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1. HEJIM OCBOEHUSA JUCUUITJIMHbI

LeassmMu ocBoeHus aucuUIIMHBbI " PagHocucreMbl MOOM/IBHOH TPAHKHHIOBOW H
COTOBOM CBSI3H " SIBJISAAIOTCH:
1. [TosryyeHue CcTy/IeHTaMH 3HAHUH IO BOMNPOCAM IOCTPOEHHUS PAJUOCETEH MOOUIIBHOM CBS3H.
ocoOeHHOCTeH UX (PyHKIMOHUPOBAHUS /11 COBPEMEHHBIX CTaHAAPTOB COTOBOM M TPAaHKHHIOBOM
CBSI3H.
2. OcBoeHHe MyTel TEXHUYECKOH pealln3alliy ceTed U cucTeM MOOUJIbHOM paluoCBsI3H
3. IloaroroBka B 0671aCTH MPOEKTUPOBAHUS CUCTEM MOOUIIBHON PAZIMOCBSA3H
4. TloaroroBka B 06JacTH PaJUOTEXHUKH /ISl Pa3HBIX cep MpopecCHOHAIBHON JIeSTeIbHOCTH
CIELMAJINCTA.

® [IPOEKTHO-KOHCTPYKTOPCKOH;

® [IPOU3BOJACTBEHHO-TEXHOJIOIHYECKOM;
® HAYYHO-HCCIIEJOBATEIbLCKOM;
[ ]

CCpBHCHO-3KCHJ’IyaTaL[HOHHOﬁ.

2.MECTO JUCHMIIVIUHBI B CTPYKTYPE OIIOII BO
Jucunmimna «PaguocucTeMbl MOOMJIBHOH TPAHKHHIOBOH M COTOBOH CBSI3H»
OTHOCHUTCS K BapuaTtuBHOM 4yactu aucuuniuH (b1.B.O/1.9). [IpeameroM u3yueHus SBISIFOTCA
KjaccuUKallKs, 3Tanbl pa3BUTUS HA3eMHBIX CPEJACTB MOOWIBHOM CBSI3H. OCOOEHHOCTH HX
(GYHKIMOHUPOBAHHUS, IPUHIIUIIBI OPraHU3AUN U OCHOBHBIC TEXHHUYECKHE PEICHHs Ha IpUMeEpe
CTaHAApPTOB, IPUMEHSAEMBIX B COBPEMEHHBIX CUCTEMAX.

B3aumoceasv ¢ Opyzumu oucyuniunamu

Hsyyenne kypca «PammocucreMbl MOOMIBHOW TPaHKUHTOBOW M COTOBOM CBSI3H»
Oa3upyeTcs Ha 3HaHUSAX. TOJYYEHHBIX B Kypcax: BbICIIas MaTeMaTHKa (aupdepeHiuaibHoe 1
MHTErpajbHOE UCUUCIIECHUE, TU(depeHInaNbHble YPABHEHUS, TEOPHS BEPOSTHOCTEN, (DYHKIIMS
KOMILICKCHOM II€peMEHHOM, onepartopel @ypbe u Jlanmaca, OCHOBBI TEOpHUH IICTICH.
paJMOTEXHHYECKUE LenH M CUrHaibl. llodydeHHble 3HAHHsI MCMONB3YIOTCS B JajbHEHIIEM B
Kypcax "YcTpoiictBa mnpuema U 00paboTku curHanoB", "YcCTpoiicTBa TEHEPUPOBAHHS W
(GopmupoBaHus paguocurHanoB","OCHOBBI TEOPHH pPaAMOTEXHHUYECKHX cucTeM'."OCHOBBI
tenesuaenus”."Lludpposas  obpaborka  paguorexHuyeckoi — mHpopmauuu',  "OCHOBBI
[POCKTUPOBAHMS PAIMOTEXHUUYECKUX CHCTEM', IIOJYYEHHbIE 3HAHUSI MOTYT OBITh HCIIOJIb30BAHbI
Opd JIMIJIOMHOM IIPOEKTUPOBAHMHM. a TaKXKe B IIpOLecce TMOATOTOBKH H  IPOBEACHHS
ABTOMATH3MPOBAaHHBIX J1a0OPAaTOPHBIX MCCIEAOBAaHUH M  MPOU3BOJACTBEHHBLIX HCIBITAHUIA

paauoannaparypsbl.

3. KOMIIETEHIHUH OBYYAIOLIETIOCsl, ®POPMUPYEMBIE
B PE3YJIbTATE OCBOEHUS JUCIIUITJIMHBI

B pesyibTare 0OCBOGHUS AUCIMIUIAHBL, 00YUYArOIIUICS JOIKEH:
3HATH:

e xjaccH(UKALHIO U IBOJIIOLHIO CHCTEM  MOOMIBLHOM cBsizu;(OITK-7)
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e [IPUHIMIBI  TepeAayd  CUTHAIOB  9JIEKTPOCBS3H,  METOAbl  MOJYJISALMH  H
JEMOJTYJISAIMA aHAJIOTOBBIX U IU(PPOBBIX CUTHAJIOB;

® [IPUHIMITBI MHOTOKaHAILHOHN Mepeaady COOOIEHUH, CIIOCOObI YaCTOTHOIO. BPEMEHHOIO
¥ KOJIOBOTO YIIJIOTHEHHUsI KAaHAJIOB.

® XapaKTEPHUCTUKHU CPEIbl PACIPOCTPAHEHUS PAJHMOBOJIH COTOBOW M TPAHKWHIOBOH CBSI3H.
[OMEXH U BHIbl HCKOXCHUH CHUTHAJIOB IIPH PacIpOCTPAHEHHH

e  MeTOo/bl KOMIIEHCAIIMH HCKAKEHHI CUTHAJIOB HA TPAcce paclpoCTPaHEHHUs Ha IpUMepax
COTOBBIX CETEH CBSI3M BTOPOT'O MOKOJICHHUS:

e METOJbl I[MOMEXOYCTOMYMBOIO KOJMUPOBAHHUS B CHUCTEMax MOOMIIBHOW paIdOCBS3H.
METO/Ibl KOJAMPOBAHUS PEYEBBIX COOOIIECHUH;

e apXUTEKTypy paauouHTepdeiicoB MoOmwibHbIX TenepoHoB GSM., cdmaOne. NMT,
UMTS, WCDMA, LTE.

e panuouHTepdercsl MOOMIIBHBIX cHCTeM CBsI3U TpeTbero nokosienust 1 (OIIK-1.0I1K-7)
BBICUIUX TOKOJICHUH

Ymern:

® CaMOCTOSITEIbHO CTaBMTh MW pellaTh HOBBIE MHKEHEpHBbIC 3aja4d B 00J1acTH
NpoeKTUpoBaHus cucteM MoOUIbHOU cBsi3u;(OK-7.11K-1.011K-7).

® HCIIOJb30BaTh COBPEMEHHBIE CPEICTBA BBIUUCIUTEILHOM TEXHUKH JJIs PEIICHUs 3aaad
0o6paboTtku curnanos;(I1K-1)

® CaMOCTOSITeNIbHO paboTaTh CO CHEIHAIILHOM JINTEpaTypoi

Baanern:

e METOJaMH M CIOCOOAMH MHMKEHEPHOI'O MPOSKTHPOBAHHS COBPEMEHHBIX CHCTEM
MoOuibHOM paanocsszu; (OK-7.ITK-1,0I1K-7,0I1K-1)

® METOJaMH OSKCIHEPDUMEHTAJIbHBIX HCCIEAOBAaHMH W  HCHBITAHUH  pa3paboTaHHBIX
YCTpPOMCTB;

e MeToaaMH 00pabOTKH pPe3yJIbTaToOB IKCIEPUMEHTAIbHBIX HCCIIE0BAHHIA;

4.CTPYKTYPA U COAEP)KAHUE JUCIHMUIIJIMHDBI: «PagnocucTeMbl MOOHIbHOIM
TPAHKHHIOBOM M COTOBOH CBAI3H»

OOu1ast Tpy10€MKOCTh JUCHHUILTHHBI COCTABIIAET 4 3a4eTHBIX eAUHUIBI (144 yacoB).

No

wn

Obbem Dopmbl
yueOHOH | TekyLuer
§ pabotbi ¢ | O

e 2 TpUMEHe | KOHTpaJI
S § HUEM A yCrieBa-

Z = Buabl yyebHol paboThl, BKIKOYas MHTEPAKT | eMOCTU,

Paznen O| T| CcamMoCTOsATENbHYIO paboTy CTYAEHTOB U VBHBIX (hopma
JUCLMIUTHHBI § TPYAOEMKOCTD (B 4acax) METOIOB | TMPOMEK
YTOYHOH
arrecTall

20
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Jlexkumu

Koncynbrammm

[TpakTuueckue

3aHUATHA

JlabopartopHble

paboThl

KonTp. pab.
CPC

KIUKP

MOOHIBHOM
MOJENH
OTKPBITHIX
CHCTEM
CBSI3H.
3BOJIIOIHUS
MOOHIBHOM
CHCTEM

CrpykTypa  ceTei
cBsi3u.IloHATHE 0
B3aUMOJEUCTBUSA
CUCTEM. CTtpykTypa
MOOHJIBHOM
Knaccudukauus u
CHCTEM
cBA3U.OCHOBHBIE€  THIIbI
MOOMJILHOM CBSI3H.

(8]
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2/40

!\)

TpaHKHUHTOBbIE CHUCTEMBI CBS3H.
[Mpunuun TtpaHkuHra. HMcropus
pa3BUTHUS TPAHKHUHIOBBIX CUCTEM H
OCHOBHbIE NPUHLIUTIBI ux
MOCTPOEHUs.  AHAJIOrOBblE  H
dpoBbie TPaHKUHT OBbIE
CHCTEMBI CBSI3H.

o

[§9)

2/40

CHCTEMBI IEPCOHANBHOTO BBI30BA.
OCHOBBI  MIOCTPOEHUS, HUCTOPUA
pazBuris.  OCHOBHBIE  THIIbL.
Cucremsl u CTaHAapThI
6ecnpoBOIHOMN Teae(OHHH.

(%)

o

2/40

CucteMbl CITyTHMKOBOM  CBSAI3M.
OCHOBHBIE XapaKTEPUCTUKU
KOCMHUYECKOT0o CerMeHra.
O6opynoBaHe M CTPYKTypa
Ha3eMHOro cermeHra. IlpuHOMIBI
(yHKIMOHUPOBaHUs OCHOBHBIX
CHUCTEM CITyTHUKOBOH CBSI3H.

2/40

Peiitn
HT
KOHTPO
Jb Nel

XapaKkTepUCTHKU cpensbl
pacrmpocTpaHeHUusi PaJHOBOJIH B
COTOBOIi CBSI3H, MIOMEXH B KaHajlax
CBS3M.  YACTOTHbIE [MANa30HBI,
UCTIONb3yeMble B MOOWIIbHOM
CBSI3H. MHoroayuyeBoe
pacnpoCcTpaHeHHe pPaaMOBONIH U
ero  TMOCHeICTBHUS.  3aTyxaHue
CUTHAIOB TPH PacHpOCTPaHEHUHU.
3amMupaHus CUTHAJIOB..
Monynsauus CHTHAJIOB B
M poBbIX " aHaJIOrOBBIX
chUcTeMax  MOOWIbHOWH  CBA3M.
Moy nsuoHHbIE (dopmarsl
COTOBBIX CHUCTEM CBSI3U BTOPOIo
MOKOJIEHHUSI. MoaynauuoHHbIE
¢dopmaTel LMGPOBLIX CTaHAAPTOB
COTOBOM CBSI3U TPETBETO,
YeTBEPTOTO MOKOJIEHHUS.

o

2/40

OpFaHPBaLIHﬂ MHOXECTBEHHOT'O
JOCTyINa MW AYIUIEKCHOIo peXuMma

o

2/40

Peittn




CBA3U. MHOXKECTBEHHBIH 1OCTYI C
4acTOTHBIM, BPEMEHHBIM u
KOMOBBIM pa3/eIeHHEM KaHaJOoB.
PeanbHas abOHEHTCKas €MKOCTb
COTOBBIX ~ CHCTEM  MOOMIbHOM
cBs3i.  Meromel  GoprOBI  C
MCKaXEHUAMHU Ha Tpacce
pacnpocTpaHeHus.  YIpaBieHHe
MOIIHOCTbIO B KaHaJjax,
pa3HECEHHBbIN MpUEM, MONABICHUE
MEXCHUMBOJIbHON HMHTEepdepeHLy,
SKBaJIaW3MHT, anroput™ Burtepou.

KOHTPO
JIb No2

7. | [lomexoycTOHYMBOE KOAWPOBAaHUE
B crcTeMax MOOUIBHON
paguocBsi3u.  BuiouHble  KOIbI,
CBEPTOUYHBIE KOIbI, MEpPEMEKEHUE
CUMBOJIOB. HudpopmanroHHas
6e30macHOCTL B MOOMIIBHBIX
cucTeMax CBS3H. MeTtonb!
wudpoBaHus, Cucrembl
mugpoBaHus c OTKPBITBIM
kmovyoM.  UneHtudpukauus — u
ayTeHTHGMKaUMs B  CHUCTEMax
MOOHIBHOM CBSA3M.

[39]

o

2/40

8. Konunpopanue peYeBbIX
coobuieHuii. PeueBble  KOAEKH.
Kopnepsl (bopMbl peUYEBOro
CUTHAJIA. Boxoaepsl.
Panuounrepoeiic MOOUIIBHOTO
tenepona  GSM. OG6uias
xapakTepucTuka ctanpapra GSM.
CTpykTypa W ajiroput™M padoTbl.
ApXUTEKTYpa paauouHTepdeiica.
Jlorngeckue 1 ¢bmnueckue
KaHaJbl. [MoaxnroueHue u
OTKJIIOYE€HHE MOOMJIbHOM CTaHLMMU.
Poymunr. DcraderHas nepenaya.

o

2/40

9. | PaguounTepdeiicel  MOOMIBbHBIX
CHCTEM CBSI3M TPETHETO MOKOJICHHS
OO0mas KOHLeNUUs MOOWIbHOM
CBSI3U  TPEThero  MOKOJICHHUS.
PannounTtepdeiic CHCTEMBI
UMTS/FDD.O61uas
XapaKTepUCTMKa W  OCHOBHbIE
napameTtpsl. Cucrembl LTE.

9,10

o

4/40

Peiitn
HT
KOHTpPO
JIb Ne3

Bcero

20

58

20/40

Dk3aM
eH (36)




5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

5.1. AKTHBHbBIEC H HHTEpPAKTUBHbIE (popMBbI 00yUeHHUs

C uenbro (GOPMHPOBAHHS W Pa3BUTHS MNPOPECCHOHATBHBIX HABBIKOB CTYJICHTOB B
yueGHOM ITPOLIECCE UCIIOIB3YIOTCS aKTUBHBIC M MHTEPAKTHBHBIE (POPMBI IIPOBEJCHUS 3aHATHH B
COYEeTAaHMM C BHEAayIUTOPHOH paboroi: (1abopaTopHble pPabOTHI, KOHTPOJIbHBIE ayIUTOPHBIC
paboThbl, HWHIMBHAyalbHble JaoMamiHue paborThl). OObeM  3aHATHHA, MPOBOJMMBIX B
MHTEpaKTHBHBIX (opMmax. coctasisieT 20 vac (40%).

5.2. CamocrosiTe;ibHasi padoTa CTYI€HTOB
CamocrosTenbHas (BHeayAMTOpHasi) paboTa CTyJEHTOB  BKJIIOYAET  3aKPEIICHHUE
TEOPETHYECKOr0 MaTepHala Py MOArOTOBKE K BHIIOJHEHHIO U 3allUTe 1abopaToOpHbIX 3aaHUM.
a TaKKe IpM BBINOJHEHWH WHIMBHIAYaIbHON noMamiHed paboThl. OCHOBa CaMOCTOSTEIbHON
paboThI - U3yUEHHE JTUTEPATYPHI 10 PEKOMEHIOBAHHBIM HCTOYHUKAM U KOHCIIEKTY JICKIIHH.

5.3. MyJabTuMeaHiiHbIe TEXHOJIOTHH 00yYeHHs

Bce NEKIMOHHBIE 3aHATUS IPOBOJATCS B BHJE MNPE3CHTAMH B MYJIbTUMEAMHHOM
ayJMTOPUH C MCIOJIb30BAHMEM KOMIIBIOTEPHOIO MPOEKTOpa M MpejcTaBieHuem ot 15 o 30
CJIAHJIOB MO KaXKI0M JIEKLIHH.

CTymeHTaM [peIOCTaBISEeTCs] KOMIIBIOTEPHBIM Kype JIEKIMH W ONHCAaHHUs BCEX
nabopatopHblx paboT. KOMIIBIOTEpHBIE TEXHOJOTMH MCHONb3YIOTCA s OGopMIIeHHUS
nabopaTopHBIX padoT.

5.4. Jlekuuu NpUIJalMIeHHbIX CIIEHAJIHCTOB
B pamkax y4eOHOro kypca «PagnocucreMbl MOOMIBHON TPAHKUHIOBOM M COTOBOM CBSI3M)
IpeyCMOTPEHbI BCTPEYH C IPEACTABUTENSMU DPOCCHHCKMX M 3apyOEKHBIX KOMIIaHHH.
BBICTYIUICHHS U JIEKLIUK CIIELHATMCTOB, B YaCTHOCTH:
e JI0KTOpa (pU3HKO-MaTeMaTHUECKHX Hayk, mpodeccopa, B.I'. Pay:
e JIOKTOpa TEXHHYECKHX HaykK, mpodeccopa, 3aB. kadempoir MDU (r. Mocksa) B.I'.
Kapraiuesa.

5.5 PeiituHroBasi cucrema o0y4eHus
PeHTHHI-KOHTPOJIb HPOBOIUTCS TpH pasa 3a cemecTp. OH mpeamosaraer OLEHKY
CyMMapHbIX OaIOB 1O CIEAYIOIMM COCTaBJISIIOIIMM: aKTMBHOCTh HA KOHTPOJIbHBIX 3aHATHUSAX:
Ka4eCTBO BBIOJHEHHS JOMAIIHUX PSHTHHIOBBIX 3aJaHUui U JaG0paTOpHBIX paboT.

6. OHEHOYHBIE CPEJACTBA /UISI TEKYIHEI'O KOHTPOJISI YCIIEBAE-
MOCTH, IPOMEKXYTOYHOMN ATTECTAILIUU 1O UTOI'AM OCBOEHMUSI
JUCHUITJIMHBI 1 YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOSATEJIBHOU PABOTBI CTYJIEHTOB

6.1. Bonpocel k 3k3aMeHyno qucunniune  «PaanocucreMbl MOOHIBHOM
TPAHKHHIOBOH H COTOBOM CBSA3ZH»

| 1 | Knaccudukarys u 5B0JIOIHS CHCTEM MOGHITHHONM CBSI3H.




2 | IlpodeccroHabHbIE (YaCTHBIE) CUCTEMBI IOABHIKHOM PaIHOCBSI3H.

3 | CucreMbl IepCcOHANBLHOTO panuoBbi3oa (Paging Systems).

4 | Cucremsl coToBO#M moaBHKHOM paarocBsisu (Cellular Radio Systems).

5 | Cucremsl 6ecripoBonbIx TenedonoB (Cordless Telephony).

6 | Metoabl kitaccu(UKaIMi CUCTEM MOOUIIBHOH CBSA3H.

7 | MHOXECTBEHHBIH JOCTYN C YaCTOTHBIM pa3JeICHUEM KaHAJIOB CBSI3H.

8 | MHOXeCTBEHHBIN JIOCTYII C BPEMEHHBIM Pa3JIeICHUEM KaHAJIOB CBSI3H.

9 | MHO€ECTBEHHBIN JOCTYT C KOJOBBIM pa3/IEJICHUEM KaHAJIOB CBSI3H.

10 | TpaHKUHTOBBIE CUCTEMBL. TPaHKHMHIOBBIE CHCTEMBI CTaHAapTa
SmarTrunk?2.

11 | TpankoBble CUCTEMBI C paclpe/ieIeHHbIM ynpasiaeHueM LTR.

12 | Cucrema MPT-1327.

13 | Crannmapt TETRA.

14 | Tomonorus COTOBBIX CETEH.

15 | CoToBBIE CHCTEMBI IEPBOTO MMOKOJICHHS.

16 | CoToBBIE CUCTEMBI BTOPOT'O IIOKOJIEHHS.

17 | Ob1uas KoHIEenUs MOOKIIBHOM CBSI3H TPEThETro MmokosieHus. OCHOBHBIE XapakTepucTuku 3G.

18 | Pernamenrtanus pago4acTOTHOIO CIIEKTPA H AHAIIa30HBI BOJIH, HCIOJIB3YEeMble B MOOMIILHOM
CBSI3H.

19 | TTomexu B KaHanax COTOBOM CBSI3M. 3aTyXaHHE PAJIHOCHTHAIOB IIPH PACIpPOCTPAHECHUH.

20 | 3amupanus curHanos.. Me/IeHHbIE 3aMUPAHHSL.

21 | BeicTphle 3amupanus. YacTOTHO-CENIEKTHBHbIE 3aMUPAHHS.

22 | Kpurepuu BbI60pa MOIYJISIMOHHBIX (hOPMATOB IpU KM(PPOBOIA Hiepeiade JaHHbIX.

23 | MoaynsaionHble (popMaThl HAPPOBBIX CTAaHIAPTOB COTOBOM CBSI3H BTOPOI'O U TPETHEIO
MTOKOJICHUH.

24 | QPSK. OQPSK.

25 | MSK. GMSK.

26 | PeabHast aDOHEHTCKAsi EMKOCTh COTOBBIX CUCTEM MOOMIIBHOW pauoCBs3U

27 | YnpasieHue MOITHOCTBIO B KaHaJIax

28 | Pa3HeceHHbIH IpUeM.

29 | Metonbl pa3HeceHHs.

30 | OnTUMaJIBHOE BECOBOE CIIOKECHHUE.

31 | MHoroayueBoe pazHecenue. RAKE-npueMuuk.

32 | I[NomaBneHne MeKCUMBOJIbHOM HHTEepdepenimu. Anroput™ Burtepbu.

33 | DKBaIal3UHT.

34 | Papuountepdeiic UMTS.

35 | Crangapr LTE

6.2. 3aganus aiasa CPC

[Ipou3BecTH pacyer cerMeHTa COTOBOHM CETH CBSI3U BTOPOT'O UJIM TPETHEro MOKOJICHHUH 110
3aJJaHUIO JUIsl OIIPEJIEIEHHOr0 paifoHa ropoaa Brnagumup unm Brnagumupcekoii obmnactu.(Kaptsl
MECTHOCTH MPHUJIAraroTCs).

1.B 3aBHCHMOCTH OT 3aJaHHOTO YACTOTHOT'O IMANa30Ha ONMPENeNIUTh THIT UCTIOIL3YEMOH MOIEIH
pacrnpoCTpaHEHUs PaIUOBOJIH.

2.3apaTbcsi OpUEHTUPOBOYHBIMH XapaKTEPUCTHKaMK 000pyaoBaHus.( MOIIIHOCTD nepeaaTyuKa.
YyBCTBHTEJILHOCTh IPUEMHHUKA, TIOTEPH B PHUIEPHBIX TpaKTaX, KOAPPHUIHUEHTHI yCUTICHUS
[IPUEMHOM U IIEpEIatoIe aHTEHH ).




3.PaccunTarh 30Hy JeHCTBUS 6A30BON CTAHIIMK UCXOJS U3 SHEPIETHYECKHX COOOPaKEHHH.
4.0Onpeaenutb BOCTpeOOBAaHHOCTD YCIYT COTOBOM CBA3U B B pailOHE MPOCKTHPOBAHHUS.

5. YTOo4HHUTH 30HY JeHcTBUsI 0230BOM CTAHLIMU C YYETOM HArpy3KH Ha CETb.

6.PemuTh BOIPOC YaCTOTHO-TEPPUTOPUATBHOIO IUNIAHUPOBAHHMS CETH COTOBOM CBSI3H.

8. 3a7aThCs TUIIOM H OTPEJEIMTh apXUTEKTYPy TPAHCIIOPTHOM CETH.

9.I1pou3Bectu BEIOOP 060PYAOBAHMS IPOEKTUPYEMOH CETH.

6.3. TecTsl 1151 pEHTHHI-KOHTPOJIS
PEUTUHI-KOHTPO.Ib 1

1.Yto Takoe TPAaHKHHI?
0 a) MOMCK HEe3aHSTOro KaHalla CBSI3H.
O 06) pa3HeceHUE KaHAJIOB CBSA3H 110 YacTOTE.
O B) pa3HeceHHE KaHAJIOB CBS3U 110 BPEMEHHU.

2.CoToBbIH NPHHIMI OPraHU3ALMH CBS3H 3T0?

Q a) [IpuHIMI DOBTOPHOIO UCIIOJIL30BAHUS KAHAJIOB CBA3H.

Q ©6) npuHUMI OKCcKa CBOOOJHOIO KaHajla CBS3H.

Q B) [IpuHIHMIT OCHOBAaHHBIA Ha alIPOKCUMAIIMHU 30HBI IeHCTBUS 6a30BOM CTaHIIMK
LIECTUYT OJIbHUKOM

3. TepMuH KJ1acTep B COTOBOM CBSI3H onpeeasier

O a) Habop coT 6e3 NOBTOpa KaHAJIOB.

Q 6) Habop U3 Tpex MPOU3BOJIBHBIX COT.

O B)TEpMHH HE UMEIOLIUHI OTHOLIEHUS K COTOBOW CBS3HU

FDMA 310

a) METOJ MHOIOCTaHLIMOHHOI'O JOCTYIA C YaCTOTHBIM Pa3/Ie/ICHUEM KaHAJIOB.
6)MeTo/ OpraHu3aluy TyIIEKCHON CBS3H.

B)BHJ MOAYJISALIUH.

ocooQ =

N

. TDMA 510

a) METOJl MHOI'OCTaHIIMOHHOI'O JOCTYIa C BPEMEHHBIM pa3/Ie/ICHUEM KaHAJIOB
0) METOJ1 OpraHu3aliK TyTIIEKCHON CBSI3H.

B) BUJI MOAYJISILIAH.

oo

=2

. CDMA sT10

a) METOJI MHOI'OCTaHLIMOHHOI'O JIOCTYNA € KOJOBBIM pa3/IC/ICHUEM KaHAJIOB
©) MeTO/1 OpraHU3aI|uy TYTJIEKCHON CBS3H.

B) nepenaToyHasi pyHKIHS U1 OLTMOKH 110 BO3JACHCTBHIO.

ooo

OFDMA sT10

a) METOJ1 OpraHu3allii MHOIOKaHAJIbHOHM CBs3H B cuctemax 4G.
0) BUJI MYJIbTUIUIEKCUPOBAHUS

B) METOJ OpraHU3allM¥ MHOTOKaHAJIbHOM CBsI3M B cucteMax 3G.

opoo X

8. B cranaapre GSM ncnogab3yercs
Q a) CDMA

Q 6) FDMA

Q B) FDMA+TDMA.



9. B crangapre DAMPS ucnoJsn3yercs
Q a)FDMA.

a 6)TDMA.

Q B)OFDMA.

10. B cranaapre IS-95 ucnoJib3yercs
a a) FDMA.

a 6) TDMA.

a B) CDMA

PEUTHUHI -KOHTPOJIb 2

1.B cucremax 3G Hcnosib3yeTcsi MeTO MHOTOCTAHIIHOHHOIO /10CTYIA

Q a) FDMA.
Q 6) TDMA.
a B) CDMA

2. B cucremax 4G HCnoJib3yeTcsi MeTOd MHOTOCTAHIIHOHHOI0 10CTYA
a a) CDMA
Q 6) FDMA+TDMA.
a B) OFDMA.

3. K undpoBbiM cTaHAapTAM TPAHKHHIOBOH CBS3H
Q a) TETRA
a 6) MPT-1327
Q B)EDACS.

4. CTeneHb 3aTyXaHHUA PaJAHOBOJIH B CHCTEMAX COTOBOH CBHA3H
QO a)paccTOsSHUIO 0 TOUKU IIpUEMA;
Q 0) kBagpaTy pacCTOSIHUSA
Q B) 3-5 CTENEHM pacCTOSHUS.

5.MeaJieHHbI€ 3aMHPAHUS BO3HHKAIOT B CHCTEMAaX COTOBOM CBSI3H IIPH NepeMelleHUH
MOOHJILHOI0 a00HEHTA HA PACCTOTHHE

Q a) MHOro 0oJblle JITUHBI BOJIHBI,

Q 6)nosIOBUHBI AJTMHBI BOJIHBI;

Q B)HE 3aBHCAT OT IEPEMELLEHHS.

6. bbicTpble 3aMUpaHHs BO3BHUKAIOT B CHCTEMAaX COTOBOM CBSI3H NPH NepeMeIlleHUH
MOOHJILHOI0 a00OHEHTA HA pacCcTOsIHHE

Q a) MHOro 0oJblle JJIMHBI BOJIHBL;

O ©0) MOJIOBUHBI JJIMHEI BOJIHEL,

O B) HE 3aBHCST OT NEpEMELICHHUSI.

7. HHIupokono/iocHbIE CHCTEMBbI CBA3H 3TO

Q a)CUCTeMBI HCITOJIB3YIOIIUE CIIOKHBIC CUTHAJIBI,

Q B)CHCTEMBI C KOJIUPOBAaHUEM CUTHAJIOB;

Q r)CHCTEMBI HE HCIO/B3YIOIIHE BHYTPHUMITYJIbCHYIO MOYJIALIHIO.

8. ITosoca yacrorT kanaJaa cesazu GSM cocraBJisier



Q a)200xl'n
a 06)128 k'
Q B)1.2MI.

9.YKakuTe BEepHOE 3HAYEHHE MOJIOCHI YACTOT KaHa/Ia cucremnl 1S-95
Q a) 200kl

Q 6)1.2Mlu;

Q B)SMI

. YKauTe BepHOEe 3HAUeHHe M0JI0CHI YacTOT KaHaua cuctembl WCDMA
a) 1.2MI'g
0) 200k
B) SMI'11

coos

PEUTUHI -KOHTPOJIb 3

1.KoaupoBanmue 310?

0 a)MeTOJ 3allUTHI OT [TIOMEX;
Q O)MEeToJ 3aIUThl OT HECAHKIIMOHUPOBAHHOI'O J0CTYTIA;
Q B)METO MOBBIIICHUS CKOPOCTH Nepeiayd HH(POPMALIHMH.

2.Ilepeme:xenne 310?

Q a)merox 60prOBI C MaKeTaMu OMIMOOK;

Q 6) )meroa 60pbOBI ¢ LIyMaMH;

Q B) )MeTo] 60pHOBI C HECAHKIIMOHUPOBAHHBIM JOCTYIIOM.

3.YkaxuTe Ha3HaUYeHHe ajJropurma Burepou?

Q a)AJNropuTM COKpAIaeT BpeMsl IEKOIMPOBAHUS CBEPTOYHBIX KOJOB:
Q ©0) sBiIseTCs AITOPUTMOM JETEKTHPOBAHUS;

Q B) AJNTOpPUTM COKpAIlaeT BpeMsl IEKOAMPOBaHUs OJIOYHbBIX KO/IOB.

4. Ilpoueaypa yxkBajIali3HHIA ITO

Q a) MeTox 6GOpPBOBI C YACTOTHO-CEIEKTUBHBIMHU 3aMUPAHUSIMH;
Q 6) meron 60pbObI ¢ MEIJIEHHBIMUA 3aMHPaHHUSIMU;

Q B) MeTox 6OpBOBI € IIaIKUMH 3aMUPAHUSIMH.

5. RAKE npueMHHK HCIIOJIb3Y€TCH KaK

Q a) MeToJ pa3HECEHHOI'0 IIPUEMA B ITUPOKOIOJOCHBIX CUCTEMAX CBSI3U B yCIIOBUAX
MHOT'OJTyY€BOCTH;

Q 6) MeToJ pa3HECEHHOT0 NpUeMa B Y3KOIOJOCHBIX CHCTEMAX CBSI3U B yCIOBUAX
MHOT'0JIyY€BOCTH;

O B)METOJ AEKOJAUPOBAHUS.

6. Bua moayasiuuu ucnoab3yembiii B GSM?
Q a)GMSK;
a 6)OQPSK:



Q B) KAM.

7. Han6o.1ee moMexoycroiiuuBbIii BUJA HHPPOBOii MOy IsILHH?

Q a)BPSK:

Q 6)GMSK:

a B)KAM.

8.Bua Moy siiuu obecnieuHBaOIIUii Gojiee BBICOKYI0 CKOPOCTh Nepeaayn HHGopmauuu?

a aKAM)ak
Q 6 GMSK;
a B) BPSK;

9.Pa3HeceHHDbI NIpHeM NpUMeHsecs Kak?

Q a) merox 60pbOBI C 3aMUPAHUSIMH;

Q 6) meToa OOpLOBI C IIyMaMH;

Q B) MeToa 6OPHOBI C MEKCUMBOJIBHON UHTEPQEPEHLIUEN.
10.ITpoueaypa GPRS ucnoansyercs s

Q a)noBbIIEHHS CKOPOCTH Mepeiayd HHPOPMAIIKH;

Q ©) METO1 HaBUT'AIlUH;

Q B)MeToa O0pbOBI C IOMEXAMH.

6.4. Borpocwi st koutpoJasi CPC

|.Kak Bimsier pabo4mii quamna3oH 4acTOT Ha BHJ MOJEIHU PAaClpOCTPAHEHHs PaHOBOJIH.
2.YacroTHsli quanazoH Mmoaenu Okamypsl-Xara.
3. YacTOTHBIN JAHAIa30H MOJETH CTEHTHOPTCKOIO YHUBEPCUTETA.
4.Bupl 4aCTOTHO-TEPPUTOPHAIBHOIO [IJITAHUPOBAHUS CETEH COTOBOH CBSI3H.
5.Kax 3aBUCHT 30Ha JeHCTBHs 0a30BOM CTAHIIMU OT MOLIHOCTH I€pelayuKa U BbICOT IPUEMHOM
Y Tepeaarollei aHTEeHH.

6.Kak paccuMtarb 30HY J€HCTBUS OA30BOM CTAHLUH.
7.Kak BIusieT HaIIpsOKEHHOCTh Tpaduka Ha 30HY JeHCTBHs 6a30BOM CTaHLIUU.
8. Kak onpeneyiuTh 30HY IOKPBITHS CETH COTOBOH CBSI3H.

9.Kak mpoBecTd IPUBSI3KY paclookKeHUs Oa30BbIX CTAHLIMN K KOHKPETHOM MECTHOCTH.
10. Kak BbIOpaTh 060py10BaHHE 0a30BOM CTAHIIMH.

11. MeToabl NOCTPOEHHUSI TPAHCIIOPTHOM CETH.

12. TpancnopTHasi CeTh Ha OCHOBE KaOeJIbHON JTMHUM CBSI3H.

13. TpancnopTHasi ceTb Ha OCHOBE paJuoKaHaa.

14. TpancnopTHas ceTb Ha OCHOBE OIITOBOJIOKHA.

15. CtpykTypHas cxema ceTd COTOBOM CBSI3H.

7.YYEBHO-METOAUYECKOE U HWH®OPMAIUOHHOE OBECIIEYEHHUE
JAUCHUTIJIMHbI

OcHoBHas 1uTepaTypa
1. lankun, B. A. [luppoBas MoOHIIbHAS paaHoCBs3h: Y yeOHoe mocobue s By30B/I ankun B.

A. - M.: T'op. nunus-Tenexom, 2012. - 592 ¢ ISBN 978-5-9912-0185-8.
http://znanium.com/catalog.php?bookinfo=560424.
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2. l'opauenkoB.H. MHorokaHaibHbIE TEIEKOMMYHHKAIHOHHbIE CHCTEMbI: Y 4eGHHUK 11 BY30B /
B.H. IlNopauenxo. M.C. TBepeukuii. - 2-¢ u3.. ucupas. u 101. - M.: I'op. munus-Tenexkom, 2013.
—396¢: ISBN 978-5-9912-0251-0, http://znanium.com/catalog.php?bookinfo=411566.

3. Tumenko .A.b. MHOrokaHaIbHble TeJIEKOMMYHUKaMOHHBIE CUCTEMBI. Y. 1. ITpuHImITBI
IOCTPOEHHUS TEJIEKOM. CHCTEM C BpEMEH. pasjiell. KaHaoB: Yu. noc./ A.b.Tumenxko. - M.:111
PUOP:HUIL] UHOPA-M.2013 - 104 c.: ISBN 978-5-369-01184-3.
http://znanium.com/catalog.php?bookinfo=371411 .

4.Anexcees, E.B. [IlpoekTWpoBaHWe W  TexXHHYecKas OSKCILTyaTalusi  LUPPOBbBIX
TeJIEKOMMYHHKALIMOHHBIX CHCTEM M ceTeii: YueOHoe mocobme s By3oB / AnekceeB E.b..
I'opauenko B.H., Kpyxmaines B.B., - 2-e u3n.. ucnp. - M.:.I'op. nunus-Tenexom, 2012, - 392 c.:
[ISBN 978-5-9912-0254-3, http://znanium.com/catalog.php?bookinfo=559572.

5. TenexoMmyHuKauoHHble cucteMbl U cet. B 31.T. 1. CoBp. TexHonoruu: Y4. noc. /
B.1U.Kpyk, B.H. ITonaaroxonyno; [lox pen. B.ILIIyganosa - 4-¢ u3a. - M.: I'op. nunus-
Tenexom, 2012 - 620c.; ISBN 978-5-9912-0208-4 ,
http://znanium.com/catalog.php?bookinfo=344178.

JonoaHUTe/IbHAS JIUTEPATypa
5. BoixoBckuit.. M. A..Pasutue TenekommyHnukanuid. Ha mytu x uHGOpMalMOHHOMY OOLIECTBY.
(Pa3BHTHE CIIyTHMKOBBHIX TEJIEKOMMYHHKAIIMOHHBIX CHCTEM): Y4. moc. s By3oB / M.A.
BoixoBckuit. - M.: Top. numums-Tenekom, 2014. - 436 c.. ISBN 978-5-9912-0405-7.
http://znanium.com/catalog.php?bookinfo=510561.
6. Karanos. B.11. OcHOBBI paMO3JIEKTPOHUKH U CBA3H: Yu. noc. ais By3os / B.W. Karaunos. B.K.
BHTIOKOB. - 2-¢ u31., cTepeoTul. - M.: T'op. munus-Tenexom, 2012. - 542 c¢. ISBN 978-5-9912-
0252-7, http://znanium.com/catalog.php?bookinfo=353668.
7. Bakynun, M. T., Texnonorust MIMO: npunimne u anroputMbl/bakynus M. I'.. Bapykuna JI.
A.. Kpeitnnenuu B. b. - M.: Top. nunus-TenexoM, 2014. - 244 c. ISBN 978-5-9912-0457-6:.
http://znanium.com/catalog.php?bookinfo=491333.
8. BenbroB, A.I'.Texnomoruu MOGHIBHOW CBsi3M: yciayrd W cepBuchl / A.l. benstoB, W.1O.
Kyxos. JI.M. Muxaiinos, A.B. Crapukosckuii. - M.: HUL[ UHOPA-M. 2013. - 206 c.: ISBN
078-5-16-004889-35, http://znanium.com/catalog.php?bookinfo=371449.

l'lepuozmqecxue H3JaHHUA

OTeuyecTBeHHbIE Ky PHAJIBI:

e PalMOTEXHHKA;

e PagroTrexHUKa U 3JIEKTPOHHUKA,

e [[puOopsl U TEXHHKA IKCIIEPUMEHTA;

e [[udposast 06paboTKa CUTHAJIOB.
PedepaTuBHbBIE :KypHAJIbI:

e PagnorexHuka;

® DJIEKTPOHHUKA.

3apy0ekHble Ky pHAJIbI:

¢ [EEE Transactions on Communications;
e [EEE Transactions on Signal Processing;



e [EEE Transactions on Instrumentation and Measurement.
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHMUE JUCHUITJIMHbI

MarepuaibHO-TEXHHUECKOe 00eCIIeYeHHE JTUCIIUMILIMHbBI BKIIFOYACT:
xadeapaibHble MyJIbTHMeIUHBIE cpeacTBa (ayd. 301-3 u 335-3);
HabopbI CIIaii10B 110 BCceM JIeKIHAM (0T 15 10 30 cai10B Mo Ka 104 JICKIHH )
000py/I0BaHKE CIIELHATM3HPOBAHHON Jaboparopuu (305-3);

[Ipumevanus:
1. OG6mee 4ucIO MOArOTOBJICHHBIX ciai1oB Oosiee 200, OHM €XKETOAHO PEIAKTUPYIOTCS U
MOJIEPHU3HPYIOTCS B COOTBETCTBHH C Pa3BHTHEM TEXHHYECKOH H METOJAMUYECKON Oa3bl.

Pa6ouas mporpamMma JIMCIHMIUIAHBI COCTaBIeHa B cOOTBeTCTBUM ¢ Tpebopanusamu ®I'OC BO mo
HanpasieHuto «11.03. 01.PaguoTexnukar.
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