[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

Mhbopraw QY feiio e bIe MaTepPHUAJIbI 1JIS IPOMEKYTOYHON ATTECTANUU 1O AUCUMUILINHE!
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(mpoduin) ceTu
dopma o0ydeHus Ounas
Kadempa- PannosnekTpOHUKY U DIEKTPOIHEPTETUKU
pa3paboTUnK
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kadeapa

7 CEMECTP

1. KOHTPOJIbBHAS PABOTA 110 JMCHUIIVIMHE

TEXHUYECKOE 3AJIAHUE

Ha BBINMMOJIHEHUE CTYACHTAMH KOHTpOJ’IbHOﬁ paﬁoTI)I

«Pacuer KayecTBEHHBIX MMOKAa3aTeell HU(PPOBOI paguopeeHHOH JUHUI)
HCJ'IB - HpI/IO6p6TCHI/IC HAaBBIKOB IMPOCKTHUPOBAHUA Ha3eMHOM CHUCTEMBI CBSI3H.

CornacHo nanHbiM Tabmun 1 u 2 BeIOpaTh CBOM WMHIMBUAYAIbHBIA BapHAHT U MOCTPOUTH MPOPUIH
MECTHOCTH C MECTHBIMH NpEIMETaMU C JIHHOHN mpojera 20 KM s pa3inyHbIX 3HAYCHUN Kod(duureHTa
pedpaxiuu Kp=0,5; 1,0; 1,33. BeiOpath BbICOTHI [T0IBECA TPUEMO-TIEPEAAIOIINX AHTEHH C Y4ETOM pedpaKiiuu
U Hecyledl 4actotel paboThl paauonuuuu f=11 [Ty BpiOpath o0OpynOBaHHE pPaAMOPEIICHHON CBS3U.
Paccuntare ocHOBHOE 3aTyxaHHe CUTHAja Ha PAAMOIMHHUH. BpIOpaTh MOLIHOCTH paboOThHI NepenaTiynka U3
yCIIOBUSL TOCTHKEHUS 3araca Ha 3amupaHue co 3HaueHueM 40 nb. Paccuurtarh mokasarenum HErOTOBHOCTH

paanuoJINHUN.

Tabmuua 1 — [Mapamerps! npoduiis

ITocaennue BE

BoicoTHbIe 0TMETKH TIpoGuIs (M) AJ1si OTHOCUTENIbHOM KOOPIMHATHI 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 25 140 |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 — [TapaMeTpbl MECTHBIX IPEIMETOB

ITocnennne nBe | MecTHbIC K1 K2 Bricora Bung mecTHBIX
mupel  3a4ETHOM | IPEIMETHI MECTHBIX PEIMETOB
KHIKKH MPEIMETOB, 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 Jjiec
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 Jjec
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 Jjiec
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. BOITPOCBHI K DK3AMEHY

Paszgen 1: Paguopesieiinble cucTeMbl CBA3H

1. Knaccugukarus PPJL.

2. OcHOBHOE ypaBHEHHUE PaJHOCBI3U

3. BnusiHre KpUBU3HBI 3eMHOM MOBEPXHOCTH U pepakIiy paJloOBOIH HA PACCTOSIHUE IPSIMOM
BUJUMOCTHU PATUOIUHUU.




Bnusiaue noactuaromei moBepXHOCTH 3€MIIM Ha MHOXKHTEINb OCTA0ICHNS PAANOIHMHIH,

[TocTpoenne mpoduiisi MECTHOCTH B YCIOBHSIX pepaKkIMU PaJHOBOIIH.

Pacuet MHOXXUTENS OCTa0IeHHsI Ha MTOTYOTKPBITHIX M 3aKPBITHIX Tpaccax.

TpomnocdepHbie paaAHOINHUH.

[TocTpoeHre MHOTOCTBOJIBHBIX PaJMOIMHUM, HA3HAYEHUE CTBOJIOB, TUIAH PACHIPE/ICICHUS
4acTOT

N GA

9. KadecTBo CBSI3M paiiOIUHIKA, MHHUMAJIbHO-JIOITYCTUMBIA MHOXKHUTENb OCIa0ICHUS

10.  YcroiuMBOCTH CBSI3H, TIOKA3aTellb HETOTOBHOCTH, CyOpedpakius, BIUSHAE THAPOMETEOPOB U
panuornomex, HHTep(HEepeHIIMOHHBIC 3aMUPAHUS

11.  HopwmmpoBaHHE Ka4yecTBa CBS3H PAJAHOIHHHNA, THIIOTCTHYECKU YTATIOHHBIE TICTIH

12.  CTpyKTypHBIE CXEMBI IOCTPOCHUS PAJAHOPEICHHBIX CTAHIIHIA, MHOTOIIO3UIIMOHHBIC METOIbI

MOAYJISIIIAHU 110 IPOMEXKYTOYHOM 4acTOTE, KOHTPOJIb U YIIPABJICHUE CEThIO PAIUOpETIEHHBIX
CTaHIUH

13. MynbrumiekcupoBanue HU(GPOBHIX MOTOKOB, OpraHU3anus HUPPOBBIX CTHIKOB,
pe3epBUPOBAaHKE CTBOJIOB, OpraHu3alus nuiei(poB

14.  KaudecTBeHHBIE [TI0Ka3aTEIN padOThl paAUOpPEIEHHBIX CTAHLUHI, I0KA3aTEIN HETOTOBHOCTH U
IOKa3aTeau KayecTBa Mo OIMOKaM, MaclITabOupyeMble paguopeseiiHble CTaHIIMK

15.  Pacuer manpHOCTH MPSAMON BUAMMOCTH MEXIY MEPEIATINKOM H IPHEMHUKOM

16.  IloctpoeHue JIMHUI HYJIEBOrO YPOBHS, MOACTUIAIONICH TOBEPXHOCTH U MECTHBIX ITPEIMETOB,
00J1aCTH CYIIECTBEHHOTO PaCcIIPOCTPAHEHHS

17.  BpiOop BBICOTHI IT0/IBECA IPUEMHOI U TIepeIatolei aHTEHHBI

18. Pacuer Tpebyemoii MOIIHOCTH NIEpeAaTYNKa ITPH U3BECTHON JTAaTbHOCTH ACHCTBUS

19.  Pacuer MeaAMaHHOTO MHOXHTENS Ocs1abieHus TponochepHoil painoIuHuN

20.  Pacuer moreph YCWICHHUS aHTSHH IPHU TPOTIOCHEPHOM PACIIPOCTPAHCHHUH PAJIUOBOIIH

21.  Kourtpoms u ynpasienue cetbio PPC

22.  MynbTUIUIEKCHPOBaHUE IU(POBBIX TTOTOKOB

23.  Opranuzanus HUPPOBHIX CTHIKOB B CETH

24.  KavecTBeHHBIE ITOKA3aTENN PAOOTHI PATUOPENCHHON CTaHIH

25.  ABTOMaTH3UpPOBaHHOE MPOEKTUPOBAHHUE CETH PaIUOPENICHHBIX JTUHUH.

Pa3nea 2: KocMuuyeckne M CIyTHHKOBBIE CHCTEMbI CBSA3H

1. OpOutbl CIyTHUKOB, BBICOTA, HAKJIOHEHHE, MEPUOJ OOpallleHHs, 3aKOHbI ABUKEHMs, OpOuTa
Mounnus.

2. T'eocrammoHapHble CIyTHUKW, HAKJIOHHAS MaJlbHOCTh, a3UMYT M YTOJI MeCTa, OCOOECHHOCTH
DKCIUTyaTalluu

3. 30HBI BUAWMOCTH, TIOKPBITHS ¥ OOCITY)KUBaHHs, 3asABOYHAs XapaKTEPHCTHUKAa aHTCHHBI, 30HA
rapaHTUPOBAHHOTO YPOBHSI CUTHAJOB |. DHEpreTMueckue XapakTepUCTHKH 3€MHBIX CTaHIMHA U
CIyTHUKOBOI'O pEeTpaHCisATOpa, A(P(EeKTUBHO-U30TPOMHAS H3JydyaeMmass MOIIHOCTh, IJIOTHOCTb
IIOTOKA MOIIHOCTH, OCHOBHOE U JIOTIOJIHUTEIBHOE 3aTyXaHUe, TuarpaMmMa ypoBHEH.

4. OcnabiieHne CIyTHUKOBBIX CUTHAJIOB, MOTJIOLIEHUE PAJHOBOIH Ta3aMHU aTMOC(EpDI, 3aTyXaHue B

THJIPOMETEOpax, MOTEPH B YCIOBHIX pedpakiy MU HETOYHOCTH HABEACHUS aHTEHH, (a30Bble

3 exThI, Tenonsipu3alus CUTHAIOB THAPOMETEOPaMHU.

[ITymoBast TeMiieparypa NpUEMHON CUCTEMBI, KOCMUUYECKUE IIIYMBbI U IIIyMbl IPUEMHHKA.

JnarpaMmma ypoBHEH OJTHOCKaYKOBOW CITyTHUKOBOM JIMHUU CBSI3U

[Torepu B punepHOM TpakTe

VYcunenne aHTeHH

CocTaB 3eMHBIX CTaHIIMH U CIIyTHUKOBBIX PETPAHCIATOPOB, CIIYTHUKN JKcnpecc, ['anc, Sman

10. MHOTOCTaHIIMOHHBIN JIOCTYI, YaCTOTHOE Pa3/ieIieHne KaHAIOB, BPEMEHHOE pa3/ielIeHUue KaHaJIOB,
KOJIOBOE pa3/ieJICHHE KaHaJIOB

11. bopToBblE  pETPAHCISLUOHHBIE KOMIUIEKCHI, TETEepPOJAMHHOIO THMA, C  OJHOKPATHBIM
npeoOpa3oBaHUEM YacTOTHI, C 00pPaOOTKOM CUTHAIOB, C MHOTOJIY4€BOH KOMMYTAITUEH.

12. bopToBBIe  TIpHUEMO-TIEpENAONINE  YCTPOWCTBA, JaMra Oerymeil BOJHBL,  KIMCTPOHEI,
TBEPAOTENIbHBIE NIEPEAATUYNKN, MAJIOIIYMSIINE YCHUIINTEH.

13. CrryTHUKOBOE TENEBUICHUE, CITYTHUKHU TEJICBU3UOHHOTO BEIIAHUS, YCTAHOBKY MHIUBUIYAIIEHOTO
npremMa, KOHBEpTOPbI, MyJIbTU(DUIBI, TEKOTUPYIOIINE IPUEMHbIE YCTPOHCTBA.

LCoNo O



14. ViccnenoBanue 3¢ (PeKTUBHOCTH UCIIOIB30BAHUS PAAMOYACTOTHOTO CIIEKTPA 36MHBIMH CTAHIIMSIMHU
VSAT

15. PacueT xapakTepHUCTHK CETH 3€MHBIX CTAaHIIUHN MpHUEMa U Tepelavn

16. BausiHue 1yMOB KOHBEPTOPA Ha OTHOIICHUE CUTHAJI-IIIYM Ha BXOJIE IPUEMHUKA.

8 CEMECTP
1. KOHTPOJ/IbHAS PABOTA 110 JUCHUITVIMHE

TEXHUYECKOE 3AJIAHUE
HA BBINOJIHEHHE CTY1eHTAMU KOHTPOJIbHOI padoThl
«Pac4yer cuCTeMbI COTOBOI CBS3H»

B cooTBercTBUMU ¢ BapMaHTOM Ha BBIOJIHEHWE KOHTPOJBHOW paboThl (Tabi. 2) MpPOBECTH pacuer
napameTpoB Tororpaduu oIHOPOHOW coTOBOM ceTu cBs3u Ccranmapra WCDMA npu pa3BepThIBaHMHM Ha
TEPPUTOPHH TOPOJIA C TIIOMABI0 TeppuToprH 150 KM?:

-4uCi0 aDOHEHTOB OJTHOBPEMEHHO OOCITYKHBAEMbIX B OJTHOU COTE,

-KOJIMYECTBO 0a30BBIX CTAHIIUI,

-paJinyc COTHI,

-MOMIHOCTh TIepeaTunka 0a30BOM CTAHITUH.

Tabnuua 2 — BapuaHTsl 3ajaHUH Ha BBIIOJHEHUE KOHTPOJIBLHON PaOOTHI.

Ilocnenusas | llorenunansHoe | BeposrHoc Bricota [Mupuna CpenHekBaapaTtuye
nudpa YHCIIO Tb roziBeca [JIaBHOTO CKO€ OTKJIOHEHHE
3a4ETHOMN a0OHEHTOB YXYALIECHUS AHTCHHBI nenectka JIH YPOBHA
KHWKKHA S/, % 0a3oBoOit 0a3oBoOil MIPHHAMAEMOTO
CTaHIMM, M | CTAaHLHH, Ipax curHana, nb
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 DK3AMEHY

Knaccudukanus PPJI.

2. KoppensuoHHBIH NPUEMHHMK IIYMOMNOAOOHBIX paJMOCUTHANIOB, C(HOPMHPOBAHHBIX IO METOAY
IPSIMOYM ITOCIIEA0BATENBHOCTH.

3. Hansnocts newictBust PPJI B cBoO0HOM ITpocTpaHcTBE. MHOXHUTEND OCIa0IeHusl.
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dopmupoBaHuE ITYMONOAOOHBIX PAJHMOCUTHAIOB HA OCHOBE METOa IPSIMOM MOCII€0BATENIbHOCTH.
BnusiHue KpUBH3HBI 3€MHOM MOBEPXHOCTH W pedpakiuil pavoBOJIH Ha pPACCTOSHUE NPSAMOU
BUJUMOCTH.

MHOroCcTaHIIMOHHBIN AOCTYII C YaCTOTHBIM M BPEMEHHBIM Pa3/ie/IEHUEM KaHAJIOB.

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

CnyTHUKOBBIE CUCTEMBI CBsI3U «JKcrpecey u «l aey.

BausiHue noncTtunaromel NOBEPXHOCTH 3€MJIM HA PacdyeT MHOXKUTENS OcCialleHUs Ha OTKPBITBIX
Tpaccax. OTHOCUTENBHBINA IPOCBET TPACCHIL.

. Pacuétr MHOXHUTeId ociaabjieHus Ha IOJYOTKPBITBIX MW 3aKPLIThIX TpaCCaX IIPpU aIllIPOKCHUMalUH

MPETSITCTBHIA C(hepoid.

CocraB 36MHBIX U KOCMUUYECKHX CTAHILIUM.

MmuoroctBosbHbie PPII.

Jlnana3oHbl 4aCTOT, UCHOJIb3yEMbIE B CITYyTHUKOBBIX CHCTEMAaX CBS3H.

YacToTHBI [JIaH MHOTOCTBOJIbHOU PPJIL.

PacueTr 0IHOCKaUKOBOW CITyTHUKOBOW JIMHUU CBSI3U.

[ITymoBas TeMIiepaTypa NIPUEMHON CUCTEMBI CITlyTHUKOBOW JINHUU CBSI3U.

Yceroitunocts cBsizu PPJI. [loka3arenu neroroBuoctu PPJL

Binustnue nenonsipuzanuu pagruoBOJIH B THAPOMETEOpax Ha pabOTy CITyTHUKOBBIX CUCTEM CBSI3H.
Bnusinue sddexkra dapaneecBkoro BpalleHUs MIOCKOCTH MOJSpH3alui B HOHOchepe Ha paboTy
CITYTHUKOBBIX CHCTEM CBSI3H.

DHepreTudyeckue NOTEePH CIIyTHUKOBBIX CCTEM CBSI3HU, O0YCIOBIIEHHBIE pedpakiiueil 1 HETOYHOCTHIO
HaBEJICHUS AHTCHH.

3aTyxaHu€ CUTHAJIOB CITyTHUKOBBIX CUCTEM CBSI3U T'HIPOMETEOPaMHU.

[Tornomienre sHEPTUU CUTHAJIOB CITYTHUKOBBIX CHUCTEM CBSI3U ra3aMH aTMOC(]epsl.

[IpuMeHeHre ypaBHEHUS PaIUOCBSI3U B CIIyTHUKOBBIX CUCTEMAaX CBSI3H.

DHEpPreTUUYECKU pacueT CIIyTHUKOBBIX CUCTEM CBsI3H. J{uarpamma ypoBHEH CUTHAJIOB.
Hopmuposanue kauectBa cBsizu PPJI. ' unoretnyeckue 3TanoHHbIE LENHU.

30HBI BUTMMOCTH, OKPBITUA U 00cmyxkuBanus NC3.

IToka3arenu kadectBa no ommubOkam [IPPJI.

I'eocranmonapusie MC3.

CTpyKkTypHBIE CXeMBbl IU(PPOBBIX pPATUOPENCHHBIX CTAaHIUNA C MOIYISIUMEH CUTHAJOB Ha
IIPOMEKYTOUYHOM 4aCTOTE.

Xaparepuctuku opouts UC3 «MoaHus».

CTpyKTypHBIE CXEMBI ITepeAaTINKOB IUPPOBHIX PATUOPEIICHHBIX CTAHIIUN C MAHUTTYJIAIIMEH CUTHAJIOB
10 BBICOKOW YacTOTe.

Opouter UC3.

Knaccudukanus cuctem noaBMmXHOHN paanocss3u. Kiaccudukaius TpPaHKUHTOBBIX CUCTEM CBSI3U.
O06o011eHHas CTPYKTypHast cxeMa 0a30BOM CTAaHIIMK TPAHKUHTOBOM CHCTEMBI CBSI3H.

BopToBsie peTpancisanronnbie koMiekes MC3.

YacTOTHO-TEPPUTOPHATIBHOE TIJITAHUPOBAHUE TPAHKUHTOBBIX CUCTEM CBSI3H.

boproBeie pannonpueMHusie ycrpoiicrsa MC3.

CoroBas CTpyKTypa OpraHu3aIlii CUCTEM MOJIBIKHON PaIMOCBSI3H.

Mopenu paguokaHajaoB COTOBBIX CUCTEM CBSI3H.

Br16op kiactepa Ha OCHOBE 3a/IaHHOTO OTHOIICHHS CUTHAI-UHTEPhEPESHITHSI.
YacTOTHO-TEpPUTOPUATIBHOE TJIAHUPOBAHUE COTOBBIX CHUCTEM CBSI3M C YAaCTOTHBIM U BPEMEHHBIM
pazneneHueM aOOHEHTCKUX KaHaJIOB.

[Toka3zarenu kauecTBa 1o omubdkam 1uppossix PPJL.

OCHOBHBIE 3Tarbl MPOCKTUPOBAHUS TPAHKUHTOBBIX CHCTEM CBSI3H.

Boproseie nepenaromue ycrporictsa MC3.

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

NHauBuyanbHbIA IPUEM CIYTHUKOBBIX TEJIEBU3MOHHBIX TPOrPAMM.

YacTOTHO-TEPPUTOPUATIBHOE TUIAHUPOBAHUE COTOBBIX CHUCTEM CBA3M C KOJIOBBIM pa3JEICHUEM
A0OHEHTCKUX KaHAJIOB.



