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Jlexnumu 14/8

8/5
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12/5
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1/5
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1/8

1/5

Yucio 5K3aMeHOB ¢ pa3OUBKOiL
10 ceMecTpam
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BusupoBanue nis ucnoab3zoBanus B 20 /20 y4. rogy
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3am. qupekropa o YBP
« _» 20 1.
Pabouas nmporpamma nepecMoTpeHa, 00CykeHa U 000peHa Ha 3ace/laHiH Kadeapbl
«VH)OKOMMYHHKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBS3H

IIpotokomor «_ » 20 1. Ne
3aB. kadenpoit




1. lenu u3yyeHust AUCHUTNTIHHBI

Lensmu ocBoeHUss IUCHUILIMHBI «CETH M CUCTEMBI PAIUOCBS3U» SBISIOTCS IOJTyYEHUE
3HaHUI 00 00JIACTSIX MPUMEHEHHUS U OCHOBHBIX HAIIPABICHUIX PA3BUTHUS CETEH CHCTEM PaIHOCBSI3U
U BelllaHus, o0muX (PU3NYECKUX U TEXHUYECKHX NMPUHIMMNAX paboThl, CTPYKTYpE, POJIH, MECTE B
o01eit cuctemMe TeIeKOMMYHUKAINH, 0COOEHHOCTSIX MPUMEHEHHUS.

2. IlnanupyemMbie pe3yJbTaTbl 00yUeHMsI

W3ydyeHne NUCUUIUIMHBI HaMpaBlIeHO Ha (opMHpOBaHHE Yy BBIMYCKHHKA CIHOCOOHOCTH peliaTh
npodeccroHabHBIC 32/1a9M B COOTBETCTBHH C TEXHOJIOTHYECKUM BUIOM JESTCIILHOCTH.

Pe3y.]'IbTaTOM OCBOCHHUA JUCHHUIIIMHBI ABJIAIOTCS C(I)OpMI/IpOBaHHbIe Y BBIITYCKHHKA CJIICAYIOIINC
KOMIICTCHI MU

KoMniereHiun BBINMYCKHUKA, (pOpMHPYeMbIe B pe3yJibTaTe OCBOEHHUS] TUCUMILINHBI
(B yacTu, odecneunBaeMoii TUCIUIINHOI)

IIK-3: CnocoGen pa3padaTbiBaTh, IPOEKTHPOBATH, BHEAPATH U IKCILIyaTHPOBATH 00bEKThI
U CUCTEeMbI CBSI3H, TeJIEKOMMYHHKAIMOHHbIE CHCTEMbI, CHCTEMbI OJABHKHOM CBSI3H
PA3JIMYHOT0 HA3HAYEHUS

3natp (Heo0xoqumble 3HaHus1):

[Tpunnumnel paboThl, COCTaB U OCHOBHBIE XaPAKTEPUCTUKHA MOHTUPYEMOTO

00opyIOBaHMUS;

[TpUHLIUIIBI TOCTPOEHUS CIYTHUKOBBIX U HA3EMHBIX CHCTEM CBSI3U;

CranmapTsl ¥ TPOTOKOJIBI MHPOPMAITMOHHBIX CUTHAJIOB, BUIOB CUTHAJIM3AIIUH, HA3HAUCHHS
uHTepdercoB

TexHomorum MoHTaxa 000py10BaHMsI CBSA3H (TEIEKOMMYHHUKALIUN);

TexHomoruu BhIMOTHEHHS pabOT 10 HACTPOUKE, PErYIUPOBKE M UCHBITAHUSM 000PYIOBAHUS CBSA3H
(TeIeKOMMYHUKAIIH );

CxeMbl ONepalmoOHHOT0 KOHTPOJIS KauecTBa,

[Topsinok npueMKu 000pyAOBaHHUS B IKCILTYaTaLUIO;

MeTtoauky NpUMEHEHHs U3MEPUTEFHOTO  TECTOBOI'O 000PY10BaHHUS.

KoHcTpyKTHBHBIE 0COOEHHOCTH, TIPUHIMITHAIEHBIC, MOHTA)KHBIE U

(yHKLIMOHAIbHBIE CXeMbl MOHTUPYEMOI'O 000PY10BaHHUS;

[TpaBuia M MHCTPYKIIMY TI0 MTACTIOPTU3AIIH 000PYAOBaAHMS,

[TpaBuna sKcITyaTalluu U3MEPUTENIBHBIX TPUOOPOB

JleficTByIOIIME OTpaciieBbleé HOPMATHBHI, ONIPEACIISIONINE TPEOOBAHUS K

napamerpam paboThl 000pYA0BaHMsI, KAHAJIOB U TPAKTOB,;

MeTtoauky pOBECHUsT KOHTPOJISI IPOSKTHBIX IMTapaMETPOB U PEXKUMOB PabOTHI
000pyTOBaHU

Ymersb (HeoOxoqumble ymeHus):

[TpoBepsaTh pabouyro JOKYMEHTAIIMIO Ha MOJTHOTY COJEPKaHHs U KOMIUIEKTHOCTb;
BrInonHITh paboThI IO MOHTAXKY aNmapaTyphl CBS3H Pa3TUYHOTO Ha3HAUCHUS,
[Tonp30BaThCA MPOEKTHOW U TEXHUYECKOW TOKYMEHTAIIMEN HA MOHTaX
000py10BaHUs CBSI3U (TEIEKOMMYHHKAIIUA)

[TpoBoaMUTH BHEMIHUN OCMOTP MOCTYMUBIIETO JIJIsI MOHTaXKa 000PYOBaHHUS,
kabenei Ha UX COOTBETCTBUE COMPOBOIUTEIHLHBIM JIOKYMEHTAM;

TectupoBars 000pyI0BaHKE U OTPAOATHIBATH PEKUMBI PAOOTHI 000PYAOBaAHUS
Br16uparh COOTBETCTBYIOIIEE TECTOBOE U M3MEPUTEITHFHOE 000PYyI0BaHNE
Hcnonp3oBaTh MporpaMMHOe 0becrieueHrne 000opyI0BaHUsI TP €T0 HACTPOUKe
AHaJIM3UPOBATH MOTYYEHHBIE PE3YIIHTATHI;

[TpoBoauTh M3MEpeHHs TapaMeTPOB 00OPYTOBAHMSI, KAHAIOB U TPAKTOB.




Baaners (TpynoBblie neiicTBus):

[IpoBeneHreM BXOHOTO KOHTPOJISE 000py10BaHMUS;

Pa3paboTKOil MporpaMMBbl MyCKOHATIA0YHBIX Pa0oT;

BrIinoiaHeHneM TeCTUPOBaHUs 000y IOBaHMUS;

BoinosHEeHEM HACTPOMKH, PETYIUPOBKH U UCTIBITAHUN 000pY10BaHUSI CBSI3U
(TeIEKOMMYHUKAIIAHN );

ObecnieueHrEM CTPOTOTo COOTIOICHHS TEXHOJIOTHU PabOT, CBOEBPEMEHHOTO
BBISIBIICHUS 1€(EKTOB U X YCTPAHEHUE;

[ToroTOBKOM MCHBITATENEHOTO 000PYAOBAHUS, H3MEPUTEIBHON anmaparypsl,
[PUCTIOCOOJICHU;

OTpaboTKOM peKMMOB PaOOTHI 00OPYAOBAHUS C BBISBICHHEM ONTUMAIBHBIX YCIOBUI pabOTHI 3TOTO
000pyI0BaHUS;

BrImonHeHneM MOHTa)Ka TEXHOJIOTHYECKOT0 000PYA0BaHHS, JIMHEHHBIX
COOPY>KEHUH, aHTEeHHO-(DUJIEPHBIX YCTPONCTB (HA Y4aCTKaX BBICOKOM CIOKHOCTH);
KoHTposeM NpOeKTHBIX MapaMeTPOB U PEeKUMOB pabOThl 000PYAOBAHHUS CBA3U
(TeTEKOMMYHUKAIIAHN );

CocTaBieHHEM TEXHUYECKOTO OTYETa

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

TpeGoBanus K npeaBapuTeJbHON MOATOTOBKe 00y4yawinerocs (mpeamecTByromme
AUCHHUILIMHBI, MOYJIH, TEMBI):

1 |b1.0.11 OGmast Teopus CBI3U

2 |b1.0.13 OcHoBbI OCTpOEHUST THPOKOMMYHHKAITMOHHBIX CUCTEM U CeTel

b1.B./1B.02.01 IIpuemonepenaroiiue ycTpoicTBa
b1.B./1B.02.02 AnTenno-duaepHsie ycTpoiicTBa

Hoc.nezlymmne AUCHMILIMHBI U NMPAKTUKH, NJIA KOTOPbLIX OCBOCHHUE JTaHHOM
JAUCHHUIIJIMHBI HQOGXOJII/IMO:

1 |B3.01 I'ocynapcTBeHHast UTOTOBasi aTTECTAIUS

2 |Bb2.0.03(TIn) IlponsBoacTBenHas (IpeaaUIIOMHAsI TPAKTHUKA)




4. CTpyKTYypa M coepkaHue TUCHUILTHHbI

4.1 Ounas ¢popma o0yuenus, 4 rona (Bcero 72 yaca, 30 4acoB KOHTAKTHOIi padoThl +42 yaca

CP)
Koz Tema 1 KpaTKoO€ COJIepKAHUE 3aHITHUS Bun 1 Kou. - Komre- YMUO
3aH. 3aH. | 4acoB | TEHUUU
1 2 3 4 5 6

Kypc 4 , Cemectp 8

MO)Iy.]'IL 1 — OcHoBHBIE CBCJICHHSA 0 CETHAX M CUCTEMAX PAIMOCBA3H — 36

14+22) yacoB

1.1

Jexkyua Ne 1. Knaccugpurkayus u npunyun nocmpoenus
cucmem u cemeii paouocensu

1. Cuctembl HA3eMHOM PaJMOCBS3H.

2. CIlyTHHUKOBBIEC CUCTEMBI PATUOCBSI3H.

3. TpaHKOBBIE CUCTEMBI.

4. CucTteMBl COTOBOM CBSI3H.

5. CeTH TeNEBU3MOHHOI'O BEIIAHUA.

Jlek.

2

I1K-3

J1.1,
J1.2,
J1.3

1.2

Ilpakmuueckoe 3anamue Ne 1.

CriocoObI MOCTPOCHHMSI KJIACTEPA C PACYETOM OTHOIICHUS
CUTHAJI/UHTEPHEPEHITHSL.

[TpousBonsTCS pacyeThl BIAMSHUS IEHCTBUS TOMEX

131

IK-3

J3.1

1.3

Jekyusa Ne 2. Xapakmepucmuku KaHana 6 cemax
paouoceasu

1. PactipocTpanenue cursaiga B CBOOOJHOM
MIPOCTPAHCTBE.

2. BrnusiHuE MHOTOJTy4€BOCTH HA paclpoCTpaHEHHE
CUTHAaJA.

3. MonienrpoBaHue OTEPh pacpoCTpaHEHUSI.

Jlek.

IK-3

Jd1.1,
J1.2,
J1.3

14

Ilpakmuueckoe 3anamue Ne 2.
Mopaenu npeackazanusi ypoBHS CUTHAJIA C Pacye€TOM
JHEPreTUYECKUX NapaMeTPOB.

I13 2

[1K-3

J3.2

1.5

OO6mme cBoiCTBa pauOBOJIH.

[Tonapuzanus 3J1€KTPOMarHUTHOTO IOJISL U AUATIA30HBI
BOJIH PaJIMOCUTHAJIOB.

OcobeHHOCTH pacpocTpaHeHus B aTMochepe paguoBOIH
Pa3IMYHBIX JUANIa30HOB.

Bunel Mopymnsinyy ¥ MIMpUHA CIEKTPA PaJIUOCUTHAJIOB.
[TonsspHOCTE MOAYIALIMN PAaAMOCHUTHAIA.

30Ha yBEPEHHOI0 IpHueMa pagliOCUrHAIOB.

BirsiHre MHOTOJIy4eBOCTH Ha paclpOCTPAHEHHUE CUTHAIA.
MonenrpoBaHue NOTEPh pacnpoOCTPaHEHUS.

CrpykTypa nepenaroimux 1 NIpueMHbIX YCTPOMCTB.
Mopenb UppoBOH CHCTEMBI CBSI3H.

CPC

22

I1K-3

J1.1,
J1.2,
J1.3

1.6

Jekuyus No 3. Opzanuzayus MHONCECMBEHHO20 00CMYNA
6 cemax paouoceAsu.

1. MHO»X€ECTBEHHBIN JOCTYI C YaCTOTHBIM pa3/ielIeHHEM
KaHaJIOB.

2. MHOX€eCTBEHHBIN JOCTYI C BPDEMEHHBIM pa3/IeJICHHEM
KaHaJIOB.

3. MHOXECTBEHHBIN AOCTYI C KOJOBBIM Pa3JeIeHUEM
KAaHAJIOB

Jlexk.

IK-3

J.1,
J1.2,
J1.3




Moayab 2 — Cucrembl MOOMIBLHOI cBs13u — 36 (16+20) yacos

2.1 | Jekyusa Ne 4. Cmanoapmul comogou ces3u. Jlek. 2 TIK-3 JI1.1,
1. Cranmapt GSM. JI1.2,
2. Crannaptr CDMA. J1.3
3. Cranmapt UMTS.

2.2 | Ilpakmuueckoe 3anamue No 3. 133 4 [1K-3 JI3.3
N3ydeHue cBOMCTB MCEBAOCTYYaHHBIX
nocnenosareiabHocTel. CuHTe3 reneparopa M-

MIOCJICZIOBATEIHLHOCTH.

2.3 | Uctopus pa3BUTHSI MOOMIIBHOM CBSI3H. CP 10 | IIK-3 J1.1,
Kanan nepegaum B cuctemax noABUKHOU CBSI3H. JI1.2,
BnusiHue xaHana paanocBsi3y Ha Iiepejadyy CUTHAJIOB C J1.3
Pa3IMYHON MMPUHOMN CIIEKTpPA.

PeueBbie KoAephl U IEKOICPHI.

KananpHoe koaupoBaHue.

[ToHsITHE U30BITOYHOTO KOJUPOBAHUSI.
Knaccudukanus koaoB..

Paccesaue ommooK - UCIOIB30BaHHUE ITEPEMEIKCHUS.
[TonsTHE KACKaAHOTO KOAUPOBAHHUS.

[TpuHmn Typ60-KoaupoBaHUsl.

2.4 | Jlekyusa Ne 5. Cmanoapmul wiupoKoOno10CHbIX cemell. Jlex 2 IK-3 JI1.1,
1. Cranmapt Wi-Fi. J11.2,
2. Crangapt Wi-MAX. J1.3
3. Cranpapt LTE.

2.5 | Ilpakmuueckoe 3ansamue Ne 4. 134 4 IK-3 3.4
XapaKkTepUCTUKH U TTapaMeTPhl aHTCHH, IPUMCHSICMBIX B
CUCTEMaXx PaJfOCBsI3U.

2.6 | Jekyusa Ne 6. Cmanoapmut mpankoeou ceéssu. Jlek. 2 IK-3 J1.1,
1. Cranmapt MPT 1327. JI1.2,
2. EDACS - mpumep GuUpMEHHOTO CTaHAAPTA. J.3
3. Crangapt TETRA.

2.7 | Ilpakmuueckoe 3anamue Ne 5 I135 2 [1K-3 JI3.5
[TyTH MOBBIIIEHUS] CKOPOCTH TTEPEIadM TAHHBIX B CETIX
paanocBs3u. MHOTOMEpPHBIE CUTHAIIBI.

1. O61ee onyvcaHne MHOTOMEPHBIX CUTHAJIOB.
2. MHOTOMEpHAast OPTOTOHAIIbHAS MO TYJISIIHS.
3. Mopaynsuust OFDM.

2.8 | OOuue NpUHIUIIBI TOCTPOCHUS aHTEHH. CP 10 T1K-3 JI1.1,
OcCHOBHBIE XapaKTEPUCTUKH U TapaMETPbl aHTEHH. J1.2,
AHTEHHBI Pa3JIMYHbIX IUANA30HOB. JI1.3

[Hudposast MOAyALMS B CCTEMAaX MOJBUAKHON CBS3H.
MHoroyacToTHast MOIYJISALUA.

[IpuHIMIBI pabOTHI IMPOKOMOJOCHBIX CUCTEM.
Meroas! AyIIIEKCHOU Nepeaadn JaHHBIX.
KonkypeHnuus 3a 10CTyn K KaHaiy.

CriocoObl yBeTMYEHUSI EMKOCTH CUCTEMBI.
Pacnipenenenue kaHaiaoB B COTax.

Tuns! cereit WLAN.

Certsb Bluetooth.

Peanusanus pasHeceHHOro npuema.

[IpuMeHeHne sKkBanaiizepa B 4aCTOTHO-CEJIEKTUBHBIX
KaHaJiax.




Meroarka MOHUTOPUHTA CETEH MOOUIILHOM CBSI3U U
00pabOTKM MOTYUYEHHBIX JAaHHBIX B PE3YJIbTaTe
HU3MEpPEHHUI.

Kontponb paboTsl OeClIpOBOHBIX CETEH C
HCIOJIb30BaHUEM CHEIHATM3UPOBAHHBIX POTPAMM.
Crannapt HomeRF u ZigBee.

Cnenudukanus IEEE 802.15.3 u IEEE 802.15.3a.
[Ipumenenue texnonorun MIMO B cersix UTRAN.
3ammuTa KaHAJIOB CBs3U B cuctemax Wi-Fi, Wi-MAX,
LTE.

TexHosI0THS CBEPXITUPOKONOJIOCHOM CBSI3U.

4.2 O4yHo-3204Has U 32049Hasi popMmbl 00yueHnus (Beero 72 yaca, 20 4acoB - KOHTAKTHBIX)

Kon
3aH.

Tema u KpaTKO€ COACPIKAHUC 3aHATUA

Bung
3aH.

Ko
4acoB

Kowmmne-
TEHIIUU

YMHUO

1

2

3

4

5

6

Kypce 5

MOIly.]'[b 1 — OcHoBHBIE CBCACHHUS 0 CETAX U CUCTEMAX Pa,

auocBsa3u — 36

(10+26) uaca

11

Jexyua Ne 1. Knaccugpukayua u npunyun nocmpoenus
cucmem u cemeii paouocensu

1. Cuctembl HA3eMHOM paIuOCBSI3H.

2. CIlyTHUKOBBIC CUCTEMBI PATUOCBSI3H.

3. TpaHKOBBIE CUCTEMBI.

4. CucteMbl COTOBOM CBS3H.

5. CeTH TeNEBU3NOHHOI'O BEIIAHUA.

Jlek.

2

[1K-3

J1.1,
J1.2,
J1.3

1.2

Ilpakmuueckoe 3anamue Ne 1.

CriocoObl MOCTPOEHUS KJIacTepa ¢ pacyeToM OTHOIIECHUS
CUTHaJI/UHTEep(hepeHIIHsl.

ITpon3BoasTCS pacyeTsl BIMSIHUS ISHCTBUS IOMEX

I13 1

[K-3

J3.1

1.3

Jekyus Ne 2. Xapakmepucmuku Kanana 6 cemsax
paouoceasu

1. PactipocTpaneHue curaasiga B CBOOOJHOM
MIPOCTPAHCTBE.

2. BriusiHue MHOTOJTy4€BOCTH Ha paclpoCTpaHEHHE
CUTHAaJA.

3. MonienrpoBaHue OTEPh pacpoCTpaHEHUsI.

Jlek.

I1K-3

J1.1,
J1.2,
J1.3

14

Ilpakmuueckoe 3anamue Ne 2.
Monenu npeacKka3aHus yPOBHS CHTHAIA C PACYETOM
HHEPreTHUYECKHUX MapaMeTPOB.

1132

[1K-3

J3.2

1.5

OO6mue cBoicTBa pauOBOJIH.

[Monspuzanus 21eKTPOMArHUTHOTO TOJIS U AUATAa30HbI
BOJTH Pa/IMOCUTHAJIOB.

OcoOeHHoCTH pacnpocTpaHeHus B aTMOCchepe pailoBOIH
PA3IMYHBIX JUAIIa30HOB.

Bunsl Mogyisiuy ¥ IMpUHA CIIEKTPa PaliOCUTHAIOB.
[TonsspHOCTH MOYNISMK PAIUOCUTHAJIA.

30Ha yBepEeHHOT0 MpHeMa pagrioCUTHAIIOB.

BnusiHre MHOTOITYy4€BOCTH Ha paclpoCTpaHeHHE CUTHAIA.

CPC

MOI[CHI/IpOBaHI/IC IMOTCPb PACIIPOCTPAHCHU.

16

I1K-3

J1.1,
J1.2,
J1.3




CrpyKkTypa nepenaroux 1 NpUueMHBIX YCTPOMCTB.
Mopenb HUppoBOH CHCTEMBI CBSI3H.

1.6

Opranu3zaiiys MHOKECTBEHHOTO TOCTYTA B CETAX
PaIuOCBSI3H.

1. MHOKECTBEHHBIN AOCTYII C YACTOTHBIM pa3AciCHUEM
KaHaJIOB.

2. MHOXECTBEHHBIN JOCTYI C BPpEMEHHBIM pa3AeieHUEM
KaHaJIOB.

3. MHO>KeCTBEHHBIH JOCTYII ¢ KOJAOBBIM pa3JieJIeHHEM
KaHaJIOB

CPC

10

I1K-3

Jd1.1,
J1.2,
Jd1.3

Moayab 2 — Cucrembl MOOMIBHOI cBsi3u — 36 (10+26) yacos

2.1

Jekyus N 3. Cmanoapmul comogoii céa3u.
1. Cranmapt GSM.

2. Crannaptr CDMA.

3. Cranmapt UMTS.

Jlek.

2

I1K-3

J1.1,
J1.2,
J1.3

2.2

Ilpakmuueckoe 3anamue Ne 3.

N3ydeHue cBOICTB MCEBAOCTYYaHBIX
nocnenosareiabHocTel. CuHTe3 reneparopa M-
MOCJIEZIOBATEILHOCTH.

I133

[1K-3

JI3.3

2.3

HcTopus pa3BUTHS MOOMIIBHOM CBSI3H.

Kanan nepenauu B cucTreMax MOJBUKHOU CBSA3H.
BinsiHue xaHana paguocBsA3U Ha Iepelayy CUTHAJIOB C
pa3IUYHON MIMPUHON CIIEKTpA.

PeueBble KOnEpBI U AEKOAEPHI.

KananpHO€ KOOMpOBaHUE.

[TonsATHE M30BITOYHOTO KOAUPOBAHUSI.
Knaccudukanus ko10B.

PaccesHue ommOOK - UCIIOJIb30BaHUE MTEPEMEKEHUSI.
IlonsTHEe KacKaAHOrO KOAUPOBAHUS.

[TpuHmn Typ60-KOAMpPOBaHUS.

CPC

10

[1K-3

Jd1.1,
J1.2,
J1.3

2.4

Jexkyua Ne 4. Cmanoapmul biupoKononocHwvix cemeil.
1. Crangapt Wi-Fi.

2. Crannmapt Wi-MAX.

3. Cranpapt LTE.

Jlex

[1K-3

Jd1.1,
J1.2,
Jd1.3

2.5

Ilpakmuueckoe 3anamue Ne 4.
XapaKkTeprUCTUKU U TapaMeTpbl aHTEHH, IPUMEHSEMBIX B
CUCTEMAaX PaJuOCBSI3U.

I13 4

[1K-3

J3.4

2.6

CranzapThbl TPAaHKOBOM CBSI3H.

1. Cranpapt MPT 1327.

2. EDACS - npumep puUpMEHHOT0 CTaHAAPTA.
3. Crangapt TETRA.

CPC

[1K-3

Jd1.1,
J1.2,
Jd1.3

2.7

Ilpakmuueckoe 3anamue Ne 5.

[TyTn noBeIIEHUS CKOPOCTH TIEPEIavl JAHHBIX B CETAX
paauocBsizu. MHOrOMEpHbIE CUTHAJIBI.

1. OO01miee onrcaHne MHOTOMEPHBIX CUTHAJIOB.

2. MHoromepHast OpTOroHajbHasi MOYJISIIIHSI.

3. Moaynsuust OFDM.

I13 5

I1K-3

JI3.5

2.8

OO1u11e MPUHIUIIBI TOCTPOECHUS AaHTEHH.

OCHOBHBIE XapaKTEPUCTUKHU U MTApaMETPbl AHTCHH.
AHTEHHBI pa3IMYHBIX IHAINIa30HOB.

[{udposast MOAYAIMS B CICTEMaX MOJBUKHON CBSI3H.

CP

10

IK-3

J.1,
J1.2,
1.3




MHoro4yacToTHass MOJYJISILIHS.

[TpuHIHIB pabOTHI MHUPOKOMOIOCHBIX CHCTEM.
Merto/ibl AYTUIEKCHOM Nepe/lauyn JaHHbIX.
KonkypeHuus 3a 10CTyn K KaHaiy.

CriocoObl yBETHMYCHUSI €MKOCTH CUCTEMBI.
Pacnpenenenue kaHanoB B coTax.

Twumer cetert WLAN.

Cets Bluetooth.

Peanu3zanus pazHeceHHOroO npuema.

[IpumeneHune 3KBalIaii3epa B 4aCTOTHO-CEJIEKTUBHBIX
KaHajax.

MeTouka MOHUTOPHHTA CeTel MOOUITBHOM CBSI3U U
00pabOTKH MOJYICHHBIX IAHHBIX B PE3yJIbTATE
HW3MEpPEHHUI.

KoHTtposb paboThl 6eCIPOBOAHBIX CETEH C
KCIMOJIb30BAHUEM CIIELIUATU3UPOBAHHBIX POTrPaMM.
Crangapt HomeRF u ZigBee.

Crenunduxamus IEEE 802.15.3 u IEEE 802.15.3a.
[Ipumenenue texnonorun MIMO B cetsix UTRAN.
3amura KaHaiaoB cBs3u B cucremax Wi-Fi, Wi-MAX,
LTE.

TexHonorus CBEpXIMPOKONOJIOCHON CBSI3H.

. YueOHO-MeToan4ecKoe 1 HHPoOpMAIIHOHHOE o0ecriedeHue TUCHMIIIMHBI

5.1 Pekomenryemasi iuTepaTypa

5.1.1 OcHoBHasi InTEpaTypa

Ko ABTOpBI, 3araaBme H3nareancTBoO, KouL.
COCTaAaBUTEC/IHN roa
JI1.1 I'ankun B.A. udposast MOOMIIEHAS PAIHOCBSI3b: M.: T'opsiuast TuHUS 21
yaeOHOoe ocodure - Tenexom, 2012.—
592 c.

JI1.2 Karynun I'.I1., TenexkoMMyHHKaMOHHbIE CUCTEMBL U | M.: I'opsiuas nuHus 32
Mawmues I'.B., cetu. ToMm 2. Pagnocss3b, - Tenexom, 2014.—
[Nomanronomyno B.H., pasvoBeIIaHue, TeIeBHICHHE. 672 c.

[ITysanos B.IL

noJ1 pei. mpod.

B.IL. IllyBanoBa

JI1.3 Mamues I'.B. LndpoBoe TeneBU3NOHHOE BELaHNE: M.: T'opsiuast muHHA 93
yuebHoe nocobue Jis By30B/ - Tenexom, 2014.—
448 c.
5.1.2 JlonoJHUTEIbHAA JUTEPATYpPa
Kox ABTOpBI, JaraaBne HUzparennscrBo, Kou.
COCTABHUTEIH rojg
J12.1 Kyxosckuit AT CHnyTHHKOBBIE U pagvoOpereiiHbIe PocToB-Ha-/lony:
CUCTEMBI Tepenavn. Y4eOHoe Ceepo-KaBkazckuit
nocobue ¢wman MTYCH,
2012. - 270 c. (rpud
YMO)
J12.2 Mawmues I'.B. OCHOBBI paJOCBA3H U TENEBUACHHUS. M.: «'opsuas

VYu. noc. A1 By30B

IUHASA-TeneKoMy,
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| 2007. 148 c.

5.1.3 YueOHo-MeTOAMYECKOE 00ecniedeHHe /ISl CAMOCTOATEIbHOI padoThl 00y4aloIuXCs

Kox ABTOpBI, Jaraapme HU3nareancTBO, KouL.
COCTABMTEIHU rojg
JI3.1 Kyxosckuit A.T'., Meronndeckne yKka3zaHUs 110 PocToB-na-/lony: 24
IOxnos B.1. MpoBeAeHMIO npakTudeckoro 3ausaTus | CKO MTVYCH,
«CrocoObI MOCTPOCHHUS Kj1acTepa ¢ 2022.
pacyeToM OTHOLIEHHUS
curHay/uHTepdepeHus».
JI3.2 Kyxosckuit A.l'., Meroauueckue yka3aHus 110 Pocros-na-/lony: 35
IOxnoB B.1. MPOBEICHMIO TpakTHdeckoro 3auatus. | CKO® MTYCH,
«Mojenu npecKkazaHusi ypoBHS 2022.
CUTHAJIA C PACYETOM DHEPIreTUIECKUX
apaMeTPOBy.
JI3.3 Kyxosckuit A.l'., Meronndeckne yka3zaHUs 110 PocToB-na-/lony: 26
IOxnos B.1. MpoBeAeHMIO npakTudeckoro 3ausaTus | CKO MTVYCH,
«3yueHue cBOMCTB 2022.
MICEBIOCITYYaTHBIX
nocneaoBaTenbHOCcTed. CHHTE3
reseparopa M-mocienoBaTeTbHOCTIY.
J13.4 Kyxosckuit A.l'., Meroauueckue yKka3aHus 110 Pocros-na-/lony: 7
IOxnoB B.11. npoBeaeHUIo npakTuueckoro 3ausatuss | CKO® MTYCH,
«XapaKTEepUCTUKHU U TapaMeTphl 2022.
AHTCHH, IPUMCHACMBIX B CUCTEMAX
panuocBsI3ny.
JI3.5 Kykosckuit A.I'., Meroaunueckue yka3aHus 10 PocroB-na-/lony: 28
IOxHog B.1. npoBeeHuIo npaktudeckoro 3ausatus | CKO MTYCH,
«IyTH NOBBILLIEHUS] CKOPOCTH 2022.
nepeaayy JaHHBIX B CETAX
paauocs3u. MHOromepHble
CUTHAJIbI».
JI3.6 Kyxosckuit A.l'., Cetu U cHCTEMBI PATUOCBSI3H. PocToB-Ha-/lony: 29
IOxuos B.N. Meroauueckue peKOMEHAALMH IO CK® MTVYCH,
BBITIOJIHEHUIO KOHTPOJIBHOM pabotel. | 2022. - 45 c.
5.2 DJIeKTpOHHbIEe 00pa3oBaTe/ibHbIe pecypchl
91 http://znanium.com/catalog.php?bookinfo=560424
22 http://znanium.com/catalog.php?bookinfo=490318
93 http://znanium.com/catalog.php?bookinfo=458978
24 http://www.skf-mtusi.ru/?page_id=659
25 http://www.skf-mtusi.ru/?page_id=659
26 http://www.skf-mtusi.ru/?page_id=659
37 http://www.skf-mtusi.ru/?page_id=659
28 http://www.skf-mtusi.ru/?page_id=659
39 http://www.skf-mtusi.ru/?page_id=659
5.3 IIporpammHoOe obecnieyeHne
I1.1 MMANA — Co6ognoe I10
I1.2 OCG — CBoboanoe I10

6. MaTepuaJbHO-TEXHUYECKOE O0ecTeuyeHue U CIUNINHBI

6.1 MTO J1eKHMOHHBIX 3AHATHI

1 ‘ Jlexumonnast ayautopus, ocHameHHas mpoektopom, [TK (HoyTOykom), skpaHoMm.
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6.2 MTO naGopaTopHbIX padoT U NPAKTHYECKUX 3aHSITHI

2 | KommbroTepsi.

6.3 MTO py6e:kHbIX KOHTPOJIEH, 32a4€TOB, IK3aMeHOB

1 | KoMmmnbloTepHble ayJMTOPUH C BO3MOXKHOCTBIO BBIXOJa B JIOKalbHYIO ceTh Duinana u
Nurtepner.

9. MeToanuecKkue yKazaHus AJIs 00y4aIIMXCS M0 CAMOCTOATEILHOU
padore

9.1 Yka3auus no MOAT0TOBKE K Pa3/IMYHBIM BUAaM 3aHATHI

Hoctmwxkenne neneil 3ppeKTUBHON MOATOTOBKM CTYJCHTOB B By3aX HEBO3MOXKHO 0e€3 HMX
LeJICYCTPEMIIEHHOM caMocTosTenbHON palOoThl. IIpu 3TOM, Oe3ycinoBHO, Henb3sd 00OHTHCH Oe3
’KMBOTO OOILEHUS U KOHCYJIbTHPOBAHUS CO CTOPOHBI MPO(ECCOPCKO-TIPETIOAABATEILCKOTO COCTAaBa
CamocrosaTrenbHas paboTa CTYIEHTOB SBJISIETCS COCTAaBHOW 4acTblo y4eOHOM pabOThl MU HMMEeT
[ENBI0 3aKpeIUieHue W YIiyOJeHWe TONYYEeHHBIX 3HAHWN M HABBIKOB, TIOMCK M IMPHOOpETEHHE
HOBBIX 3HaHUWI, B TOM YHCIIE C HCIOJH30BAHMEM aBTOMATHU3WPOBAHHBIX OOYyYArOMIUX KYpCOB
(cuctem), a TakXKe BBIIOJHEHHE YYEOHBIX 3aJaHUil, MOJArOTOBKY K HPEACTOSIIUM 3aHIATHAM,
3ayetaM M 3Kk3aMeHaM. OO0s3aTeNbHBIM KOMIIOHEHTOM CaMOCTOSTEIbHOM paboThl CTYIEHTOB
SBJISICTCS BHEAYUTOPHBIM IPAKTUKYM 110 HHOCTPAHHOMY SI3BIKY.

CamocrosTenbHass paboTa  OpraHusyeTcsl IpenojaBaTelsiMM, oOecneuuBaeTcd U
KOHTpospyercss kadenpamu. OHa mnpegycMaTpuBaeT, Kak IpaBHo, pa3paboTKy pedeparos,
BBIIIOJIHEHUE PACYCTHO-TPAQUUECKUX, BBIUYUCIUTEIBHBIX pPAadOT, MOJAEIMPOBAHUS W APYTUX
TBOPYECKHX 3aJaHUN B COOTBETCTBUH C Y4eOHON IporpamMMoil (TeMaTH4ecKUM IJIaHOM H3y4YeHHUs
mucuuIuiHel). OCHOBHAS 1I€Jh TaHHOTO BHJA 3aHSITHUN COCTOUT B OOYUEHHH KYpPCaHTOB METOJaM
CaMOCTOSITENIbHON pabOThI ¢ Y4eOHBIM MaTEPUATIOM.

Marepuan, nojiexanuii o0pabOTKE Ha CaMOCTOATENbHBIX 3aHATHUSAX, HAMEYAeTCs IpHU
pa3paboTke MporpaMMmbl CaMOCTOSTENbHONH paboTel. OmbIT, HaKOIUIEHHBIH Kadeapamu B
OpTaHU3aIH CAMOCTOSITENILHBIX 3aHSATHH, YTO MaTepHal, BBIICIIEMBIA Ha TaKUE 3aHITHS, TOJHKECH
YIOBIIETBOPSTDH CIETYIOIUM TPeOOBAHUSM:

- OBITH M3JI0KEHHBIM B YYEOHHKE TOCTATOYHO ITOJHO U C IPHMEPAMU;

- o0ecrieunBaThCs JTOCTATOYHBIM KOJUYECTBOM JIMTEPATYphl, y4EOHBIX MOCOOMi. yueOHO-
METOAMYECKIX MaTePHAaJIOB, 00Pa3IIOB TEXHUKH

- coJiepKaTh MaTepuall. yriayOJstouil 3HaHus, TOTyYeHHbIE Ha JIEKLIUY;

- OCBauBaTh MPOOJIEMHBIE €I1I€ HE TIOJTHOCTHIO PEIIEHHBIE BOIIPOCHI.

[TpoBenenuto caMocTOsTENLHOM pabOTHl (Kak M J100Oro JApyroro BUAA 3aHATHI) JAOJDKHA
MPE/IIECTBOBATH MOATOTOBKA, KaK MPENoJaBares, TaKk 1 00ydaeMbIX.

[ToctanoBKy 3agaum  oOy4aeMbIM Ha MPOBEAECHUE  CAMOCTOSTEIBHOIO  3aHSATHS
IpenojaBaTesib OCYLIECTBISIET Ha OJHOM M3 3aHATUH, MpeaulecTByiolieMy naHHomy. OH
Pa3bICHAET CMBICI 3aHATHS U YKa3bIBAET, YTO K HEMY CTY/AEHTHI JOJKHBI IPUTOTOBUTH. 3a/1aHUE Ha
CaMOCTOATENIbHYI0 paboTy JOKHO OBITh BBIIAHO 3a0JIaTOBPEMEHHO C TeM, YTOOBI CIIyIIaTeNH
UMeIu BpeMsi Ha HH(GOPMAIMOHHBIHN MOKCK B OMOIMOTeKe HEOOXOAMMBIX TOCOOUIA.

MeToauky camMOCTOATENbHOM paboThl Bce oOy4yaemble BHIOMPAIOT WHAMBHAYaJIbHO, HO
METOAMKA JOCTH)KEHUS KOHEUHOH LeIM MOXET ONpeAessaTbhCcs MpernojaBaTeileM W BKIHOYATh:
MOCJIEIOBATENBHOCTh HM3YyUYEHUS! M YCBOEHHUS Y4EOHO-METOJUYECKOro MaTepuaina, MOCOoOHid,
PYKOBOJICTB, HAaCTaBJIEHUH, TEXHUKH W T.J.; OINpEJeNIeHHE IJIaBHOTO B HM3y4aeMOM Marepuaie,
MaTepuase, KOTOpblii He0OXOIUMO 3aKOHCIEKTUPOBAThH; MPOCMOTP Y4EOHBIX KHHO(QHIBMOB U HUX
o0cyxieHue; paboTy CTYIEHTOB 110 WHAMBHUIYAIbHBIM 33JJaHUAM; OIPOC 00y4aeMbIX B TEUEHUH 7-
10 MHHYT C 1IEJhIO IPOBEPKU YCBOCHUS TIIABHOTO M3 IIPOYNTAHHOTO MaTepHaa.
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[Ipy BO3HMKHOBEHHM 3aTpyAHEHUH y 0OydaeMbIX B pa3peIIeHHUH BOIPOCOB 3aJaHUS
MPEoIaBaTeNIi0  HEOOXOIUMO MPEIyCMOTPETh, YTOOBI KaXKABIH 0O0y4aeMblii MOT TIOJTYYHUTh
OTNEPATUBHYIO KOHCYJBTALMIO IO JIFOOOMY BOIPOCY, €CIH K€ MPH CaMOCTOSTEIbHOH padoTe
BO3HUKAIOT 3aTPYIHEHHS MO0 OJHOMY M TOMY K€ MaTepually (BOIPOCY) Y MHOTHX O0Y4aeMBbIX, TO
KeJaTeJIbHO MPOBECTH TPYNIIOBYIO KOHCYJIBTALIUIO.

Jliss KOHTpOJIE YCBOGHHUSI YU4EeOHOTO MaTepHalia IeinecooOpa3HO MPOBOIHMTH B TPYIIIOBOE
cobeceoBaHUE WM OOCYKJICHHE U3y4aeMOro MaTepualia, IpoBeIeHUE KOHTPOJIbHBIX PadoT U T.II.
KoHTponbHbIE MEpONpUATHS TPU JODKHOW MX OpPraHU3allid TO3BOJISIFOT HE TOJBKO OICHUBAThH
3HaHUS MaTepuana, HO ¥ yIIIyOUTh U 3aKPENUTh €ro y 00yJaeMbIX.

[TpuBeTCTBYETCS HCIIOIB30BAHNUE KOMITBIOTEPOB, KOTOPOE:

- pacmupsieT UHQOPMAMOHHYIO 0a3y yueOHBIX 3aHITHIA,

- TOBBIIIAET AKTUBHOCTh OOy4aeMbIX. M3 maccWBHOrO mojydarens HH(QOpMaUu OHH
MPeBpamaoTCs B €€ T0OBITYMKOB:

- CIOCOOCTBYET PAa3BUTHIO CITIOCOOHOCTEH K aHAIM3Y U 0000IICHHUIO, YIIyUIIaeT CBI3aHHOCTb
, LINPOTY U TITYOMHY MBIIUICHUS;

- o0sier4yaeT ycBoeHHe aOCTPaKTHOT'O MaTepuaa , O3BOJISIET MHOTOE U3 HEro MPEICTaBUTh B
BU/JIE KOHKPETHBIX 00pa30B;

- TpUy4YaeT K TOYHOCTH, AKKypaTHOCTH, MOCJIEJOBATEIBHOCTU JEHCTBHI CIIOCOOCTBYET
Pa3BUTHIO CAMOCTOSITEIILHOCTH.

Ta6n1z1ua 3 — YueOHBIH MarTrepuall, BBIHOCHUMBIN Ha CaMOCTOSITEIbHOE HU3YYCHUC CTYACHTAM

ouHOM Popmbl 00yUeHUs

TeMmpl, pazzienbl, BHIHECEHHbBIE HA CAMOCTOSTEIbHYO IIO/ITOTOBKY, BOIPOCHI IS Yacos
No TMIOJITOTOBKH K MPAKTUYECKUM 1 JTA0OPATOPHBIM 3aHSTHSIM; KYPCOBBIE PaOOTHI, Beero: Henens
B CoJIep>KaHKe KOHTPOJIBbHBIX paboT; PeKOMEH ALK 110 UCTIOIB30BAHUIO JIMTEPATYPH, 42 '
OBM u nip.
Monyns 1

1 OOGm1me cBOMCTBA paInOBOJIH. 4 1
[MTonsipuzanus >IeKTPOMAarHUTHOTO MOJISL M JUara3oHbl BOJIH paJilOCUTHAJIOB.

2 Oco0eHHOCTH pacpoCTpaHEeHus B aTMoc(epe palioBOIH Pa3InYHbIX 4 2
JIana30HOB.

3 Bunbl Mogyssium v MprHa COeKTpa paarnocursaios. [lonspHocTs 6 3
MOJYJISILMU PAJUOCUTHAA.
30Ha yBEepEeHHOT0 TIpHUeMa PaliOCUTHAJIOB.

4 BriusiHue MHOTOIy4eBOCTH Ha pacpocTpaHeHUe CUrHana. MoearpoBaHue 4 4
NOTEPh PACIIPOCTPAHCHHUS.

3) CrtpyKTypa nepenaromux U NpueMHbIX yCTpoicTB. Moens @ poBoii 4 4
CHCTEMBI CBSI3U.

Monyns 2

6 HcTopus pa3BuTHS MOOMIBHOH CBSI3H. 2 6
Kanan nepenaun B cucreMax MmoJiIBUXHOM CBsI3U. BiMsHue xaHana paanocBs3u
Ha Iepeiady CUTHAJIOB C PA3JIMYHON NIMPUHOMN CIIEKTpA.

7 PeueBrbie KoephI U JEKOEPHI. 2 7
KanasipHOE KOAMpOBaHUE.
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[TonsTHE N30BITOYHOTO KOANPOBAHNS.
Knaccugukarus KoJoB.

PaccesHue ommOO0K - HCITOIL30BaHUE MEPEMEIKCHU .
ITonsTHE KacKagHOIO KOIAUPOBAHUA.

10

[Tpunuun Typ60-KOAUPOBAHUS.

10

11

OO0111e MpUHIUIIBI TOCTPOECHUS AHTEHH.

OcHOBHBIE XapaKTEPUCTUKH U NTapaAMETPbl AaHTEHH. AHTEHHBI Pa3IMYHbIX
JaTa3oHoB.

LudpoBast MOAYIAUSA B CUCTEMAX IMOABIKHON CBsI3U. MHOro4acToTHas
MOJLYJIALIHS.

11

12

[TpuHIHITBI paOOTHI MIUPOKOMOIOCHBIX CUCTEM.

MeTtonbl AyNIEKCHON NTepeaaun JaHHBIX.

KonkypeHuus 3a 10CTyI K KaHamy.

CrniocoObl yBenMUYEHUS! EeMKOCTH CUCTEMBL. PacnpesienieHrne KaHajioB B COTax.

12

13

Tune! ceteit WLAN.
Certs Bluetooth.

13

14

Peanuszanus pasHECEHHOr0 pueMa.
IIpuMeHeHne sKBasaii3epa B 4aCTOTHO-CEJIEKTUBHBIX KaHaIaXx.

14

15

MeTtoauka MOHUTOpHUHTA ceTeld MOOMIIBLHOMU CBSA3H U 00pabOTKU MOTy4YEeHHBIX
JIAHHBIX B PE3YJIbTATE U3MEPEHUN.

15

16

KonTtposb paboTsl 0eCIpOBOAHBIX CETEN C UCIOIB30BAHUEM
CHEIMAJIN3UPOBAHHBIX POTPaMM.

16

17

Crangapt HomeRF u ZigBee.
Cremuduxarnms IEEE 802.15.3 u IEEE 802.15.3a.

17

17

[Tpumenenue texnomorun MIMO B cetsix UTRAN. 3amura kaHajioB CBSI3U B
cucremax Wi-Fi, Wi-MAX, LTE.
TexHOoI0THsI CBEPXIITUPOKONIOJIOCHON CBSI3H.

17

Ha camocrosTensHyto paboTy CTyIeHTaM OYHO-3a04YHOM M 3a0yHOH (opM o0OyueHus

BBIHOCUTCSI MaTepuall, peiCTaBIeHHbIN B Ta0au1e 4.

Tabnuna 4 — YueOHbIi MaTepuall, BBIHOCUMBIM Ha CaMOCTOSITENIbHOE U3yUEHHE CTYACHTaM

OYHO-3a0YHOM U 3204HOM (popM 00ydeHUs

NeNo

71a00PaTOPHBIM 3aHATHUSAM; KypCOBbIE pabOThI, COJIEpKaHUE
KOHTPOJIbHBIX PadOT; PEKOMEHIAIMH [0 UCTIOIb30BAHUIO
autepatypsl, 9BM u ap.

TCMI)I, pa3aciibl, BBIHCCCHHBIC Ha CAMOCTOATCIIbHYIO Yacel Ha HN3YUCHUC
MMOATOTOBKY, BOIIPOCHI JIA ITOATOTOBKHU K ITPAKTUYCCKUM U Bcero gacos - 52

Monyis |

OO6mue cBoiCTBa paMOBOJIH.

[Tonspu3zanus 2IeKTPOMArHUTHOTO TOJISI U JUAa30Hbl BOJTH
PaJIMOCUTHAJIOB.

OcoOeHHocTH pacnpocTpaHeHus B aTMOchepe paiioBOIH
PA3IMYHBIX JUAlla30HOB.

Bunsl Mogyisiuy ¥ IMPUHA CIIEKTPa PaliOCUTHAIOB.
[TonsspHOCTH MOYNISUH PAIUOCUTHAIIA.

30Ha yBEepEeHHOT0 MpHeMa pagrioCUTHAIIOB.

BrnusiHue MHOTOJTy4eBOCTH HA PaclpoCTpaHCHHE CUTHATIA.
MonennpoBaHue MOTEPh PACIPOCTPAHEHHUSI.
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CtpyKTypa nepenaroumx 1 NpueMHBIX YCTPOUCTB. Mojaenb
1IU(POBOI CUCTEMBI CBSI3H.

Opranuzanys MHOKECTBEHHOT'O JOCTYIIA B CETAX PaJUOCBA3H.
1. MHO€CTBEHHBIN JOCTYII C YACTOTHBIM Pa3eICeHUEM
KAHAJIOB.

2. MHOK€CTBEHHBIN JOCTYI C BpEMEHHBIM Pa3eICHUEM
KAHAJIOB.

3. MHOEeCTBEHHBIN JOCTYI ¢ KOJAOBBIM pa3J/IeJICHUEM KaHAJIOB

Monayinb 2

HcTopus pa3BUTHSI MOOMIIBHOM CBSI3H.

Kanan nepenaum B cucremax noABUKHOM CBSI3U. BriusiHue
KaHaJla paJMOCBsI31 Ha Mepeady CUTHAJIOB € Pa3IuYHON
IIMPUHOMN CIIEKTpa.

PeueBblie kozepbl U ACKOACPHI.

KananbHoe konmpoBaHue.

[ToHsITHE U30BITOYHOTO KOJUPOBAHUSI.

Knaccudukanus kogos..

Paccesaue ommooK - UCIOTB30BaHUE ITEPEMEIKCHUS.
[ToHsiTHE KaCKagHOTO KOAUPOBAHMUSL.

[IpuHumn Typ60o-KoaupoBaHUsl.

CrangapThl TPAHKOBOM CBSI3H.

1. Cranpapt MPT 1327.

2. EDACS - npumep pupMeHHOT0 cTaHmapTa.
3. Crangapt TETRA.

OO01¥e MPUHIIMITBI TOCTPOSHUS aHTCHH.

OcCHOBHBIE XapaKTEPUCTUKHU U TTapaMeTPbl aHTCHH. AHTCHHBI
pa3IMYHBIX TUAMAa30HOB.

[udposas MoxyIsLus B CHCTEMaxX MOABMKHON CBSI3H.
MHoroyacToTHasi MOYJISILUS.

[TpuHIUIIBI paOOTHI HIUPOKOIIOIOCHBIX CHCTEM.

Mertoabl OyNIeKCHOU Nepeaadyn JaHHBIX.

Konkypenuus 3a 10CTyn K KaHaiy.

CrniocoOsl yBeIMYEHHUS] eMKOCTH CUCTEMBL. Pacmpenenenue
KaHaJIOB B COTaXx.

Tumnsl cereit WLAN.

Cets Bluetooth.

Peanuzanus pazneceHHOro nprema.

[IpuMeHeHne sKkBanaiizepa B 4aCTOTHO-CEJIEKTUBHBIX KaHajax.
MeToauka MOHUTOPHHTA ceTeld MOOUITbHOM CBS3U U 00pabOTKH
MOJYYEHHBIX JIAHHBIX B PE3YyJIbTATE U3MEPEHU.

KoHnTpomab paboTel 6ECIPOBOIHBIX CETEH ¢ MCMOIB30BaHUEM
CIIELIMAIM3UPOBAHHBIX MPOTPAMM.

Crangapt HomeRF u ZigBee.

Cnemudukarnus IEEE 802.15.3 u IEEE 802.15.3a.
[Ipumenenne texnonorun MIMO B cetsix UTRAN. 3amura
KaHajaoB cBs3u B cucremax Wi-Fi, Wi-MAX, LTE.
TexHonorus CBEpXImMpOKONOJIOCHON CBSI3H.
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