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HanpasneHHocTh KopnoparusHabie ”HPOKOMMYHUKAIIMOHHBIE CHCTEMBI U
(mpoduib) CeTH

dopma oOydeHHS Ounas

Kadempa- PannosnexTpoHUKY U 3JIEKTPOIHEPTETHKU
pa3paboTYnK
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Kadenpa

7 CEMECTP

1. KOHTPOJIbHAS PABOTA 110 JMCHUIIVIMHE

TEXHUYECKOE 3AJIAHUE

Ha BBINMMOJHEHUE CTYACHTAMHU KOHTpOJ’IBHOﬁ paﬁoTI)I

«Pacuer KayecTBeHHBIX MOKAa3aTeell HU(PPOBOH paauopeIeiHOH THHUID)
HCJ'IB - HpI/IO6p6TCHI/IC HAaBBIKOB IMPOCKTHUPOBAHUA Ha3eMHOM CHUCTEMBI CBSI3H.

CornacHo nanHeiM Tabmun 1 u 2 BeIOpaTh CBOM WMHIUBUAYAIbHBIA BapHAHT U MOCTPOUTH MPOPUIH
MECTHOCTH C MECTHBIMH NpPEIMETaMU C JIHHOHN mpojera 20 KM JJs pa3iuyHbIX 3HaYCHUN Kod(duuneHTa
pedpaxiuu Kp=0,5; 1,0; 1,33. BeiOpath BbICOTHI [T0IBECA TPUEMO-TIEPEAAIOIINX aHTSHH C YY4ETOM pedpakiiuu
U HeCylled 4acTtoThl paboThl paauonuuuu f=11 [Ty. BpiOpath o0OpynOBaHHE pPaaHOPEIICHHON CBS3U.
Paccuntate OCHOBHOE 3aTyXxaHWE CUTHAla Ha PAAUOIMHHUH. BeIOpaTh MOLIHOCTH paboOThI NepenaTiynka U3
yCIIOBUSI TOCTHKEHUS 3araca Ha 3amupaHue co 3HaueHueM 40 nb. Paccuurtarh mokasarenum HErOTOBHOCTH

paanuoOJINHUN.

Tabmuua 1 — INapamerps! npoduiis

ITocaennue BE

BoicoTHbIe OTMETKH PO uIIst (M) AJIsi OTHOCUTENIbHOM KOOPIAMHATHI K

mudpsl  3adetHoit | 0,0 0,1 02 103(04 (05 0,6 0,7 0,8 0,9 1,0
KHWKKHU

01, 21, 41, 61, 81 40 35 25 (40 |35 |60 55 50 0 50 60
02, 22,42, 62, 82 20 15 15 |20 |40 |40 20 0 0 20 30
03, 23, 43, 63, 83 60 50 45 |55 |60 |40 50 30 30 50 55
04, 24, 44, 64, 84 10 5 20 |40 (40 |35 40 45 50 30 65
05, 25, 45, 65, 85 60 50 60 |60 |60 |40 50 60 40 20 40
06, 26, 46, 66, 86 20 30 20 |20 [30 |40 50 70 60 50 70
07, 27, 47, 67, 87 70 60 60 |70 |70 |60 50 70 60 50 60
08, 28, 48, 68, 88 30 30 40 |50 |40 |20 20 0 20 30 40
09, 29, 49, 69, 89 50 40 40 |30 |40 |40 40 50 40 30 25
10, 30, 50, 70, 90 25 20 10 |0 10 |20 40 40 30 40 35
11, 31,51,71,91 15 5 0 0 20 |40 40 50 50 40 40
12, 32,52, 72,92 40 30 10 |0 15 |25 20 10 20 20 15
13, 33, 53, 73, 93 70 50 50 [40 [50 |50 50 40 30 40 40
14, 34,54, 74, 94 30 30 40 |50 |40 |30 40 30 40 30 40
15, 35, 55, 75, 95 50 60 40 |40 |30 |30 20 30 20 20 40
16, 36, 56, 76, 96 20 10 20 {30 [40 |30 40 40 35 40 40
17, 37,57, 77, 97 55 50 40 |40 |30 |20 0 20 40 30 35
18, 38, 58, 78, 98 80 70 80 [90 [90 |70 60 60 70 60 70




19,39,59,79,99 |35 40 20 (20 [30 |40 40 60 60 60 65
20, 40, 60, 80,00 |20 15 10 |20 |40 |40 40 30 20 20 30

Tabnuia 2 — [apameTpsl MECTHBIX MPEAMETOB

ITocnennne nBe | MecTHbIC K1 K2 Bricora Bun mecTHBIX
mudpel  3a4ETHOHM | IPEIMETHI MECTHBIX PEIMETOB
KHIKKH PEIMETOB, M
01, 21, 41,61, 81 1 0 0,1 14 CTPOCHHE
2 0,1 0,8 25 JIeC
02, 22,42, 62, 82 1 0,1 0,3 30 CTPOCHHE
2 0,4 0,6 20 JIeC
03, 23, 43, 63, 83 1 0 0,3 17 CTPOCHHE
2 0,3 0,9 14 JIeC
04, 24, 44, 64, 84 1 0,1 0,4 16 CTPOCHHE
2 0,5 0,7 10 JIeC
05, 25, 45, 65, 85 1 0 0,3 22 CTpOCHHE
2 0,4 0,7 25 Jjec
06, 26, 46, 66, 86 1 0 0,2 30 CTPOCHHE
2 0,3 0,8 40 Jjiec
07, 27, 47, 67, 87 1 0,1 0,7 23 CTPOCHHE
2 0,7 0,9 12 Jjiec
08, 28, 48, 68, 88 1 0 0,4 14 CTPOCHHE
2 0,5 0,8 18 Jjiec
09, 29, 49, 69, 89 1 0,1 0,3 25 CTPOCHHE
2 0,4 0,6 12 Jjiec
10, 30, 50, 70, 90 1 0 0,6 15 CTPOCHHE
2 0,6 0,9 20 Jjiec
11, 31,51, 71,91 1 0 0,3 33 CTPOCHHE
2 0,3 0,5 22 Jjec
12, 32,52, 72, 92 1 0,1 0,4 11 CTPOEHHE
2 0,5 0,7 22 JIeC
13, 33,53, 73, 93 1 0 0,4 33 CTPOEHHE
2 0,4 0,8 20 JIeC
14, 34,54, 74, 94 1 0,2 0,7 15 CTPOEHHE
2 0,7 0,9 15 JIeC
15, 35, 55, 75, 95 1 0 0,3 17 CTPOEHHE
2 0,4 0,8 23 JIeC
16, 36, 56, 76, 96 1 0 0,4 20 CTPOEHHE
2 0,5 0,8 10 JIeC
17, 37,57, 77, 97 1 0 0,7 12 CTPOEHHE
2 0,7 0,9 26 JIeC
18, 38, 58, 78, 98 1 0 0,5 13 CTpOCHHE
2 0,6 0,9 17 JIec
19, 39, 59, 79, 99 1 0 0,4 10 CTPOCHHE
2 0,5 0,7 20 JIec
20, 40, 60, 80, 00 1 0 0,3 22 CTPOCHHE
2 0,4 0,8 15 JIec

2. BOIIPOCBHI K OK3AMEHY

Paznen 1: Paguopesieiinble cucTeMbl CBA3H

1. Knaccugukarus PPJL.

2. OcHOBHOE ypaBHEHHUE PATHOCBI3U

3. BnusHre KpUBU3HBI 3eMHOM MOBEPXHOCTH U pepakIMK paJlOBOIH HA PACCTOSIHUE IPSIMOM
BUJUMOCTHU PATUOIUHUU.




Bnmsaune noactuaromei moBepXHOCTH 3€MITM HA MHOXKHTENb OCTA0ICHNS PAANOIMHIH,

[TocTpoerne npoduiist MECTHOCTH B YCIOBHSIX pedpaKIMK paliOBOJIH.

Pacuet MHOXXUTENS OCTa0IeHNsI Ha MTOMYOTKPBITHIX M 3aKPBITHIX Tpaccax.

TpomnocdepHbie paaAHOIUHUH.

[TocTpoeHre MHOTOCTBOJIBHBIX PaJIMOIMHUMN, HA3HAYEHUE CTBOJIOB, TUIAH PACHPE/ICICHUS
4acTOT

N GA

9. KadecTBo CBSI3M paiiOIUHIHA, MHHUMAJIbHO-JIOITY CTUMBIA MHOXKHTENb OCIa0ICHUS

10.  YcroiuMBOCTH CBSI3H, TIOKA3aTENlb HETOTOBHOCTH, CyOpedpakius, BIHSHIE THAPOMETEOPOB U
panuornomex, UHTep(HEepeHIIMOHHBIC 3aMUPAHUS

11.  HopwmmpoBaHHE Ka4yecTBa CBS3H PAJAUOIHHHNA, THIIOTCTHYSCKU YTATIOHHBIE TICTIH

12.  CTpyKTypHbIE CXEMBI IIOCTPOCHUS PAAHOPEICHHBIX CTAHIIHA, MHOTOIIO3HIIMOHHBIC METOIbI

MOAYJISILIAU 110 TPOMEKYTOYHOM 4acTOTE, KOHTPOJIb U YIIPABIECHUE CETHIO PAIUOPETIEHHBIX
CTaHIUH

13. MynbTuruiekcupoBanue HU(POBHIX MOTOKOB, OPraHU3anus HUPPOBBIX CTHIKOB,
pe3epBUPOBaHME CTBOJIOB, OpraHu3ays nuiei(pos

14.  KauecTBeHHBIE [TI0Ka3aTEIN padOThl paAUOpPEIEHHBIX CTAaHIIUMI, [I0KA3aTEIN HETOTOBHOCTH U
IOKa3aTeIu KayecTBa M0 OLIMOKaM, MaclITaOupyeMble paguopeseiiHble CTaHIIMU

15.  Pacuer manpHOCTH MPSAMON BUAMMOCTH MEXIY NIEPEIaTINKOM H TPHEMHUKOM

16.  IloctpoeHue JIMHUI HYJIEBOTO YPOBHSI, HOJCTUJIAIONIEH TOBEPXHOCTH U MECTHBIX IIPEIMETOB,
00J1aCTH CYIIECTBEHHOTO PACcIIPOCTPAHEHHS

17.  BpiOop BBICOTHI IT0/IBECA IPUEMHOI! U TIepeIarolei aHTEHHBI

18. Pacuer TpeOyemoii MOIHOCTH MepeIaTINKa MPU U3BECTHOM TaTbHOCTHU JCHCTBUS

19.  Pacuer MeaAMaHHOTO MHOXHTENS Ocs1abieHus TponochepHoil painoIuHuN

20.  Pacuer nmoreph YCWICHHS aHTEHH IPHU TPOTIOCHEPHOM PACIIPOCTPAHCHHUH PATUOBOIIH

21.  Kourtpomsb u ynpasienue cetbio PPC

22.  MynbTHILIEKCHPOBaHUE IU(POBBIX TOTOKOB

23.  Opranuzanus HUPPOBHIX CTHIKOB B CETH

24.  KavecTBeHHBIE ITOKA3aTENN PAOOTHI PATUOPENCHHON CTaHIH

25.  ABTOMaTH3UpPOBAaHHOE MPOEKTUPOBAHHUE CETHU PaIUOPENCHHBIX JIUHUH.

Pasnen 2: KocMuuyeckne ¥ CHyTHHKOBBIE CHCTEMbI CBSA3H

1. OpOuthl CHyTHUKOB, BbICOTa, HAKJIOHEHHUE, MEPUOJ OOpallleHHs, 3aKOHbI JBMKEHUS, OpOUTa
Mounnus.

2. T'eocranmoHapHble CIYTHUKW, HAKJIOHHAS JajlbHOCTh, a3UMYT M YTOJ MecTa, OCOOEHHOCTH
DKCIUTyaTaluu

3. 30HBI BUIWMOCTH, TIOKPBITHS M OOCITYy>)KWBaHUS, 3asABOYHAs XapaKTEPHCTUKa aHTCHHBI, 30HA
rapaHTUPOBAHHOTO YPOBHS CUTHANOB l. DHEpreTMueckue XapakTEpUCTUKHU 3€MHBIX CTaHLUN U
CIyTHUKOBOT'O pEeTpaHCIATOpa, A(P(EeKTUBHO-U30TPOMHAS H3JydyaeMmass MOUIHOCTh, IJIOTHOCTb
IIOTOKA MOIIIHOCTH, OCHOBHOE M JIOTIOJIHUTEIBHOE 3aTyXaHue, IuarpaMMa ypoBHEH.

4. OcnabiieHue CIyTHUKOBBIX CUTHAJIOB, MOTJIOLIEHUE PAJHOBOJIH ra3aMyu aTMOC(epbl, 3aTyXaHUe B

THJIPOMETEOpax, MOTEPH B YCIOBHUIX pedpakiMy MU HETOYHOCTH HABEACHUS AHTEHH, (a3oBble

3 exThI, Tenonsipu3aIus CUTHAIOB THAPOMETEOPaAMHU.

[IIymoBast TeMiiepatypa NpUEMHON CUCTEMBI, KOCMHUYECKUE IIIYMBI U ITyMbI IPUEMHUKA.

JnarpaMmma ypoBHE OTHOCKaYKOBOM CITyTHUKOBOM JIMHUU CBSI3U

[Torepu B punepHOM TpaxTe

VYcunenne aHTeHH

CocTaB 3eMHBIX CTAaHIIMH U CIIyTHUKOBBIX PETPAHCIATOPOB, CIIyTHUKH DKcnpecc, ['anc, SAman

10. MHOTOCTaHIIMOHHBIN JIOCTYII, YaCTOTHOE Pa3/ie]ieHne KaHAIOB, BPEMEHHOE pa3JieIeHue KaHaJOB,
KOJIOBOE pa3/ieJICHHE KaHaJIOB

11. bopToBblE  pEeTpAaHCISLUOHHBIE KOMIUIEKCHI, TEeTEepPOJAMHHOIO THMA, C  OJHOKPATHBIM
npeoOpa30BaHUEM YacTOTHI, C 00pPaOOTKOM CUTHAIOB, C MHOTOJTY4€BOH KOMMYTaIUEH.

12. bopToBBIe  TIpHUEMO-TIEpEAONINe YCTPOWCTBA, JaMia Oerymeil BOJHBL,  KIMCTPOHBI,
TBEPAOTENIBHBIE NIEPEAATUNKH, MAIOLIYMSILINE YCHUIUTEIH.

13. CrryTHUKOBOE TENEBUICHUE, CITyTHUKH TEJICBU3MOHHOTO BEIIAHUS, YCTAHOBKY WHIUBUIYAIEHOTO
npremMa, KOHBEPTOpbI, MyIbTU(DUIBI, TEKOTUPYIOIINE TPUEMHbIE YCTPOUCTBA.
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14. ViccnenoBanue 3¢ (PeKTUBHOCTH UCIIOIB30BAHUS PAAMOYACTOTHOTO CIIEKTPA 36MHBIMH CTAHIIMSIMHU
VSAT

15. PacueT xapakTepHUCTHK CETH 3€MHBIX CTAHIIUHI MpHeMa U Iepeavn

16. BausiHue 11yMOB KOHBEPTOpA Ha OTHOIIEHUE CUTHAJI-IIIYM Ha BXOJIE IPUEMHHUKA.

8 CEMECTP
1. KOHTPOJIbBHAS PABOTA 110 JUCHUITVIMHE

TEXHUYECKOE 3AJIAHUE
HA BBINOJIHEHHE CTYI€HTAMU KOHTPOJIbHOH padoThl
«Pac4yer cuCTeMbI COTOBOI CBSA3H»

B cooTBeTcTBUMU ¢ BapMaHTOM Ha BBIOJIHEHHWE KOHTPOJBHOW paboThl (Tabi. 2) MpOBECTH pacuer
napameTpoB Tororpaduu oIHOPOIHOW cOoTOBOM ceTu cBs3u Ccranmapra WCDMA npu pa3BepThIBaHMHM Ha
TEPPUTOPHH TOPOJIA C IIOMABI0 TeppuToprH 150 KM?:

-4uCi0 aDOHEHTOB OTHOBPEMEHHO OOCITYKHUBAEMbIX B OJTHOU COTE,

-KOJIMYECTBO 0a30BBIX CTAHIIUI,

-paJinyc COTHI,

-MOMIHOCTh TIepeaTunka 0a30BOM CTAHIUH.

Tabnuua 2 — BapuaHTsl 3ajaHUi Ha BBITIOJIHEHUE KOHTPOJIBHON PaOOTHI.

Ilocnenusas | IlorenunansHoe | BeposrHoc BricoTa [Mupuna CpenHekBaapaTtuye
nudpa YHCIIO Tb roziBeca [JIaBHOTO CKOE OTKJIOHEHHE
3a4€THOMN a0OHEHTOB YXYALICHUS AHTCHHBI nenectka JIH YPOBHA
KHWKKHA S/, % 0a30BoOit 0a3oBoit MIPHHAMAEMOTO
CTaHIMM, M | CTaHLHH, Tpax curHana, n1b
0 360 6
12 000 2 30
1 60 6
8 500 5 o5
2 120 6
13 500 4 35
3 120 10
10 000 10 20
4 160 5
11 500 6 15
5 360 9
14 100 8 o5
6 360 )
23 000 3 35
7 120 7
18 000 4 o5
8 120 8
16 500 21 20
9 60 10
13 000 20 30

2. BOITPOCBHI K OK3AMEHY

Knaccudukanus PPJI.

2. KoppensuoHHBIH NPUEMHHMK IIyMONOJOOHBIX paJMOCUTHANIOB, C(HOPMHPOBAHHBIX IO METOAY
IPSIMOM ITOCIIEA0BATENBHOCTH.

3. Hansnocts newictBust PPJI B cBoO0HOM ITpocTpaHcTBE. MHOXHUTENB OCTa0IeHusI.
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®dopmupoBaHuE IIYMONOAOOHBIX PAJMOCUTHAIOB HA OCHOBE METO/Ia MPSIMOM MOCII€0BATEIbHOCTH.
BnusHue KpUBH3HBI 3€MHOH MOBEPXHOCTH U pedpakii paJMOBOJIH HAa PACCTOSHHE MPSMOM
BUJUMOCTH.

MHOroCcTaHIIMOHHBIN AOCTYII C YaCTOTHBIM M BPEMEHHBIM Pa3/eJIEHUEM KaHAJIOB.

VYuer penbeha MECTHOCTH B YCIOBHAX pedpakiuu paguoBosH. [Ipoduis Tpaccsl.

CnyTHHKOBBIE CUCTEMBI CBSI3U «IKcrpece» U «l'amey.

Bnusaue noncTtunaromiel NOBEPXHOCTH 3€MIIM Ha PAacdeT MHOXKUTENs OciaalJeHHs Ha OTKPBITHIX
TpaccaX. OTHOCUTENBHBIN IPOCBET TPACCHIL.

. Pacuét MHOXHUTeId ociaabjieHus Ha IMOJYOTKPBITBIX MW 3aKPLITBIX TpacCCaxX IIpU alllIPOKCHMallUuH

MPETSITCTBHIA C(hepoid.

CocraB 36MHBIX 1 KOCMHUUYECKHX CTAHLIMM.

MmuoroctBosbHbie PPIIL.

Jlnana3oHbl 4acTOT, UCIIOJIb3YyEMbIE B CIIyTHUKOBBIX CUCTEMAX CBSI3H.

YacToTHBI [JIaH MHOTOCTBOJIbHOU PPJIL.

PacueTr 0IHOCKauUKOBOW CITyTHUKOBOW JIMHUU CBSI3U.

[ITymoBas TeMIiepaTypa NPUEMHON CUCTEMBI CITyTHUKOBOW JINHUU CBSI3U.

YcroitunBocts cBsizu PPII. [loka3arenu neroroBHoctu PPJIL.

BiusiHue nenonsipuzanuy pagnoBOJIH B THIPOMETEOpaxX Ha pabOTy CITyTHUKOBBIX CHCTEM CBSI3H.
Brnusinue sddexkra dapaneecBKoro BpalleHHs IUIOCKOCTH HOJsSpH3alui B HOHOchepe Ha padoTy
CITyTHUKOBBIX CHCTEM CBSI3H.

DHepreTuyeckue NOoTepPH CIIyTHUKOBBIX CUCTEM CBSI3U, 00YCIIOBIIEHHBIE pedpaKIeii 1 HETOUHOCTHIO
HaBEJICHUSI AHTCHH.

3aTyxaHuE€ CUTHAJIOB CIIyTHUKOBBIX CHCTEM CBSI3U THIPOMETEOPaMHU.

[TornomieHne SHEPTUU CUTHAJIIOB CITy THHKOBBIX CHCTEM CBSI3H ra3aMu aTMOC(hephI.

[IpuMeHeHre ypaBHEHUS PaIMOCBSI3U B CIIyTHUKOBBIX CHCTEMAaX CBSI3H.

DHEPreTUYECKU pacueT CIIyTHUKOBBIX CHCTEM CBsI3H. J{uarpamma ypoBHEH CUTHAJIOB.
Hopmuposanue kauectBa cBsizu PPJI. ' unoretuueckue 3TanoHHbIE LENHU.

30HBI BUTMMOCTH, OKPBITUA U 00cmyxuBanus NC3.

IToka3arenu kadectBa o ommubOkam [IPPJI.

I'eocranmonapusie MC3.

CTpyKkTypHBIE CXeMbl IHU(PPOBBIX pagHOpPENeHHbIX CTAaHIUNA C MOIYJSAIMEH CUTHAJIOB Ha
IIPOMEKYTOYHOM 4acTOTE.

Xaparepuctuku opouts! MC3 «MomHus».

CTpyKTypHBIE CXEMBI ITepeAaTINKOB IUPPOBHIX PATUOPEIICUHBIX CTAHIIUN C MAHUTTYJISIIMEH CUTHAJIOB
110 BBICOKOW YacTOTe.

Opouter UC3.

Knaccudukanus cuctem noaBm HOM paanoces3u. Kinaccudukamys TpaHKUHTOBBIX CUCTEM CBSI3H.
OO06o011eHHas CTPYKTypHas cxeMa 0a30BOM CTAaHIIMK TPAHKUHTOBOM CHUCTEMBI CBSI3U.

BoptoBsie peTpancisanronHbie koMiekes MC3.

YacTOTHO-TEPPUTOPHAITHHOE TIJITAHUPOBAHNE TPAHKUHTOBBIX CUCTEM CBSI3H.

boproBeie pannonpueMHusie ycrpoiicrsa MC3.

CotoBas CTpYKTypa OpraHu3allii CUCTEM MOJIBIXKHON PaJIMOCBSI3H.

Mopenu paguokaHajgoB COTOBBIX CUCTEM CBSI3HU.

Br16op kitactepa Ha OCHOBE 3a/IaHHOTO OTHOIICHHS CUTHAII-UHTEPEPESHITHSI.
YacTOTHO-TEpPPUTOPUATIBHOE TJIAHUPOBAHUE COTOBBIX CHUCTEM CBSI3U C YAaCTOTHBIM U BPEMEHHBIM
pazneneHueM aOOHEHTCKUX KaHaJIOB.

[Toka3zarenu kauecTBa 1o omudkam 1upposeix PPJL.

OCHOBHBIE Tarbl MPOCKTUPOBAHUS TPAHKUHTOBBIX CUCTEM CBSI3H.

Boproseie nepenaromue ycrporictsa MC3.

CanuTapHO-3aIIMTHAs 30HA U 30Ha OTPAaHUYEHHOMN 3aCTPOUKH.

NHauBHyanbHBIA IPUEM CTYTHUKOBBIX TEJIEBU3MOHHBIX TPOTPAMM.

YacTOTHO-TEPPUTOPUATIBHOE TUIAHUPOBAHUE COTOBBIX CHUCTEM CBSA3M C KOJIOBBIM pa3JEICHUEM
A0OHEHTCKUX KaHAJIOB.



