(pOpMHPOBAHHBIM HAa IOPOrOBOM YPOBHE, €CIH
TEOPETUYECKOE COJEpkKaHUE Kypca OCBOEHO IMOJIHOCThIO. [IpH yCTHBIX coOeceoBaHMAX CTYAEHT
IIOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3Jaraer yuyeOHbId Marepuall; CIpaBIsETCS C
3aJjayaMM, BOIPOCAMU U JAPYTUMHM BHJAMH 3aJaHuM, TpeOylolUX NPUMEHEHHs 3HaHUH; Bce
MPEeIyCMOTPEHHBIE paboueil y4eOHOW mporpaMMoi 3aJaHUs BBINOJHEHBI B COOTBETCTBUU C
YCTQHOBJICHHBIMH TpPEOOBAaHUSMH, CTYAEHT CIIOCOOEH aHaJIM3UpPOBaTh IOJIYYECHHBIE PE3yJIbTaThl;
IIPOSIBIISIET CAaMOCTOATEIBHOCTD TP BBINIOJIHEHUN 33 IaHUN

PesynbTaT 00y4eHus cuuraercs Hec(pOPMHUPOBAHHBIM, €CIIM CTYJCHT IPU BBIIIOJHEHUH
3aJlaHui HE JIEMOHCTPUPYET 3HAHWW Y4eOHOro Marepuasa, JONYCKaeT OIIMOKHU, HEYBEPEHHO, C
OONBIIMMM 3aTPYAHEHUSMH BBIIIOJHSET 3aJaHusl, HE JAEMOHCTPUPYET HEOOXOAMMBIX YMEHHI,
KAaueCTBO BBINOJIHEHHBIX 33/IaHUN HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEeOOBaHHUSAM, KayeCTBO UX
BBINOJIHEHUSI OLIEHEHO YMCIOM 0ajuloB HIDKE TPEX IO OLEHOYHOM CHUCTeMe, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToan4yeckue yKasaHus JJIsl 3AaHATHI JIEKIMOHHOI0 THUIIA

JlekuMOHHBIN KypC MpEeArnoJiaraéT CUCTEMaTU3UPOBAHHOE M3JI05KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro TiaHa. B Xoje JIEKITMOHHBIX 3aHATHI PaCKpPHIBAIOTCS 0a30BbIE BOMPOCHI B paMKax
Kakoi TeMbl auctuiuinabl (Tabmuma 4) . O0o3Ha4YarOTCs KIIFOYEBBIC aCHEKTHl TEM, a TaKkKe
JIEAOTCSl aKIEHTHl Ha HauOoJiee CIIOKHBIE W BaKHBIC TOJIOKEHHUS H3y4aeMOro Marepuaa.
Martepuanbl JEKIU SIBISIOTCS OCHOBOW MJii TMOATOTOBKH OOYYAIOIIUXCS K MPAKTHUYECKUM H
Ja0OpaTOPHBIM 3aHATHUSIM W BBIMOJHEHUIO 3aJlaHUM CaMOCTOATENbHOM paboThl, a TaKXKe K
MEpONPUITUAM TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH U MPOMEXKYTOYHOM arTecTalud 1o
JUACIUTLINHE.

10.3. MeToauuecKkue YKazaHus M0 OCBOCHUIO JUCHUIIIMHBI HA IIPAKTHYECCKHUX 3aHATHAX

[TpakTHdeckue (CeMHHApPCKUE) 3aHATHS MPEACTABISIOT COOON NeTanu3aluio JEKIHOHHOTO
TEOPETUYECKOT0 MaTepualia, MPOBOMATCS B IENIAX 3aKpEIICHUS Kypca W OXBaTBIBAIOT BCE
OCHOBHBIE pa3zzaenbl. OcHOBHOM (opMON TPOBEACHHS CEMHUHAPOB W MPAKTHUYECKHUX 3aHATUI
SIBISIETCSL OOCYXKIeHHe HamOoJjee MPOOJIEMHBIX W CIIOKHBIX BOMPOCOB IO OTJACIBHBIM TEMaM, a
TaK)Ke pelIeHre 3a/1a4 U pa30op MPUMEPOB U CUTYAIlUH B ayAUTOPHBIX YCIOBUSIX.

[TpakTrueckue (ceMHUHApCKUE) 3aHATHS O0ydaromuxcs o0ecrneunBaroT:

- IPOBEPKY M YTOUHEHUE 3HAHUI, MOJIYYEHHBIX Ha JICKIIHSIX;

- TIOJy4eHUWE YMEHHH W HaBBIKOB COCTAaBJCHHUS JIOKJIAIOB M COOOIIECHUM, OOCYXICHHS
BOIIPOCOB 0 Y4eOHOMY MaTepuany JUCIUILINHEL,

- IOJIBEJICHUE UTOTOB 3aHATHI MO PEUTUHTOBOM CHCTEME, COTJIACHO TEXHOJIOTHYECKON KapTe
JUCIIUILINHEI.

10.4. MeToanueckne yKa3aHusl 0 CAMOCTOSATEIbHOI padoTe o0y4aromuxcs

CamocrositenbHass paboTa oOECHEYMBAET IMOATOTOBKY OOYYAIOIIETOCSd K ayJuTOPHBIM
3aHATUSM M MEPONPHUATHSAM TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOH aTTeCTalluél 10 U3ydaeMou
IMCHIUIUIAHE. Pe3ynbTaThl 3TOW MOATOTOBKH MPOSBISIOTCS B AKTHBHOCTH OOydaromierocs Ha
3aHATUSIX M B KAUeCTBE BBINMOJHEHHBIX TNPAKTUYCCKUX 3aJaHUid W JAPYrHuX (GOpM TEKYIIero
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KOHTPOJISL.

[Ipr BBIMTOJIHEHWH 3aJaHUU JJII CaMOCTOSITEIIBHON pPabOTHl PEKOMEHIyeTcsi MmpopaboTka
MaTepHaAJIOB JIEKIIMH M0 KaXJ0M MPONIAECHHONM TeMme, a TaKXke MH3y4YeHUE PEKOMEHIyeMOMn
JUTEpaTyphl, IpecTaBleHHON B Paznene 6.

B mpouecce camocTosTeNbHON PAaOOTHl NpPU W3YYEHUHM TUCHUIUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CICIHATU3UPOBAHHBIX AyTUTOPHUSX JUISI CAMOCTOSTEIILHON pabOThI
(ykazano B Tabmume 11). B aymuropusx HMEeTCS JIOCTYN uepe3 HWH(opMarmoHHO-
TEJICKOMMYHUKAIMOHHYIO CeTh «HTepHET» K AJIEKTPOHHOW WH(MOPMAIMOHHO-00pa30BaTEIbLHOM
cpene yauepcuteta (OMOC) u snexkrpoHHoi 6mnbmuoreyHoi cucrteme (OBbC), rae B 31eKTpOHHOM
BUJIC PACIONAraloTCs Yy4eOHbIEe MU y4eOHO-METOJMUYECKHME MaTepHalibl, KOTOpbIe MOTYT OBITh

UCIIOJIb30BAHBI U CAMOCTOSITENILHOM PaOOThI P U3YYCHHUHU TUCIUILUIAHBIL.
Jns oOywaromuxcss 1o 3a04HOM (opme OOydeHHs caMocTosTeNnbHas paldoTa SBISAETCS
OCHOBHBIM BHJIOM y4EOHOM JESTEIbHOCTH.

1. OOEHOYHBLIE CPEJACTBA J1JId KOHTPOJIS1 OCBOEHUSA

JUCHMIIAHBI

TunoBbie KOHTPOJIbHBbIE 3aJaHMsl WJIM HHbIE MaTepHaJIbl, HEOOXOAUMBbIE I OLEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA B X0/I¢ TEKYLIEr0o KOHTPOJIsl YCIIeBAeMOCTH

Y4eOHbIl Kypc TpearnoyiaraeT mpoBeaeHHe 8-mu JabopaTOpHBIX pPadOT, YKa3aHHBIX B

Tabimne 12.

11.1 Cniucok BONpOCOB /1Jis1 JIADOPATOPHBIX PadoT

B Tabn. 12 npeacraBieH CMCOK BOTIPOCOB TS JTa00OPATOPHBIX pabOT IO TUCIIHILIHHE.

Ta6auna 12. Cniucok Bonpocos /Jis 1a00paTOpHBIX padoT

HazBanue naGopaTtopHoii
paboTer KoHTpoJibHBIE BONIPOCHI
1. [aiite ompeneneHune KonudecTBEHHON Mepbl uHpopmanuu 1o Ki. IllenHony,
SHTPOIMHU MUCTOYHHUKA, YCIOBHS MaKCUMyMa SHTPOIINN CUMBOJIA HCTOYHHKA.
2. B u4ém cocroutr coriacoBaHne WH()OPMALMOHHBIX XapaKTEPUCTUK HCTOYHHKA U
KaHaJa ¢ IOMeXaMu U 0e3 omex?
3. Kak ompenenseTcs npomyckHas crmocoOHocTs kKanana o K. [llennony?

1. ccrenioatue 4. BeiBemure u3 (GopMynbl NPOMycKHOW criocoOHocTr [lleHHOHA 3aBUCUMOCTH MEXKILY
.CHCKT ATLHOI yIEIBbHBIMY 3aTpaTaMy T0JIOCHI M SHEPTUH Ha nepesady | Oura mHpopMany B CEKyHIY.
> (beIE)THBHOCTH 5. Tosicaute Iyann3m TpeOOBaHHUII K CIIEKTPaJIbHOM U 3HEPro 3((PEKTHBHOCTH, UCXOS U3

rpanut] 1lleHHOHA yaenbHBIX 3aTpaT 3HEPTUM U MOJIOCH YacTOT.
CTPYKTYp CHUTHAJIOB ” .
OFDM 1 Bb160 6. TlosicHuTe BBIOOP CTPYKTYpbI CHTHAla C BBICOKOW CIHEKTPaJIbHOW 3((PEKTHBHOCTHIO
oob (HU3KMMH yJIeTbHBIMU 3aTPaTaMH II0JIO0CHI) .
ONTUMAJIBHON CTPYKTYPHI .
7. TlosicauTe BBIOOP CTPYKTYpHI CHUTHAJa C BBICOKOW 3HEpro 3¢(pGeKTHBHOCTRIO (HU3KUMU
MO KPUTEPUIO MUHIMYMa
. yIEIbHBIMH 3aTpaTaMi SHEPTHN).
TpeOyeMoii MOJIOCH
4. Kak 3aBucut sHTponms cuMBoia Hc curmama ot kxparHoctd moxmymam M? Kakum
4acToT AJIs epeaun "
[IaKeTa 3a7aHHOIO 06BEMa 00pa3oM BeIOMpaeTcst 3HaueHne M
32 321AHHOE BPEMS 5. Tosicuute npuunHy BbiOOpa miis nokosenust 4G curnasos OFDM+M-QAM, ommmte
pEMA. JIOCTOMHCTBA M HEJIOCTATKU ATUX CUTHAJIOB.
6. Tlpusenure ctpykrypy curHaioB OFDM+M-QAM mnokonenust 4G-LTE wu mosicuure,
KaKoe MaKCHMaJbHOE KOJMYECTBO OWUT MOXKHO IepeAaTb 3THM CUTHAIOM 33 BpeMs
oxHoro ciota 0,5 mc.
7. llpeanoxwure, KakUM 00pa3oM MOKHO YBEJIMYHUTH KOJIMYECTBO OWT, MEpeiaBacMbIX B
oxuoM ciiote curaana OFDM+M-QAM nokonenns 4G-LTE.

2. CuHTE3 IPOTOKOJIOB 1. Jladite ompenenenue MapkoBckoro npouecca, MapkoBckod uenu. IlosicHute
KOMOHHHPOBAaHHOTO KOHLETIIUIO MOJCIHPOBAaHHUSA OdYepeau K KaHaldy, oOpa3yeMol KOJUIM3USIMH
MHOKECTBEHHOI'O IOCTYyTIa CJIy4alHOTO IOCTyIa MPH UCIIO0JIb30BaHUN KOMOMHUPOBAaHHOTO rpoTokoia TDMA co
TDMA+FDMA 1o CIly4alHBIM U (PUKCHPOBAHHBIM JJOCTYIIOM.

KPUTEPHIO MAaKCHMyMa 2. Kak ompenensercsi BEKTOP BEPOSTHOCTEH COCTOSHHMS MapKOBCKOW IIEMM OYEpend K
00CITy)KUBaeMBIX kaHany Ha K-tom mare?
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a00OHEHTOB Ha OJHOM
KaHaJle C 3aJlaHHON
rapaHTUPOBAaHHOMN
3a/Iep>KKOit Ha Oaze
MapkoBckoii nenu
«POKICHHS ¥ THOEIIH.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

Uemy paBeH BEKTOP HAYAIBHBIX BEPOSTHOCTEH COCTOSTHUI MapKOBCKOH e ?

Kak MOXHO BBIYHCIUTH BEKTOP (DMHAIBHBIX BEPOSTHOCTEH COCTOSIHUN MapKOBCKOM
menn?

[MosichuTe, kKakue COOBITHS MOJDKHBI MPOHM30WTH, YTOOBI JUUIMHA OYEPEId K KaHATY
yBeNMUMIach Ha | 3a BpeMs OHOTO BPEMEHHOTO CJIOTa.

[osicHuTe, Kakue COOBITHS JOJDKHBI MPOU30MTU 3a BpPEeMs OJHOTO CJIOTa, YTOOBI
JUTMHA OYepeIy He M3MEHHIIach 3a Bpems 1-ro ciora.

[osicHuTe, YyeMy paBHA BEPOSTHOCTh YMCHBIICHHUS JIMHBI odepend Ha 1 3a onuH
cinot. Kakne coObITHS B CeTH IOIDKHBI IPOM30UTH IS ATOTO?

HapucyiiTe MaTpuily BEepOsATHOCTEH mepexona COCTOsSHHM odepemu B cetu u3 10
KOPPECTIOHICHTOB, NCIOIB3YIONIIX OIMH KaHaJ CBSI3H.

Kak ompenenuTh 4YHCIO MIAaroB, Npd KOTOPOM IEPEXOJHBIC MPOIECCH B CETH
3aKaHYMBAIOTCA, I CHCTEMA IIEPEXOINT B YCTAHOBUBIIEECS COCTOSHIE?
Kak ocymecTBiusieTcss TpoBepKa HAa CTOXAaCTHYHOCTh MATPUIIBI
Mepexo10B?

Yemy paBHa BEpOATHOCTh Pn,m mepexoma MapKOBCKOW LEMM W3 COCTOSHHS N B
Hadaye cJoTa B cocTOssHHE m B KoHIe ciota? [Ipy m=n; m=n-1, m=n+l; m =
n-2; m =n+2. 3ToT Bompoc 0000I1aeT Bce MPEABIAYIINE BOIPOCHL.

Kaxk ompezensiercst BEpOSTHOCTh Pp MOSIBJICHUS MaKeTa COOOLIEHUSI OT CBOOOHOIO
(HE 3aHATOTO) KOPPECTIOH/ICHTA B CIIOTE CIIyYaiHOTO JoCTyIma?

Kakum o0pazoM HeoOXOIMMO 3agaTh HACTOWYMBOCTH P1
MakKera 1ocjie 0OHapyKeHUs! KOJLTH3UN?

Kak ompemensercs cpemHss 3aJepkka B Iiepefade COOOIICHHUS, OOYCIIOBICHHAS
KOJUTH3HMSIMU CJTydaifHOTO JocTyma’?

Kak ompenensercss mpomyckHas CHOCOOHOCTh CHCTEMBI B PEXHME CIy4aifHOTO
nocryna?

[NosicHuTe BBIpaskeHUE TSI BEIYUCICHHUS CPEIHEH POITyCKHON CIIOCOOHOCTH CETH.
CpenHee KOJMYECTBO IMAKETOB, IEPEJaBaeMbIX B CHUCTEME 3a BpEMs OJHOTO TaKTa.
MaxkcuManbHas IporryckHas criocodHocts cetn HFDL.

Kak oueHuBaercsi cpenmHsst 3aqepKKa W IPOIYCKHas  CIIOCOOHOCTH B
KOMOWHHPOBAHHOM PEKUME JOCTYIA K KaHAJIy CO CIIyJ4alHBIM B (PUKCHPOBAHHBIM
JIOCTYTIOM.

JInst 3a7aHHON WHTCHCHMBHOCTH TOTOKAa cooOmieHHMid oT aboHeHTckodt MC, ms
3aJJaHHOM JIOMYCTUMOM 3aJep)KKM Mepe/auu MakeTa, 3aaHHOr0 KOJIMYeCTBa CIOTOB
CIIy4aifHOTO M (PUKCHPOBAaHHOTO JOCTYIIa B Kajpe, 3alaHHOHM JUIMTEILHOCTH Kaapa
paccunTath MaKCUMaJbHOE KOJMYECTBO AOOHEHTOB, OOCIY)KMBaeMbIX Ha OJIHOM
KaHaJe C JOMYCTHMOH 3aJepXXKOW Tepenadyd TakeTa. BeMHCIUTE Tpedyemoe
KOJIMYECTBO YaCTOT JJIsl OOCIYKMBaHMsI 00IIETo (3a1aHHOTO) KOJMYeCTBa a0OHEHTOB
B CETH. 3Has CKOJBKO KaHAJIOB OOCIY)XHBaeT OJHA 0a30Bas CTaHIUS, ONPEICIUTH,
CKOJIBKO TpeOyeTcsi 6a30BbIX CTAHIUH B CETH IS 0OCTYXHBAHUSA 3aJaHHOTO 0OIIEero
KOJINYeCTBA A0OOHEHTOB C 3aIaHHBIMU CHCTEMHBIMH XapaKTEPUCTUKAMHU - 3aICPIKKON
nepenayd TakeTa MpH 33JaHHOW MHTEHCUBHOCTH TOTOKA COOOIIEHHI OT KaXKI0ro
abOHEHTA.

BEpPOSATHOCTEHN

TIOBTOPHOH Tepeaadn

3. CoBMeCTHBIH CHHTE3
ONTUMAIIBHOTO TIPOTOKOJIA
jgoctyna TDMA u
CTPYKTYPBI CHTHAJIOB
OFDM 11151 BHAEO CETH C
3aJITaHHBIMH CETEBbIM
CLICHApHEM M MOJIEIIBIO
TpaduKa 1o KpUTEpHUIo
MHHHUMYyMa TpeOyeMoi
TOJIOCHL

[N

. CI/IHTC3I/Ip0BaTI> ONTHUMAaJIbHBIN IMPOTOKOJI I0CTYyMa K CETU C BPEMCHHBIM Pa3JICICHUEM

TDMA, yuutsiBarommii Bpemena nactpoiiku antenn (DTDMA — Directed TDMA)
JUIsL 3aJlaHHOM Mozenu Tpaduka — o0bEMa BHJEO MaKeTa, KOJMYecTBa Iepenad
MIAKETOB B CEKYHY JJIsl OIHOTO BUJICO MOTOKA, KOJIMYECTBA ITOTOKOB, NEPEAaBACMBbIX
OT OjHOro Yy3ma cetn (OecnmmioTHOTO JerarenbHoro ammapara (BIUJIA), mns
3aJ]aHHOTO CETEBOrO CLEeHapusi (KOJMYEeCTBA Y3JI0OB B CETH), IO KPUTEPHUIO
MHUHHUMAITbHOW 38JICPXKKH TaKeTa 1 MUHUMAJBHOTO JXKUTTEpa.

Jusi  CMHTE3UpOBAHHOTO MPOTOKOJA JIOCTYNa CHHTE3MPOBaTh  ONTHMAIIbHYIO
cTpykTypy curaaza OFDM mo kpuTepnio MUHUMYyMa TpeOyeMO TOJIOCHL.

4. UccnenoBanme
pa3J’II/I‘-IHBIX BapHaHTOB
HCIIOJIb30BAHUSA
WH/ICKCHOW MOJYJISIIIAA
Y BBIOODP ONTUMAIILHOTO
BapHaHTa II0 33JJaHHOMY
KPUTCPHIO.

Onwumnre BO3SMOXXHOCTH TOBBIIICHUS HPOITYCKHONH CIIOCOOHOCTH KaHaja 3a CUET
WCIIONIb30BaHMsl MHAEKCHON MOIYISIMH HOAHECYIMX MyabTHIuiekca OFDM+M-
QAM.

Onwumure BO3MOXXHOCTH MOBBIIIEHHUST MPOIYCKHONW CITIOCOOHOCTH KaHaja 3a CYET
HCIIOJIb30BaHUA I/IHJICKCHOﬁ MOAYJIAIIMNU MHOTHUX aHTCHH.

OmnummTe BO3MOKHOCTH MOBBIIICHUS! MPOIYCKHONH CHOCOOHOCTH KaHajla 3a CUET
UCTIONB30BaHUsI MHAEKCHOW MOAY/ISLMU PaJMOYaCTOTHBIX 3epKall.

OnuiynTe BO3MOKHOCTH ITOBBIILICHUS MIPOITYCKHOW CIOCOOHOCTH KaHasa 3a Cuér
WCIIONIb30BaHMSl MHAEKCHOM MOJYJISIIMM YaCTOTHO-BPEMEHHOM Wi / 1
MPOCTPAHCBEHHO-BPEMEHHON MaTpHIL.

OnummTe BO3MOKHOCTH MOBBIILICHUS] NPOIYCKHOW CHOCOOHOCTH KaHajla 3a CUET
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UCIIONIb30BaHMSl MH/AEKCHON MOJYISLMM CIBHIa BPEMEHHU-IIPOCTPAHCTBA-YACTOTHI-
KoJia.

6. OnumuTe BO3MOYKHOCTH MOBHIIIEHHSI MPOITYCKHONW CITOCOOHOCTH KaHaja 3a CYET
WCTIONIb30BaHNS WHAEKCHON MOIYNAIMHA CHMBOJIOB OJHOTOHOBOTO CHTHAla B
COYETaHUH C UHIAEKCHOW MOAYJISILIUEN KOJOB.

7. OnumuTe BO3MOXKHOCTH MOBBIIICHUS MPOIYCKHOW CITOCOOHOCTH KaHasa 3a CYET
WCTIONB30BaHU THOPHUIHON (MHOTOMEpPHON) HHACKCHOM MOIYJISIINHA BCEX
MMEIOIINXCSl PECYPCOB CHCTEMBI CBA3H (U1 3aJAHHOTO BAPHAHTA).

5. PacuéT cucreMHBIX
XapaKTCPUCTHK IS
CTPYKTYpP CUTHAJIOB H
MIPOTOKOJIOB JTOCTYTIA
3G - WCDMA

1. PaccuuTarh CHCTEMHBIC XapaKTCPUCTHKH JUIS Pa3HBIX CTPYKTYp CHTHAJIOB C U
nporokosioB gocryna 3G (ITU-R, Rec.M.1457) B cOOTBETCTBHH B BApHAHTAMHU
3a/1aHUI

6. Pacuérnl
TEJIEKOMMYHHKAIIU-
OHHBIX PECYPCOB
CUTHAJIOB M MTPOTOKOJIOB
noctyna 4G (IEEE
802.16m) (WiMAX)

1. Onuimre napameTpbl GU3NIECKOTO YPOBHS CUCTEMBI MOOMIIBHOI CBSI3U CTaHAApTa
IEEE 802.16m (Wi-MAX).

2. OnuumTe CTPYKTypy KaapoB focTyna k kaHaiy cuctemsl IEEE 802.16m.

3. [IpuBeauTe MeTONUKY OIEHKH IporryckHol ciocooroctr [EEE 802.16m.

4. lMosicanTe puumHy TOTO, 4To curHAT OFDM oxepskan mobeny B TOHKE 32 MPOMYCKHYIO
CIIOCOOHOCTH KaHasa.

5. IlpuBenute popmymy curaana OFDM crargapra IEEE 802.16m.

6. [IpuBeaute GopmyIsl psMoro u 0OpaTHOTO TpeodpazoBanmii Dypre.

7. Iosicaute anroputMbsl GOpMUPOBaHKS Ha TIepenady U 00paboTku Ipu npuéme
curHasnos OFDM 4G.

8. Onummre MeTo bl MOTYJISIIMU U KoaupoBaHus B cucteMe IEEE 802.16m.

9. Kakoe konn4yecTBO OUT MEPEHOCUT OJUH CUMBOJI curHaia M-QAM?

10. Kakum obpaszom Beioupaercs mapamerp M curnasa M-QAM?

11. Kakum 00pa3oM BbIOMpaeTCs mapaMeTp OPTOTOHAIBHOTO Pa3HECCHUS! MEXIY

HeCymumu?

12. Kakum o6pa3zom ompezensercs pazMepHocTs BI1D?

13. Kakum 0Opa3oM onpenensercs: JUIMTEIbHOCTh Tu MoJIe3HOH 4acTy curuana?

14. KaxumM 00pa3oM onpeensieTcsi MpoIrycKHas ClIOCOOHOCTh paJHOINHIN?

15. Kakum 006pazom onpenensercs cieKTpaabHas 3pGEKTHBHOCTD PaTHOIHHAN?

7. Pacuérnl
TeHeKOMMyHI/IKaL[I/IOH-
HBIX PECYPCOB CHCTEM
cBsi3u cranapra 4G-
LTE —Advanced

1. OnumuTe mapaMeTpsl GU3NIECKOTO YPOBHS CUCTEM CBs3U craHmapta 4G-LTE —
Advanced.

2. OnuuuTe CTPYKTYpPY KaJpoB jocTtymna kK kaHany cucrembl 4G-LTE —Advanced

3. OmummTe METOIBI MOMYJIAIMHA U KogupoBanus B cucreme 4G-LTE —Advanced

4. [IpuBenuTe METOJMKY OLIEHKH IPOITYCKHOM criocoOHOCTH cuctembl 4G-LTE —
Advanced s Hanpasmenuit Downlink u Uplink.

5. Kaxkast MakcumainpHas IPOITyCKHAs CIIOCOOHOCTh MOXET OBITh 0OecreueHa CHCTEMOH
4G-LTE —Advanced B mosoce 5 MI'1i 1 B 00111€# pa3peréHHoi mojoce 4acToT.

6. Kaxkast cniektpasibHas 3EeKTUBHOCTh MOXKET OBITh 10ocTHUTrHYTa B cucteme 4G-LTE —
Advanced.

8. Pacuérnl
TEJIEKOMMYHHUKAIUOHH
BIX PECYPCOB CHUCTEM
cBs3u 5G.

1. IIpuBeaute n nosicHUTE POPMYIBI pacdéTa: HOTEPh B CBOOOIHOM IPOCTPAHCTBE C
yuérom s dekTuBHOro paanyca 3emid, 3G HeKTHBHON II0MaaN aHTCHHBI.

2. OnuiunTe anropuTMBbl pacyéra MOIHOCTH IIyMa Ha BXO/1€ IPUEMHHKA, OTHOLIEHUS
c/m.

3. B3anmocBs3b TpeOyeMbIX OTHOLIEHUH C/III HA CHMBOJI M Ha OUT JJIsl PEXKUMOB
M-QAM

4. PaccunraiiTe MakCHMaJIbHYIO CKOPOCTb Hepeaun AanHbix uiss curnana OFDM ¢
pa3HbIMH 3HAUEHHSMH CTPYKTYpP CHI'HAJIOB (DU3NYECKOTro YPOBHS M MPOTOKOJIOB
JIOCTYIIA - C YYE€TOM HYMepOJIoTruu pexuMoB ot U =0 o U =5, 1s1 pa3HbIX 3HAYCHU
9HEPreTUKH KaHala

11.2. TunoBsbie BONPOCHI 1151 POMEKYTOUYHOM aTTecTAllMM B (DOPMeE IK3aAMEHA

N

KonnuectBennas mepa undopmaruu o Ki. [llernony
3HTpOHI/I}I HCTOYHHKA, YCIIOBUS MAKCHUMYMa SHTPOIIMKU CUMBOJIa UCTOYHUKA.

3. B uém cocrouT coriacoBanre HH(OOPMAIIMOHHBIX XaPAKTEPUCTUK NCTOYHUKA U KaHAJIa C
noMexamMu 4 6e3 nmomex?
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32.
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

Jlyammii MeToz; 60pbObI ¢ MHOTOTY4€BOCTHIO MOOMIIBHOTO KaHaja cBs3u. Kakoil BBIUTPHIII
OH MOXkeT o0ecrieunTb? B KakoMm MOKOJIEHUH MOOMIIBHOMN CBSI3U OH ObLI BIIEpBbIE
peanu3oBan?

Kakoii Buz curnana Obl1 BBIOpaH Kak OCHOBHOM [UIsl TPETHETO MOKOJIEHU MOOMIIbHON
cBs3u? Ha3oBuTe €ro 10CTOMHCTBA U HEJOCTATKH.

ITo kakoit npuunHe Ju1st nokoseHus 4G ObL1a BEIOpaHa CTPYKTypa MHOTOTOHOBOI'O CUIHAJIa
OFDM? B uém ero mpeumMyIiecTBa U HeJIOCTaTKu 1o cpaBHeHHIo ¢ curaaiom WCDMA?
[TpuBeauTEe METOAMKY pacuéra MPOyCcKHOM crmocoonocTr paguoanaun 4G Wi-MAX
(IEEE 802.16).

IIpencraBbre METOAMKY pacuéTa MPOIYCKHOW CLIOCOOHOCTH PaJMOJIMHUM C OJHOTOHOBBIM
curnasiom WCDMA ¢ pacimpeHnuem CriekTpa MmpsMoi KOJI0BOW MOCIEI0BATEIIEHOCTHIO
(DSSS).

[TpuBenuTe MeTOAMKY pacuéra MPOMYCKHOU crocobnoctu paauonunuu 4G-LTE
IIpencraBbTe METOAMKY pacuéTa MPOMYCKHOM criocoOHOCTH paguonuHuil 5G.
Dpoumonus mudpoBoit becripooaHo cBsizu (1G, 2G, 3G, 4G, 5G).

OCo6eHHOCTH COBPEMEHHBIX YCIYT CBSI3U

OcobenHoctTr MHPOKOMMYHHKAIIMOHHBIX YCITYT

TpeGoBanus K ceTsIM CBA3U

Konuenmus nocrpoenust cetu NGN u e€ 0a30Bble IPUHIUIIBI

Knaccudukanus ycnyr ans cereit cinenyromero nokosnenust (NGN)

H.323 - Cucrembl MyabTHMEIHA-KOMMYHHUKAIM, OCHOBAaHHBIC Ha MaKeTax

O6mas apxutektypa NGN

OtkpbiTas apxurekrypa yciuyr (OSA)

OTkpbITHINM porpamMmMHusblil uuTepdeiic API Parlay

D¢ dexTuBHBIE MPOTOKOJIBI, UHTEPPEHNCHI U SA3BIKK CKPUIITOB Web-yciayr

YpoBeHb ylpaBiIeHUss KOMMYTaLUER

TpancnopTHBIN ypoBeHb cucteM cienytoiero nokosenus (CCII)

OcHoBHbIE TpeOOBaHMS K TPAHCIIOPTHOMY YPOBHIO

Cetpb noctyna k NGN

basosas cetb NGN

[IpoTokon naunMupoBanus ceancos SIP

IIporokoun ynpasnenust meaua uuirozamu MGCP

[Tporoxon MEGACO/H.248

IIporokoubl TpancnoptHoro ypossst RTP, RTCP, UDP

CpaBuenne MEGACO/H.248 u SIP

CpaBuenne MEGACO/H.248 u H.323

Cpasuenue npotokosioB BICC u SIP

[TpoTokosnbl nHUIMaTU3aIKK ceccun s tenedona (SIP-T) u unrepuer (SIP-1)
Cpasuenue SIP ¢ H.323

Konnenmus Softswitch - mporpamMmmaoro kommyrtaropa

Apxurektypa Softswitch

DreMeHTHl TpaHCTIOPTHOTO ypoBHs Softswitch

DeMeHTHl YPOBHS YIIPaBIICHHs 00CTY)KMBaHHUEM BBI30Ba W CUTHAIN3AINT

DreMeHTHI YpOBHS YCIyT U nprioxenuit Softswitch

[Iporokoinsl ceccuu B cetsix Softswitch

Tpancnopruposka uadopmarun curanuzanuu (SIGTRAN)

[Iporokon nepenaun nupopmanuu ymnpasieHus notokom (SCTP)

[Tonb3oBarensckuil ypoens agantaruu ISDN (IUA)

[Tonp3oBarenbckuii ypoBeHb agantanuu MTP2

[Tonb3oBarenbckuil ypoBeHb agantauu M2PA

[Tonw3oBarensckuii ypoBeHs agantaruu MTP yposus 3 (M3UA)

[Tonw3oBarensckuii ypoens agantaiuu SCCP (SUA)
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49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.

IIporokon SCTP nist MEGACO

DOyHKIMOHATBHBIE 00BEKTHI ATAJIOHHOI MOJICITH apXUTEKTypbl Softswitch.
HerapantupoBanHnas nocraBka nanubix (best-effort service)
HuddepennupoBannoe oocnyxkuanue (differentiated service)
I"apantupoBanHoe oOcayxuBanue (guaranteed service)

XapakrepucTuk 3pPEeKTUBHOCTH CETEBOTO COCTUHECHUS

Tpu xnacca kauectBa peun B pamkax npoekra TIHPON

OyHKIMHN KauecTBa 00CITy)KUBaHUS

Wurerpuposanubie yeiyru (IntServ)

Apxurekrypa nuddepenuupoBannbix yeiayr DiffServ

TexHosorns MHOronpoTOKOJIbHOW KOMMyTanuu Metok (MPLS)
Konnenmus u 6a3oBsie pynkiuu IMS

Konnenmus u anementsr A-IMS

Kparkoe onucanue nmporokona uHunmanuu ceasca SIP B IMS
JIByxypoBHEBas apXuTeKTypa, Mozeisb U pyHkuu cetu NGN xonunenuuu IMS

11.3. TunoBbie BONPOCHI 1JIs1 TeKYIeld aTTeCTAIUN

TunoBsIMHU BOIIPOCAMU JIJISI TEKYILEH aTTECTALMU SBJISIFOTCS] BOITPOCHI, IPUBEAEHHBIE B pa3/iciie
11.1 ana nabopaTopHbIX pabOT, TAKKE BOMPOCH! ISl MPAKTUYECKUX 3aHITHIA.
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YTBEPX/IAIO:
I[I/IpeKTOp HWHCTUTYTA (raumenosanue)

“ ”? 2021 r.

Jucr aKTya/M3anuun paﬁoqel‘i NporpaMmmbIl ):[I/I(!III/II'[.]'[I/II-I])I8

bl1.b.7 «Teopusa noctpoeHrnss MHOOKOMMYHUKAIIMOHHBIX CETEH U CHUCTEMY
HUHIOCKC I10 y‘-Ie6HOMy rmaHy, HAUMCHOBAHHC

JUTSI TIOJITOTOBKH MarucTpoB
Hamnpasnenune: {mudp — HazBanue} 11.04.02 " NH(HOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHU
W CUCTEMBI CBsI3U"
HamnpaBnennocts: "OnTtudeckre CUCTEMbl U ceTH cBs3u', "AHTEHHBI B ycTpoiicTBa CBY B
NHOOKOMMYHUKALMAX'
®dopma o0yueHus ouHas
I'ox maugana moarorosku: 2021 1.
Cemectp _1
S a) B pabouyro nmporpamMmy He BHOCATCS u3MeHeHus. [IporpaMMa akTyam3upoBaHa s
2021 r. Hayana MOArOTOBKHU.
0) B paGouyro mporpaMmmy BHOCSTCS CIAEAYIOITHE U3MEHEHUS (yKa3aTh Ha KaKOM roj Havasa
MTOATOTOBKH):

1) ;

3) e

Pazpaboruuk (u): [opsueBa Tamapa MBaHOBHA, K.T.H., TOIIEHT
(®UO, yuéHas crernenb, yu€Hoe 3BaHUE)

«_» 2021 r.
PaGouas mporpamma nepecmotpeHa u ogoOpeHa Ha 3acenanuu kadenpel _ 3CBM
poToKOJ Ne OT «_» 2021 r.
3aBenyromuii kKadenpoit H.1O. baGanos

Jucr AKTYAJIM3alUH IPUHAT HA XPAHCHUE:

3aBenyronuii Beimyckaroriei kadpeapoir @TOC, Paerckuii A.C. « » 2021r.

Meronuueckuii otaen YMYVY: W« » 2021 r.

8 Pabouas nporpaMma JUCHUIUIMHBI aKTYaJIM3UPYCTCA CIKCTOAHO IMCPEa Ha4alloM HOBOT'O yqe6H0ro roga

9 Pa3paboTumk BEIOMPACT OJMH M3 MPEJICTABICHHBIX BAPUAHTOB
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