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1. esn u3y4yeHus: QU CHUNINHbBI
enssMu ocBOEHUS TUCHUTIIUHBI «CHCTEMBI PAIUOCBS3H C MOJBIKHBIMA OOBEKTAMU» SIBIISIOTCS
MOJIy4eHUEe 3HAHUU 00 00JIaCTSAX MPUMEHEHHS] U OCHOBHBIX HANpPAaBICHUSX PAa3BUTHS CHUCTEM
MOOWJIBHOM PAIHOCBSI3H U OECIPOBOJHBIX IIHPOKOMOJOCHBIX CHUCTEM TEpelayu JaHHBIX, OOIIUX
(GU3MYECKUX M TEXHUYECKUX MPUHIUMNAX pabOThl, CTPYKType, POIH, MecTe B OOIIel cucreme
TEIEKOMMYHHUKAITUH, 0COOCHHOCTSIX TPUMEHCHHUS.

2. [Inanupyembie pe3yJbTaThl 00y4eHU I

M3yueHne AMCHUIUIMHBI HANpaBieHO Ha (OPMHUPOBAHME Y BBIMYCKHHKA CHOCOOHOCTH pelIaTh
po¢eCCHOHATIbHBIE 33/1a4H B COOTBETCTBUH C TEXHOJIOTHYEeCKHM BH/IOM /1eSIT€IbHOCTH.

Pe3ynbraTroM OCBOEHMSI AMCLUMILIMHBI SBISIOTCS COPMUPOBAHHBIE y BBIMNYCKHHUKA CIEIYIOIIHE
KOMIIETCHIINH:

KoMnereHniun BbINMYCKHUKA, (p)OpMHPYeMbIe B pPe3yJbTaTe OCBOCHUS] THCHMUILIMHBI
(B yacTu, odecreunBaeMoOu TUCHMIJIMHOI)

IIK-2.2: Cnoco0eH 3KCNJIyaTHPOBATh M Pa3BUBATh CeTH PaAHOI0CTyNAa

3HATh:

OCHOBBI TEXHOJIOTMH MOOMJIBHBIX CUCTEM CBS3H;

HpI/IHI_[I/IHI:I HOCTpOGHI/IH MO6I/IJ'II>HBIX CUCTEM CBsI3H,

3akoHomarenbcTBO Poccuiickoit Deaepaiiny B 00JaCTH CBS3H, TIPEIOCTABICHUS YCIYT CBS3H
T€XHI/I‘-I€CKI/I€ pGFHaMeHTBI B 06.]IaCTI/I CBA3H,

ITepcniekTHBBI TEXHUUECKOTO Pa3BUTHS OTPACTH

YMerh:

Pa3pabatbiBaTh TexHUUYECKHE TPEOOBAHMS, TPEIBABISIEMbIE K HCIIOJIb3YEMOMY Ha CETH 000PYA0BaHUIO;
P%paGaTBIBaTB TEXHHUYCCKUC TpGGOBaHI/I}I, NpEABABIIACMBIC K HUCITOJIB3YyCMbIM MOGI/IHBHBIM CUCTEMaM
CBSI3U;

AHaM3MpoBaTh CBEICHUS 0 paboTe NEHCTBYIOMINX CIYTHUKOBBIX KAHAJIOB ¥ TPAKTOB Ha MarucTpaabHON
TPaHCIIOPTHOM CETH.

I'oToBUTH THIIOBLIE APXUTCKTYPHBIC PCHICHUSA AJId UCIIOJIb30BAHUS HAa CCTU CBA3HU,

dopMHPOBaATh CXEMBI OPTaHU3AITTH MOOUIILHOU CBSI3U.

OpFaHI/IBaLII/IH J1a60paT0pHoro U IOJICBOI'0 TCCTUPOBAHUA HOBBIX TCXHUUCCKUX peLHeHI/Iﬁ n
000py10BaHMsl, IUTAHUPYEMBIX K UCTIOJIb30BAHHIO HA CETH.

Baagers:

[loArOTOBKOM TEXHUYECKUX TPEOOBAHMIA K 000OPY/I0BAaHUIO MOOUIIBHBIX CHCTEM CBSI3H.

AHATN30M MHPOPMAIUH 0 JEHCTBYIOUIMM TPaKTaM Iepeayd Ha MarucTpalbHOM TPaHCIOPTHON CETH.
Pa3paboTKOM THIOBBIX apXUTEKTYPHBIX PELIEHUH [Tl UCIIOJIb30BaHUS Ha CETH CBSI3H.

[TonroToBKO# MpeIOKEHUH IO ONITUMAIBHOMY (POPMUPOBAHHIO ITyTEH MPOX0XKICHHUS TPAKTOB MEpeIadn
C LICIIBIO PALIMOHAIBHOTO UCIIOIB30BaHMS PECYPCOB MAarMCTPAIbHOW TPAHCIIOPTHOM CETH U TOBBILIECHUS €€
Ha/1e)KHOCTH.

DopMUpOBaHUEM ITyTEH MPOXOXKAECHUS (CXEMbl OPraHU3aLluHU CBS3HM KaHAJIOB U TPAKTOB Iepelaund Ha
MarucCTpajabHOM TPAHCIIOPTHOM CETHU U IOATOTOBKA IIPOEKTOB PACIIOPSLKEHUN HA UX
OpraHu3anu/pacGopMupoBaHue.

Opranuzaiyeii 1a00paTopHOTo U MOJIEBOr0 TECTUPOBAHUS HOBBIX TEXHUUECKUX PEIICHUN 1
000pYyI0BaHMsI, TUIAHUPYEMBIX K HCIOJIH30BAHUIO HA CETH.

3. MecTo JUCUMIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMmbl

TpeOoBaHusi K MpeaBaApUTEILHON MOATOTOBKe 00y4yawmerocs (mpeamecTByonue
JMCUMILINHBbI, MOYJIM, TEMbI):

1 b51.0.07 «Mudopmaruka»

2 b1.0.11 «O6mas Teopus CBA3U»
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b1.0.13 «OcHoBBI mocTpoeHUST HHOOKOMMYHUKAITMOHHBIX CUCTEM U CETEH»

Hoc.nenylomne AUCHMILUIMHBI U NMMPAKTUKH, AJIA KOTOPbLIX OCBOCHHE JaHHOM

JUCHHUILIMHBI HEO0XO0INMO:

1

b2.0.03(I1x) «IIpousBoacTBeHHAs (MPEIIUTIIIOMHAS ) TPAKTHKA»

2

b3.01 «'ocynapcTBeHHast UTOTOBast aTTECTALUS»

4. CTpyKTYpa M coJiepKaHue TUCUUIINHBI

4.1 Ounas popma o0yuenns, 4 roga (Bcero 216 yacos, 68 yacoB KOHTAKTHOM PadOTHI)

Ko B Kon. | Komme-
A Tema u KkpaTkoe conepKaHue 3aHITUSL e 1 M YMHUO
3aH. 3aH. | 4acoB | TEHLUU
1 2 3 4 5 6

Kypc 3, Cemectp 6

Moayasb 1 - OcHOBHBIE CBe/leHHs 0 MOABUKHOM paauocBsa3u. CTaHIapThI COTOBOI CBSI3M BTOPOI0
U TpeThbero nokoJenmii - 108 (34+74) uacoB

1.1 | O630p u KIaccupuKaKs CUCTEM IMOJIBUKHON CBS3U Jlek. 2 [1IK-2.2 JI1.1,
1. CucreMbl NepCOHATBHOTO PaIMOBLI30BA. J1.2,
2. CucreMbl OecIHypOBOH TeaehOHUH. JI1.3
3. TpaHKOBbBIE CUCTEMBI.
4.CiyTHUKOBBIE CHCTEMBI IEPCOHAIBLHON PAUOCBS3HU.
5. CoroBas tenedonwus.
6. Cuctembl 0€CITPOBOTHOTO JJOCTYIIA K JIOKAJTLHBIM
BBIYHCITUTEILHBIM CETSIM.

1.2 | XapakTepuCTUKH KaHaJIa MMOABUKHOMN CBS3H Jlek. 2 [1IK-2.2 JI1.1,
1. PacipocTpanenue curuaia B CBOOOTHOM IPOCTPAHCTBE. J1.2,
2. BnusiHue MHOTOJIy4€BOCTH Ha PaCIPOCTPAHEHHUE J1.3
CUTHAJIA.
3. MoaenupoBaHue MOTEPh PaCIPOCTPAHEHUS.

1.3 | UccnenoBanue Mozeneil npenckazanust ypoBHs curnana c | 131 4 [1K-2.2 J3.1
pacueToM SHEPreTUYeCKUX MapamMeTpoB

1.4 | Opranun3anuust MHO)KECTBEHHOT'O 1OCTYIIA. Jlex. 2 [K-2.2 | JI1.1,
1. MHOKECTBEHHBIN JOCTYI C YaCTOTHBIM Pa3eICHUEM JI1.2,
KaHaJIOB. J1.3
2. MHOXECTBEHHBIN JOCTYII C BPDEMEHHBIM Pa3JeICHUEM
KaHaJIoB.
3. MHOXECTBEHHBIN JOCTYIT C KOJOBBIM pa3JeiICHUEM
KaHaJIOB

1.5 | TpaHKUHTOBBIC CHCTEMBI. Jlek. 2 [1IK-2.2 JI1.1,
1. Crangapt MPT 1327. J1.2,
2. EDACS - npumep pupMeHHOTO CTaHIapTa. JI1.3
3. Crangapt TETRA.
4. Iudposas 6ecurnyposas tenedonus (DECT, PACS,
PHS)

1.6 | CmocoObI MOCTpOEHHUS KJIacTepa C pacue€TOM OTHOIIICHUS 132 4 [1K-2.2 J13.2
CUTHAJI/UHTEphEpeHITUs

1.7 | Coromas tenedonuss GSM - apXuUTEKTypa U CHCTEMHBIC Jlexk. 2 [1K-2.2 JI1.1,
aCIEeKTHI. JI1.2,
1. OcHOBHBIE MapaMeTpsl paauonepenadn B cuicteme GSM. J1.3
2. OnucaHue JOrMYeCKUX KaHaJIOB.
3. CTpyKTypa NaKeTOB, PEATU3YIONINX JIOTHYECKUE KaHAJIbI




GSM.
4. Onucanue npoLeypbl YCTAHOBIICHUS COSTUHEHUS.
5. X3H10Bep.

1.8 | [lepenaya nanubix B cucreme GSM. Jlek. 2 [1K-2.2 JI1.1,
1. Ycnyru nepenaun qanHbix B cucteme GSM JI1.2,
2. SMS - nepenavya KOPOTKUX COOOLICHUN J1.3
3. HSCSD - BbhICOKOCKOPOCTHAsI Tepeava TaHHbBIX C
KOMMYTallUeH KaHAJIOB
4. GPRS - makeTHas paauonepeaada JaHHBIX
5. Texnoaorus EDGE
1.9 | Craamapr CDMA B cucTemax MOJABHUKHOM CBSI3H. Jlek. 2 [1IK-2.2 JI1.1,
1. Pacimmpsromye CiekTp KOJOBbIE IIOCIEN0BATENBHOCTH. J1.2,
2. O06001IeHHBIE CTPYKTYPHBIE CXEMBI TTepeaTunKa 1 JI1.3
IIpUEMHMKA curHanoB B cucteme CDMA.
3. RAKE-npuemMHuK.
4. OCHOBHBIE CBOMCTBAa CUCTEMBI OABHKHOM CBI3H
CDMA.
1.10 | UccnemoBaHue CBOMCTB MICEBAOCTYYAHBIX I133 4 [1K-2.2 JI3.3
nocnenoBarenbHocTeil. CuHTE3 reneparopa M-
IOCIEA0BATEILHOCTH.
1.11 | Tperbe MoOKOJIEHUE CUCTEM MOOMIIBHON CBSI3H. Jlek. 2 [1IK-2.2 JI1.1,
1. Cetu crangapra UMTS. J1.2,
2. Cetu ctangapra WCDMA. JI1.3
1.12 | IIpuHIMITBI YACTOTHO-TEPPUTOPUATBHOTO MJIAHUPOBAHHUSL. 1134 6 [1K-2.2 JI3.4
1.13 | Mcropus pa3BUTHS MOOUIBHOM CBSI3H. CP 74 | 1IK-2.2 | JI1.1,
Mopenb nu¢poBOi CUCTEMBI CBSI3H. JI1.2,
Mougens OSI. JI1.3
PacnipocTpanenue curaana B CBOOOTHOM ITPOCTPAHCTBE.
CtpykTypa cTaHIapTHOM MOJBUKHOMN cTaHIIMU. PeueBbie
Koziephl U faekonepbl. KananbHoe kogupoBanue. [lonstue
n30bITOYHOTO KonupoBanus. Knaccudukanus KooB.
brnounsie koapl. CBepTouHbIe KOABI. PaccesHue ommooxk -
ucroiib30BaHue nepeMexenns. L{udposas Moxymsus B
CUCTEMax MOJIBI)KHOM CBs3U. [IpuHIMIBI paboThI
IIUPOKOTIONOCHBIX cucTeM. CIocoObI YBETHYEHUS EMKOCTH
cucteMbl. PacnipeneneHue kaHamoB B coTax. AOGOHEHTCKas
€MKOCTbh IPU YaCTOTHOM, BpEMEHHOM U KOJOBOM
paszeneHny KaHaJIOB.
Monyab 2. BecipoBoaHble cucTembl nepeaaun 1aHHbIx — 108 (34+74) yacos
2.1 | becnpoBOAHbIEC TOKAIBHBIE BEIYUCIUTEIHHBIC CETH. Jlek. 4 [1K-2.2 JI1.1,
1. Tumer ceteit WLAN. JI1.2,
2. Cetb Bluetooth JI1.3
3. Cerb crangapra .IEEE 802.11
2.2 | becpoBoHBIE CETH PErHOHAIBLHOTO MacHITada. Jlex. 6 [K-2.2 | JI1.1,
1. Texnomorus Wi-MAX. JI1.2,
2. Texnomnorus LTE. JI1.3
2.3 | [Ipuem curHana B yCJIOBHUSX TIOMEX. 135 6 [1K-2.2 JI3.5

1. Peaniuzanusi pa3HECEHHOTO MpUEMa.
2. [TpuMeHeHue sKBajan3epa B 4aCTOTHO-CEIEKTUBHBIX
KaHaJlax.




2.4

HccnenoBanue aHTEHH, IPUMEHSIEMBIX B CHCTEMaxX
COTOBOW CBS3H.

JIP1

I1K-2.2

JI3.6

2.5

Meroarka MOHUTOPUHTA CETEH MOOUIILHOM CBSI3U U
00pabOTKM MOTYYEHHBIX TaHHBIX B Pe3yIbTaTe
W3MEpPEHUI

I136

I1K-2.2

JI3.7

2.6

KonTtponb paboTsl OeCipOBOJHBIX CeTel ¢
MCTIOJIb30BAHUEM CIICIUATN3NPOBAHHBIX IPOTPaMM

JIP2

I1K-2.2

JI3.8

2.7

Crangapt HomeRF u ZigBee.

Cnemudukarus IEEE 802.15.3 u IEEE 802.15.3a.
MHoromepHasi OpTOTOHAIILHAS MOTYJISIIUS.
[Tpumenenune texnosoruu MIMO B cetax UTRAN.
3ammTa KaHaJIoB ¢Bs3U B cucremax Wi-Fi, Wi-MAX,
LTE. TexHonorusi CBepXIMpOKONOIOCHON CBA3H.
Vcnonp30BaHue paiod4acTOTHOTO CeKTpa ceTsiMu Wi-
MAX, LTE. Ocnonsie nporieaypst Wi-MAX.
B3aumopeiictBue cereit 4G ¢ 1pyrumMu ceTsiMu.
CrnexrpanbHas 3p(HEKTUBHOCTh CUCTEM.

[Tpoueaypsl perucTpaluy U yCTAHOBIICHUS COCTMHEHUN B
cetu UMTS/LTE. 3amura KaHaJI0B CBA3U B CUCTEMAaX
GSM, CDMA. Msrkas niepeiada BbI30Ba U yIIpaBJIeHUE
MormHocThiO B cucteMax CDMA. Pagnounrepdetic
UMTS. Pexum UTRA FDD. Pexxum UTRA TDD.
Cdma2000. Okoneunsie cuctemsl UMTS.

Ycenyru B cpene UMTS. TIporokonst UMTS.

[Tpumepsr nporienyp UMTS. Tlepenaua qaHHBIX U JOCTYIT
K Pa3JIMYHBIM CETSIM.

amnmra kaHaiaoB cBs3u B cuctemax UMTS, WCDMA.
[Tporienypsl MATKOTO U 5KECTKOTO XJHI0BEpA.
OmpeneneHne MECTOMOJIOKEHUST A0OHEHTa B COTOBOM
CETH CBSI3U.

CP

74

I1K-2.2

J1.1,
J1.2,
J1.3

Hroro — 216 yacos

4.2 3aounas ¢opma o6yueHus, 5 et (Bcero 216 yacos, 16 yacoB KOHTAKTHOM pPadoThI)

Kon
3aH.

Tema 1 KpaTKO€ CONIEpKAHUE 3aHATHSI

Bun
3aH.

Ko
4acoB

Kowmre-
TEHIIUN

YMHO

1

2

3

4

5

Kypc 3, Cemectp 6

Mopnyasb 1 - OcHOBHBIE CBe/IeHUsI 0 MOABHKHOM paguocBs3u. CTaHIapThbl COTOBOM CBSI3M BTOPOIO

U Tperbero noxkoJjenuii - 108 (10+98) wacos

1.1 | O630p u kIaccupuKaIUs CUCTEM MOJIBUKHOMN CBSI3U Jlex. 4 [K-2.2 | JI1.1,
1. Cuctembl NEPCOHANTBHOTO PAUOBHI30BA. JI1.2,
2. Cucrembl OecIIHypOBO# TeIePOHUH. J1.3
3. TpaHKOBBIE CUCTEMBI.
4.CyTHUKOBBIE CHUCTEMBI IEPCOHAIBHON PAIUOCBSI3H.
5. CoroBas tenedoHus.
6. CucteMbl 6eCTIpOBOIHOTO JOCTYIIA K JIOKAIBHBIM
BBIUUCIIUTEIIbHBIM CETSM.

1.2 | XapakTepuCTHKH KaHaja MMOIBUKHOM CBSI3U CP 10 | [K-2.2 | JI1.],
1. PacnipocTpaneHue curaaia B CBOOOTHOM JI1.2,




IIPOCTPAHCTBE.

2. BiusiHuE MHOT0JIy4€BOCTH Ha PaclpoCTpaHEHHUE
CUTHAJIA.

3. MonenupoBaHue OTEPH pacIpOCTPAHEHUS.

Jd1.3

1.3

HccnenoBanue Mojienei npencka3aHus YpoBHS CUTHAA C
pacyeToM SHEPreTHUYECKUX MapaMeTpOB

I13

[1K-2.2

J3.1

1.4

Opranuzanys MHOKECTBEHHOT'O IOCTYyIa.

1. MHO€CTBEHHBIN JOCTYI C YaCTOTHBIM pa3felIeHuEM
KAHAJIOB.

2. MHO>K€CTBEHHBIN TOCTYI C BPEMEHHBIM pa3ieJIeHUEM
KAHAJIOB.

3. MHOeCTBEHHBIN JOCTYI ¢ KOAOBBIM pa3JIeJI€HUEM
KAHAJIOB

CP

10

[1K-2.2

JI1.1,
J1.2,
Jd1.3

1.5

TpaHKUHIOBBIE CUCTEMBI.

1. Cranmapt MPT 1327.

2. EDACS - npumep pupMEHHOTO CTaHAAPTA.

3. Cranmapt TETRA.

4. Iludposas 6ecrnyposas tenedonus (DECT, PACS,
PHS)

CP

10

I1K-2.2

J1.1,
J1.2,
J1.3

1.6

CriocoObI MOCTPOCHMSI KJIACTEPA C PACYETOM OTHOIICHHUS
curHaJI/MHTEpPEepeHITHS

I13

I1K-2.2

JI3.2

1.7

Hcropus pa3BuTHs MOOWIBHOM cBs3U. Mozaenb nudpoBoii
cuctemsl cBsizu. Mogens OSI. PacnipocTpanenue curnaina
B CBOOOJHOM MIPOCTpaHCTBE. PeueBbie Koaepsl U
nekonepbl. KanansHoe kogupoBanue. [lonsitue
n30bITOYHOTrO KonupoBanus. Knaccudukanus KooB.
brounsie koapl. CBepTouHbIe KO/ABI. PaccesHue ommooxk -
ucrnoiib3oBaHue nepemexenus. L{udposas Moxymsus B
CUCTEMax TMOJIBI)KHOM CBs3U. [IpuHIMIIBI paboThI
IIUPOKOTIONOCHBIX cucTeM. CriocoObl yBeIHMUeHUs
€MKOCTH CUCTEeMBI. PacmpeneneHnne kKaHaJIOB B COTax.
AOOHEHTCKasi eMKOCTh IIPH YaCTOTHOM, BPEMEHHOM U
KOJIOBOM pa3/ICICHUH KaHAJIOB.

CP

10

I1K-2.2

J1.1,
J1.2,
J1.3

1.8

Cotoas tenedonuss GSM - apxXuTeKTypa U CUCTEMHBbIE
aCTIEKTHI.

1. OcHOBHBIE TapaMeTpPBI PaIUONEpEaaUn B CUCTEME
GSM.

2. OnucaHue JOrMYeCKUX KaHaJOB.

3. CTpyKTypa NakeToB, PEATU3YIOIINX JIOTHYECKUE
kaHaibl GSM.

4. Onucanue npoueaypbl YCTAHOBIICHUS! COSIUHEHMUS.
5. X3H70Bep.

CP

10

I1K-2.2

J1.1,
J1.2,
J1.3

1.9

[Tepenaua nanubix B cucteMe GSM.

1. Ycenyru nepenaun nansbix B cucteme GSM

2. SMS - nmepenavya KOpOTKHX COOOIIECHUH

3. HSCSD - BbICOKOCKOpOCTHAs Nepeaaya JaHHBIX C
KOMMYTAaIlMe KaHAJIOB

4. GPRS - maketHas paauornepeada JaHHBIX

5. Texnonorus EDGE

CP

10

[1K-2.2

J1.1,
J1.2,
Jd1.3

1.10

Crangapr CDMA B cucTeMax MoJBH>KHOUM CBA3U.
1. Pacmmpsromuye CekTp KOJOBbIE TIOCTIEI0BATEIHHOCTH.
2. O60061IeHHBIC CTPYKTYPHBIE CXEMBI TIepeaTunKa 1

CP

10

[1K-2.2

J1.1,
J1.2,
J1.3




NpUeMHUKa CUrHajioB B cucteme CDMA.

3. RAKE-nipueMHUK.

4. OCHOBHEIE CBOIICTBA CUCTEMEI HOIBUKHOM CBSI3U
CDMA.

1.11 | [IpuHIUIIBI YaCTOTHO-TEPPUTOPHATBLHOTO TUTaHupoBanus. | CP 8 [1K-2.2 J13.4

1.12 | CrpykTypa cTaHIapTHOM MOJBUKHOMN CTaHIUH. 3alnTa Cp 10 | IIK-2.2 JI1.1,
kaHajoB cBsa3M B cucremMax GSM, CDMA. Msrkas JI1.2,
nepeiaya BbI30Ba U YIIPABICHHE MOIIIHOCTBIO B CUCTEMAaX J1.3
CDMA. Paguountepdeiic UMTS. Pexum UTRA FDD.

Pexxum UTRA TDD. Cdma2000.

1.13 | Oxoneunsie cucrembl UMTS. Yenyru B cpene UMTS. CP 10 | [K-2.2 | JI1.],
[Iporokonsr UMTS. Ilpumepst npouenyp UMTS. JI1.2,
Ilepenaya JaHHBIX M JOCTYH K pa3IMYHBIM CETSIM. 3alluTa J1.3
KaHajoB cBs3u B cucreMax UMTS, WCDMA.

[Tporieypsl MATKOTO | 5KECTKOTO XHI0BEpPA.
OrnpeneneHne MEeCTOMOJIOKEHUST A0OHEHTa B COTOBOM
CETH CBSI3U.
Moayas 2. BecipoBoaHbie cucTeMbl nepeaadyu AanHbix — 108 (6+102) yacos

2.1 | becnpoBOaHbIEC TOKAIBHBIE BEIYUCIUTEIHHBIC CETH. CP 10 [1IK-2.2 JI1.1,
1. Tunsr cereit WLAN. JI1.2,
2. Cetb Bluetooth J1.3
3. Cerb crangapra .IEEE 802.11

2.2 | becpoBoHBIE CETH PErHOHAIBLHOTO MacUITada. Jlex. 2 [K-2.2 | JI1.1,
1. Texnomorusg Wi-MAX. JI1.2,
2. Texunonorust LTE. JI1.3

2.3 | IIpuem curnana B yCIOBHSIX TTOMEX. CP 10 | [IK-2.2 JI3.5
1. Peanuzanus pa3HeCEeHHOTO MpUemMa.

2. [Ipumenenne skBanaiizepa B 4aCTOTHO-CETEKTUBHBIX
KaHaJax.

2.4 | VccnenoBaHue aHTCHH, IPUMEHSIEMBIX B CHCTEMaX JIP 4 [1IK-2.2 JI3.6
COTOBOW CBSI3H.

2.5 | Meroanka MOHUTOPUHTA CETEH MOOMIIBLHOM CBSI3U U CP 10 [1IK-2.2 JI3.7
00pabOTKH MOJYICHHBIX TAHHBIX B PE3YJIbTATE
U3MEPEHUN

2.6 | KoHTposb paboThl OECIPOBOAHBIX CETEH C Cp 10 | IIK-2.2 JI3.8
MCIOJIb30BAaHNUEM CHECIMATM3HUPOBAHHBIX MPOTPaAMM

2.7 | Crangapt HomeRF u ZigBee. Cnenuduxamnus [IEEE CP 62 [1IK-2.2 JI1.1,
802.15.3 u IEEE 802.15.3a. MHoromepHas J1.2,
OpTOroHajabHas MOAYJ LU, [[puMeHeHe TEXHOIOT I J1.3

MIMO B cetsix UTRAN. 3amura KaHanoB CBSA3U B
cucremax Wi-Fi, Wi-MAX, LTE. Texnonorus
CBEPXIIUPOKOIIOJIIOCHOM CBsA3U. Mcnonb30Banue
pagunoudacTtoTHOro criektpa cetsimu Wi-MAX, LTE.
Ocnosuble nponienypbl Wi-MAX. BzaumonelictBue ceteit
4G ¢ npyrumu cetsimu. CriekTpaibHast 3P hEeKTHBHOCTH
cuctrem. [Iporieaypsl perucTpaluu U yCTaHOBIICHUS
coennuennii B cetu UMTS/LTE.

HToro — 216 uacos




5. YueOHO-MeTOoAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCHUILINHBI

5.1 PexoMeHyemas Jureparypa

5.1.1. OcHoBHas JuTEpaTypa

Kon ABTOPBI, 3araaBHe H3nareabcTBO, KouL.
COCTaBHMTEJH roj
JI1.1 | Cakanema ITogBukHas paauoCBs3b M.: T'opsuas nunusa | Ol
Homunrym Xaiime - Tenexom, 2012.—
512 ¢
JI1.2 | I'ankun B.A. [{udposas MoOMIBHAS PATUOCBS3b M.: T'opstyas muans | 92
- Tenexom, 2012.—
592 ¢
JI1.3 | Karynun I'.I1., TenekoMMyHHMKalMOHHbIE cucTeMbl | M.: 'opsiuast muaus | O3
Mamues I'.B., u cetd. Tom 2. Pagnocss3s, - Tenexom, 2014.—
[TonanToHomyno paavoBELIaHKE, TEIEBUICHNE 672 c.
B.H.,
[ITysanos B.II
5.1.2 JlonoJHuTEbHAS JTUTEPATypa
Kon ABTOPBI, 3araaBme H3nareabcTBO, Koo
COCTaBHMTEJH roj
JI2.1 | mox pen. OcHoBbI THHOKOMMYHUKAIIMOHHBIX | M.: ['opsiuas nmunus- | 22
B.II. llyBanosa TEXHOJIOTHI1 Tenexom, 2009. -
712 c.
JI2.2 | Umaros B. [IupOKOIIOIOCHBIE CUCTEMBI 1 M.: Texuocdepa, 10
KOJIOBOE pa3/ieJICHUE CUTHAJIOB. 2007. -488 c.
[TpuHIMIIBI U TPUITOKEHUS.
JI2.3 | B.IO. ba6kos, Cetn MmoOUIBHOM cBsi3u. YactoTHO- | M.: ['opsiuas nununs- | 11
M.A. Bo3H1oK, TEPPUTOPUAIBHOE INIAHUPOBAHUE. Tenexom, 2007. —
I1.A. Muxaiinos VYu. noc. 224 c.
JI12.4 | bapanos H.U., CotoBas cBs3b: obmeuenoBeueckue | M.: PagnoCodr, 11
Kmumosckuit .U, | mpoOiaemsi. 2012.-152c.
[lerpakoB A.B.
JI2.5 | Kaapanen X., Cetun UMTS. Apxurekrypa, M.: Texnodepa, 2
AxTunaiineH A., MOOUITBHOCTH CEPBHCHI. 2007. 464 c.
Jlantunen JI.,
Haiisu C.,
Huewmnu B.
JI2.6 | l'ankun B.A. Hudposas mobunbHast paguocBasb. | M.: ['opsiuast muuus | 5
- Tenexom, 2007. -
432 c.
JI2.7 | TuxBunckuii B.O. | CeTn NOABUXHOM CBSI3U TPETHETO M.: Panmo u cBSI3b, 11
MOKOJICHUSI. DKOHOMUYECKUE U 2010-312c.
TEXHUYECKHE aCIEKThl pa3BUTHS B
Poccun.
JI12.8 | [llaxnoBuu U.B. CoBpeMeHHBIE TEXHOJIOTUH M.: Texnocdepa, 5
OeCTIPOBOTHOM CBSI3H. 2006. — 288 c.
5.1.3 YueOHO-MeTOAHYECKOE OOecTieYeH e A1 CAMOCTOSITeIbHOM padoThl 00y4YaloUIMXCcst
Kox ABTOpBI, 3araaBme H3narTeancTBO, Koo
COCTABUTEJIH roj
JI3.1 | XKykoBckuit A.T'., Mertoanueckue ykazaHus 1o CK® MTVYCH, 24
IOxHoB B.1. BBITNIOJTHEHHUIO PAKTUYECKOTO 2019
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sagaTus 1. MccinenoBanue Moaeiei
MpeICKa3aHusl yPOBHS CUTHAJA C
pacuyeToM dHEepPreTUYecKux
napameTpoB
JI3.2 | KykoBckuit A.T'., Mertoanueckue ykazaHus 1o CK® MTVYCH, 25
IOxHoB B.1. BBITNIOJIHEHUIO PAKTUYECKOTO 2019
3aHATHS 2. CIIOCOOBI MOCTPOCHUS
KJIacTepa M YaCTOTHOTO TJIaHa ¢
pacdyeToM OTHOIIEHUS
CUTHAJI/UHTepEpEHIS
JI3.3 | KykoBckuit A.T'., Mertoanueckue ykazaHus 1o CK® MTVYCH, 26
IOxHoB B.1. BBITNIOJIHEHUIO PAKTUYECKOTO 2019
sagaTus 3. MccienoBanne CBOCTB
IICEBIOCITYYaHBIX
nocienosareibHocTel. CuHTE3
reHeparopa M-nocnegoBaTeIbHOCTH.
JI3.4 | Kyxosckuit A.T'., Metoandeckue ykazaHusl o CK® MTVYCU, 27
IOxHoB B.1. BBITNIOJIHEHUIO IPAKTUYECKOTO 2019
3aHatud 4. [IpuHIUITBI YaCTOTHO-
TEPPUTOPUATBHOTO TUIAHUPOBAHMUS.
JI3.5 | Kykosckuit A.T'., Meroandeckue ykazaHusl o CK® MTVYCU, 28
IOxHoB B.1. BBITNIOJIHEHUIO IPAKTUYECKOTO 2019
3aasaTus 5. [IpueM curnana B
YCIIOBHSIX TIOMEX.
JI3.6 | XKykoBckuit A.T'., Mertoanueckue ykazaHus 1o CK® MTVYCH, 29
IOxHoB B.1. BBITNIOJIHEHUIO PAKTUYECKOTO 2019
3aHATUA 6. MeTonka MOHUTOPHHTA
ceTell MOOMIIBHOM CBSI3U U
00pabOTKH MOJIYYCHHBIX JAHHBIX B
pe3yJibTaTe U3MEPEHUI
JI3.7 | KXykpsckuit A.I'., | MeTtoguyeckue yka3aHusl 1Jis CK® MTVYC(CH, 210
KOxnos B.1., 1a0opaTOpHBIX PaboOT MO 2019
Peroanxo U.I1. muciniumae CPC ¢ [10O
5.2 DJIeKTpOHHbIEe 00pa3oBaTe/ibHbIe pecypchl
21 http://znanium.com/catalog.php?bookinfo=370321
22 http://znanium.com/catalog.php?bookinfo=560424
23 http://znanium.com/catalog.php?bookinfo=490318
D4 http://www.skf-mtusi.ru/?page_id=659
25 http://www.skf-mtusi.ru/?page_id=659
D6 http://www.skf-mtusi.ru/?page_id=659
27 http://www.skf-mtusi.ru/?page_id=659
28 http://www.skf-mtusi.ru/?page_id=659
29 http://www.skf-mtusi.ru/?page_id=659
D10 | http://www.skf-mtusi.ru/?page_id=659
5.3 IlporpammHoe obecnevyeHue
II.1 XIRRUS WI-FI INSPECTOR ( https://www.xirrus.com/free-tools/) Ceo6oxuoe
I1.2 inSSIDer 2.0 (http://inssider.software.informer.com/2.0/) CBoGoauoe
1.3 MMANA GAL (cBo6oHOE)
I1.4 Radio Mobile (cBo6oHO€)




6. MaTepuajibHO-TeXHHYECKOE o0ecneyeHne TUCIHMINHbI

6.1 MTO neKIIMOHHBIX 3aHATHH

1 \ JlexmonHast ayauTopus, ocHameHHas nmpoektopom, [TK (HoyTOykom), skpaHom.

6.2 MTO 1a6opaTopHbIX padoT M NPAKTHYECKHX 3aHATHI

1 | becupoBoausie USB- Wi-Fi aganTepsi.

2 | Touku nocryma crangapra Wi-Fi.

3 | M3mepurensHoe obopynoBanne R&S ETL

4 | Komnwrotepsl ¢ cooTBeTCTBYIOMUM 6.3 I10

6.3 MTO py0ekHBIX KOHTPOJIEH, 324€TOB, JK3AaMEHOB

1 | KoMmmbioTepHble ayaIuTOPUU C BO3MOXKHOCTBIO BBIXOJa B JIOKaJdbHYyI0 ceTh Dunumana u
HuTepher.

7. MeToau4ecKue peKOMeHAAUH 1JIs1 00y4aromuXxcsl 0 CaMOCTOSITeIbHOM padoTe

CamocrosTenbHas paboTa CTYIEHTOB SIBIISIETCSI COCTaBHOM YacThi0 Y4eOHOW palboThl U
MMeEET LIEJIbI0 3aKpeIUIEHHE U YIiyOIeHne MOTyYEeHHbIX 3HAaHUN 1 HaBBIKOB, TIOUCK U MPUOOpETEHHE
HOBBIX 3HaHUI, B TOM YHCIIE€ C HCIOJIb30BAHMEM ABTOMATHU3MPOBAHHBIX OOYHYAIOUIMX KYpPCOB
(cuctem), a TakXe BBINOJHEHHWE YYEOHBIX 3aJaHUM, MOJITOTOBKY K MPEACTOSIIUM 3aHATHSM,
3a4eTaM M SK3aMeHaM.

[TocTanoBKy 3a7aun 00y4aeMbIM Ha IPOBEAECHUE CaMOCTOSATENIbHOM paboThI IIPENo1aBaTelb
OCYILECTBIISIET HAa OJJHOM M3 3aHATHHU, IPEALIECTBYIOIIEMY JaHHOMY.

MeTtoauky caMOCTOSTENTbHOU PabOThI Bce 00y4aeMble BEIOMPAIOT HHIMBUAYAIBHO.

Crynentam o4HOM (QopMbl OOy4YeHHsS] MPU OCBOCHHM BOIPOCOB U CAMOCTOSITEIHHOTO
U3y4YeHUs], IPEACTaBICHHBIX B noapasnene 4.1, pekoMeHayeTcs coOoJaTh MOCIEeI0BATENbHOCTh
UX U3Yy4eHUs, IPEICTABICHHYIO B Tabuue 3.

Tabmuua 3 — YueOHbIN MaTepuan, BBIHOCUMBIM Ha CaMOCTOSITENIbHOE U3yYeHHE CTYIACHTaM

O4YHOH (OpMBI 00yUEeHUS

TGMBI, pa3aciibl, BBIHCCCHHBIC Ha CaMOCTOATCIIbHYIO ITOATOTOBKY, BOIIPOCHI Yacos

Ne JUIS IOATOTOBKU K MPAKTUYECKUM U JJAOOPATOPHBIM 3aHATHSIM; KypCOBBIE Bcero: | Hemens
paboThI, cofiepKaHue KOHTPOIBHBIX PadOT M Ip. 156
Monyis 1 76
1 | Uctopus pa3BuTHs MOOMIIBHOM CBS3H. 6
Mopenb nudgpoBOi CUCTEMBI CBSI3H.
Mopnens OSI.
2 | PacnpocTpanenue curaaia B CBOOOTHOM MTPOCTPAHCTBE. 10
3 | CTpykTypa cTaHJapTHON MOJBM)KHOM CTaHIIMU. PedeBbie KOJephl U IEKOAEPHI. 10
4 | KananpHoe KonupoBaHue. [loHsATHE N30BITOYHOTO KOJUPOBAHMUS. 10

Knaccudukanus konos.

12




5 | biounsie konpl. CBepTouHbIE KOABL. PaccesHue ommoOOK - UCIOIb30BaHNE 10 5

TIEPEMEKEHHUSL.
6 | LHudpoBas momymnsmus B cucTeMax MOABHKHOM CBsi3U. [IpuHIUTIBEI paboThI 10 6
HIMPOKOMOJIOCHBIX CUCTEM.
7 | CrocoObl yBeTMUYEHUSI EMKOCTH CUCTEMBI. Pacrmpenenenre KaHaJIoB B COTax. 10 7
8 | AGoHEHTCKasi eMKOCTh IIPH YaCTOTHOM, BPEMEHHOM U KOJIOBOM pa3/IelICHUH 10 8
KaHaJIOB.
Monyns 2 80 10-17
1 | Cranmapt HomeRF u ZigBee. 10 10

Cremmnduxanus IEEE 802.15.3 u IEEE 802.15.3a. MHoromepHast
OPTOTOHAIBHAS] MOTYJISLIUS.

2 | Ilpumenenue texnonorud MIMO B cetsix UTRAN. 3amura kaHaloB CBS3H B 10 11
cucremax Wi-Fi, Wi-MAX, LTE. TexH0I0THsI CBEPXIITMPOKOMOIOCHON CBSI3H.

3 | Ucnonb3oBanue paguodactoTHoro cnekrpa cersMu Wi-MAX, LTE. OcHoBHBIE 10 12
npoueaypsl Wi-MAX.

4 | BzaumogpeiictBue cereit 4G ¢ aqpyrumu cetsimu. CriektpanbHast 3 ()EeKTHBHOCTh 10 13
CHCTEM.

5 | IIpouenypsl peructpanuu u ycraHosnenus coequnenunii B ceru UMTS/LTE. 10 14

3amura kaHanoB cBs3u B cuctemMax GSM, CDMA. Msirkast mepeadya BbI30Ba U
yIpaBiieHHue MOIIHOCTEIO B cucremMax CDMA.

6 | Paguountepdeiic UMTS. Pexxum UTRA FDD. Pexxum UTRA TDD. 10 15
Cdma2000.
7 | Oxoneunsle cuctemMsl UMTS. 10 16

VYenyru B cpeae UMTS. TIporokoast UMTS.
[Tpumeps! npoueayp UMTS. Ilepenaya TaHHBIX U TOCTYIH K Pa3IMYHBIM CETSM.

8 | 3amwuTa kananoB cBsa3u B cuctemax UMTS, WCDMA. Tlpouenypsl MITKOro u 10 17
KECTKOTO XdHA0Bepa. OrpeneneHne MeCTOMOI0KeH! aDOHEHTa B COTOBOM

CCTH CBJA3MU.

CtyneHTbl 3a04HON (QOpMBI 00yUEHHUSI MOTYT OCBAaMBATh BOMPOCHI JIJIsI CAMOCTOSATEIHHOIO
M3yUYeHUs, MPE/ICTaBICHHbIE B Moapa3ene 4.2 B IpOU3BOJIBHON MOCIEI0BATENBHOCTH, B yI00HOE

AJId HUX BPEMS.
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JonoiHeHns ¥ H3MEHEeHHUs1 B padoyeil mporpaMmme
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