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6 CEMECTP

1. KOHTPOJIBHASA PABOTA 110 JUCHUIIVIMHE

TEXHUYECKOE 3AJIAHHUE
HA BBINOJIHEHHE CTYJAeHTAMH KOHTPOJIbHOI padoThl
«Pacyer Ka4yeCTBeHHBIX IOKa3aTe el HH(PPOBOH paguopeIeHHON JIUHUI)
Lenp — npuobpeTeHre HaBbIKOB IPOEKTUPOBAHUS HA3€MHOM CHUCTEMBI CBSI3U.

CornacHo naHHbIM Tabmui | u 2 BeIOpaTh CBOW MHAMBUAYAJIbHBIM BapHUAHT M HOCTPOHUTH MPOQUIb
MECTHOCTU C MECTHBIMHU IpeaMeTaMH ¢ JUIMHOM mposieta 20 KM JUIsl pa3IuyHbIX 3HAU€HUN KodpuuueHTa
pedpakuuu Kp=0,5; 1,0; 1,33. BeiOpaTh BHICOTHI TOABECA TPUEMO-TIEPEJAIOIINX AHTEHH C YYETOM pedpaKkiuu
U Hecymied 4acToTbl paboTel pamuonmanu =11 [1Ty. BweiOpaTe 000pynoBaHHE paguopesieiHON CBS3H.
PaccunTath OCHOBHOE 3aTyXaHHWE CUTHAJa HAa PaJAMOJIMHUM. BrIOpaTh MOLTHOCTH pabOTHI MeperaTiynka u3
yCIIOBUSI TOCTHXKEHMS 3araca Ha 3amupaHue co 3HaueHueM 40 nb. Paccuurarh mokaszareian HETOTOBHOCTH
PaavOIVHHH.

Ta6muma 1 — [TapameTpsl mpodus
ITocnennne JIBE BricoTHbie oTMeTKH mpodusist (M) 711 OTHOCUTEIBEHON KOOPJIMHATHI K
mudpel  3augetHoi | 0,0 | 0,1 02103(04 (05 |06 |0,7 |08 |09 1,0
KHIDKKH
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 |55 160 |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 |30 140 |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 50 140 |50 |50 50 40 30 40 40
14,34,54,74,94 |30 30 40 |50 140 |30 40 30 40 30 40
15, 35, 55, 75, 95 50 60 40 140 |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 40 140 |30 |20 0 20 40 30 35
18, 38, 58, 78, 98 80 70 80 [90 190 |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

Ta6auma 2 — [lapamMeTpbl MECTHBIX TPESAMETOB

Ilocnennue nBe | MectHEIe K1 K2 BricoTa Bug mecTHBIX
nudpbl  3a4ETHOM | TPEAMETHI MECTHBIX MIPEIMETOB
KHIDKKH MPEIMETOB, M
01, 21, 41, 61, 81 1 0 0,1 14 CTpOCHUE
2 0,1 0,8 25 JIec
02,22,42,62, 82 1 0,1 0,3 30 CTpOECHUE
2 0.4 0,6 20 JIeC
03, 23,43, 63, 83 1 0 0,3 17 CTpOECHUE
2 0,3 0,9 14 Jec
04, 24, 44, 64, 84 1 0,1 0,4 16 CTPOEHHUE
2 0,5 0,7 10 Jec
05, 25, 45, 65, 85 1 0 0,3 22 CTpPOEHHUE
2 0,4 0,7 25 Jec
06, 26, 46, 66, 86 1 0 0,2 30 CTpPOCHHUE
2 0,3 0,8 40 Jec
07,27,47, 67, 87 1 0,1 0,7 23 CTpPOEHUE
2 0,7 0,9 12 JIeC
08, 28, 48, 68, 88 1 0 0,4 14 CTpPOCHHUE
2 0,5 0,8 18 JIeC
09, 29, 49, 69, 89 1 0,1 0,3 25 CTpPOCHHUE
2 0,4 0,6 12 Jec
10, 30, 50, 70, 90 1 0 0,6 15 CTPOCHHUE
2 0,6 0,9 20 Jiec
11,31,51,71,91 1 0 0,3 33 CTpOCHUE
2 0,3 0,5 22 Jec
12,32,52,72,92 1 0,1 0,4 11 CTPOCHHUE
2 0,5 0,7 22 Jec
13, 33,53,73,93 1 0 0,4 33 CTPOCHHE
2 0.4 0,8 20 JIEC
14, 34, 54, 74, 94 1 0,2 0,7 15 CTpOCHUE
2 0,7 0,9 15 Jec
15, 35, 55, 75, 95 1 0 0,3 17 CTpOCHUE
2 0.4 0,8 23 JIeC
16, 36, 56, 76, 96 1 0 0,4 20 CTPOECHUE
2 0,5 0,8 10 JIec
17,37,57,77,97 1 0 0,7 12 CTpPOEHHUE
2 0,7 0,9 26 Jec
18, 38, 58, 78, 98 1 0 0,5 13 CTpPOEHHUE
2 0,6 0,9 17 Jec
19, 39, 59, 79, 99 1 0 0,4 10 CTpPOEHHUE
2 0,5 0,7 20 Jec
20, 40, 60, 80, 00 1 0 0,3 22 CTpPOCHHUE
2 0,4 0,8 15 Jec

2. BOIIPOCHI K 3auery ¢ oueHkol

Pasnen 1: Paanopesieiinbie cucTeMbl CBSAI3H

1. Knaccudukanus PPJL.

2. OcHOBHOE YpaBHEHHE PATUOCBSI3H

3. Brnusinue KpUBU3HBI 3¢MHOW MOBEPXHOCTH U pedpakiluu paJuoBOIH Ha PACCTOSHUE TPSIMOI
BUIMMOCTH PaIUOIHHNY.




4. Bnusinue noacrunaronieii moBepXHOCTH 3eMJIM HA MHOXKUTEIb OCIA0IEHUS paAHOJINHUH.

5. [TocTpoenue nmpodusst MECTHOCTH B YCIOBUSIX pepakiuy pailoBOJIH.

6. Pacuer MHOXUTEINS 0cna0IeHUs HAa MOMYOTKPBITHIX U 3aKPBITHIX Tpaccax.

7. TpomnocdepHbie paguoIuHNAN.

8. ITocTpoeHre MHOTOCTBOJIBHBIX PaJUOJINHUI, HA3HAUYEHUE CTBOJIOB, IUIAH PacIpeeiICHUs
4acToT

9. KadecTBO CBSI3M pajinoIMHUN, MUHUMAJIbHO-JIOITYCTUMBI MHOXKHUTENb OcIa0IeHus

10.  YcTOHYMBOCTB CBSI3H, IIOKA3ATENb HETOTOBHOCTH, CyOpedpaKiiys, BIUSHAE THAPOMETEOPOB U
panuornomex, UHTep(epeHLIMOHHBIE 3aMUPAHUS

11. HopmupoBanue kauecTBa CBI3U PaHOINHUMN, THIIOTETUYECKH ITAJIOHHbIE LIENN

12. CTpyKTypHBIE CXEMBI IOCTPOECHMSI paAHOPEIEHHBIX CTAHLIUNA, MHOTOITIO3ULIUOHHBIE METOBI
MOJYJISILIUU IO TIPOMEKYTOYHON 4acTOTE, KOHTPOJIb U YIPABICHHUE CEThIO PaUOPETICHHBIX
CTaHIINN

13. MynpTHIDIEKCHPOBaHUE U(POBBIX TTOTOKOB, OPraHU3AIHS HU(PPOBBIX CTHIKOB,
pe3epBUPOBaHUE CTBOJIOB, OpraHu3alus Huiei(on

14. KadectBennbie nmokazarenu paboThl paHOPEICHHBIX CTAaHIIUH, TOKA3aTeTM HErOTOBHOCTH U
MoKa3aTesIu KayecTBa Mo OMMOKaM, MaclITabupyeMble pajinopesieiiHble CTaHIUH

15. Pacuer ganbHOCTH NPSAAMOM BUAMMOCTH MEXKAY NIEPEAATUNKOM U IPUEMHUKOM

16.  IlocTpoeHue TMHUHI HYJIEBOIO yPOBHS, OACTHIAIOLIEN IOBEPXHOCTH U MECTHBIX PEAMETOB,
00J1acTH CyIIECTBEHHOTO pacIpOCTPaHEHUs

17.  BpiOop BBICOTHI O/IBECA IPUEMHOM U NEpearomieii aHTCHHbI

18. Pacuer TpeOyeMoit MOIIHOCTH TIepeIaTurKa MPU U3BECTHOM TaIbHOCTHU ACHCTBUS

19.  Pacuer MeIMaHHOTO MHOKUTENS O0CIa0IeHUs TPOIIOCc(hEepHON paauOINHUM

20.  Pacder moTepp yCHUJICHHUS aHTEHH MPH TPONOCHEPHOM pacIpOCTPaHEHUH PaTHOBOIH

21. Kontpois u ynpasnenue cetbto PPC

22.  MynbpTHILUIEKCHUPOBaHHE LU(POBBIX TOTOKOB

23. Opranu3anus nU(PPOBBIX CTHIKOB B CETH

24.  KayecTBeHHbIE MOKa3aTeNN pabOTHI paJuopesIeHHON CTaHIIUU

25.  ABTOMAaTH3MpPOBaHHOE IPOEKTUPOBAHUE CETU PAJUOPEIICHHBIX JIMHHM.

Paznen 2: KocMmuuyeckne M CyTHUKOBbIE CUCTEMbI CBA3H

1. OpOuThel CHYTHUKOB, BBICOTAa, HAKJIOHEHHE, MEPUOJl OOpAaIICHHWs, 3aKOHBI JBWKEHHS, OpOWTa
Momnnus.

2. TeocranmMoHapHbIE CITYTHUKU, HAKJIOHHAsS IAIBHOCTh, a3UMYT W YyroJ MeCTa, OCOOCHHOCTH
JKCILTyaTaluu

3. 30HBI BUJAMMOCTU, TOKPBITUS M OOCIYy’KMBaHHUS, 3asgBOYHAS XAPAKTEPUCTUKA AHTECHHBI, 30HA
rapaHTUPOBAHHOTO YPOBHS CUTHANOB 1. DHepreTHuecKkue XapakTepPUCTUKH 3€MHBIX CTaHIIMA U
CIIyTHUKOBOTO peTpaHCIATOpa, A(P(EeKTUBHO-U30TPOMHAS H3TydaeMasi MOIIHOCTh, IJIOTHOCTH
MOTOKa MOIIIHOCTH, OCHOBHOE U JOTIOJIHUTENIbHOE 3aTyXaHUe, TuarpaMmma ypoBHEH.

4. Ocna0neHne CIyTHUKOBBIX CUTHAJIOB, MTOTJIONIEHUE PATUOBOJH Ta3aMu aTMOoc(hepsl, 3aTyXaHue B

THIPOMETEOpax, MOTEPU B YCIOBHIX pedpakiuyl U HETOYHOCTH HaBEACHHs aHTEHH, (ha30BbIe

3¢ (eKThI, NenoIpu3aIus CUTHAJIOB THAPOMETEOPAMHU.

[lymoBast TeMmeparypa NpUeMHON CUCTEMbI, KOCMUYECKHUE IIIYMbI U IIIyMbI IPHEMHHKA.

JnarpamMmma ypoBHEN OTHOCKaYKOBOU CITyTHUKOBOM JIMHUU CBSI3U

[ToTtepu B dbugepHom TpakTe

Ycuiienue aHTeHH

CocTtaB 3eMHBIX CTaHIIUM W CIIyTHUKOBBIX PETPAHCIATOPOB, CIIyTHUKHK DKcmnpecc, [anc, SAman

0. MHOrOoCTaHLIMOHHBIN JOCTYI, YACTOTHOE pa3/IeJI€HUE KaHAIOB, BDEMEHHOE pa3/IeJIeHNE KaHAJIOB,

KOJIOBOE pa3JielieHHe KaHaJIOB

11. bopToBBIE  pETPAHCISIMOHHBIE KOMIUIEKCHI, TE€TEPOJUHHOIO THUIMA, C  OJHOKPATHBIM
npeoOpazoBaHuEM YacTOThl, C 00paOOTKOM CUTHAIOB, C MHOTOJY4Y€BOM KOMMYTAIHEH.

12. bopTroBele  TIpHEMO-TIEpEAAIOIINE YCTPOWCTBA, Jiamma Oerymieil  BONHBI, KJIUCTPOHBI,
TBEPAOTENIbHBIE MePEAATYNKY, MAIOIIYMSIIINE YCHUIUTEIH.

13. CnyTHUKOBOE TEJIEBUJICHUE, CITyTHUKH TEJIEBU3MOHHOTO BEI[aHUs, YCTAHOBKU WHUBUTyaIbHOTO
npreMa, KOHBEPTOPbI, MyJIbTU(PHUIBI, TEKOAUPYIOIINE TPUEMHbBIE YCTPONUCTBA.

e N R



14. UccnenoBanue 3¢ (HeKTUBHOCTH UCIOIB30BAHUS PAIMOYACTOTHOTO CIIEKTPa 36MHBIMH CTAHLIUSAMU
VSAT

15. PacueT XapakTEepUCTHUK CETH 3€MHBIX CTAaHLIMN ITPUEMA U NIEpeJadn

16. BausiHue ryMoOB KOHBEPTOpa Ha OTHOIIEHHUE CUTHAJI-IIIYM Ha BX0Jl€ IPUEMHUKA.

7 CEMECTP
1. KOHTPOJIBHAS PABOTA 110 JUCHUIIVIMHE

TEXHUYECKOE 3AJIAHUE
HA BBINOJHEHHE CTYeHTAMH KOHTPOJILHOH padoThI
«PacueT cucTeMbl COTOBOI CBSI3U»

B cooTtBercTBUM ¢ BapuaHTOM Ha BBHINIOJHEHHE KOHTPOJBHOM paloThl (Tabi. 2) mpoBeCTH pacuer
rapaMeTpoB Tonorpaguu OJHOPOIHON cOTOBOM ceTH cBsizu cctanaapra WCDMA npu pa3BepThIBaHUHM Ha
TEPPUTOPHH TOPOJIA C IUIOIIAIBI0 TeppUTOpHH 150 KM

-4KCcII0 aOOHEHTOB OJHOBPEMEHHO 00CTYKUBAEMBIX B OJTHOM COTE,

-KOJIMYECTBO 0A30BBIX CTAHIIUH,

-paauyc CoThl,

-MOIIIHOCTh TIepeaTyrKa 0a30BOM CTAHIIHH.

Tabnuia 2 — BapuaHTsl 3a1aHMI HA BBITIOJTHCHHE KOHTPOJIHHON PabOTEHI.

Ilocnennsst | IlorennuansHoe | BeposiTHOC Bricora IHupuna CpenHexBanpaTnue
nudpa YHCIIO Tb roJjBeca TJIABHOTO CKO€ OTKJIOHEHHE
3a4€THOMN aOOHEHTOB YXYILICHUS AHTCHHBI nenectka JIH YPOBHA
KHIDKKA S/ % 0azoBoit 0azoBoit MIPUHUMAEMOTO
CTaHUMM, M | CTaHLUH, I'paj curHana, nb
0 360 6
12 000 ) 30
1 60 6
8 500 5 25
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 ] 25
6 360 5
23 000 3 35
7 120 7
18 000 4 25
8 120 8
16 500 21 20
9 60 10
13 000 20 30
2. BOIIPOCHI K OK3AMEHY
1. Knaccuduxamms PPJL
2. KoppensuuoHHBI NPUEMHHUK IIYMONOJOOHBIX pPaJMOCUTHAIOB, C(HOPMHUPOBAHHBIX IO METOAY

NPAMON MOCJIeI0BATEIBLHOCTH.
3. JanpHocTs aeiictBus PPJI B cBoO60aHOM npocTpaHcTBe. MHOXKHUTENH OCTabIeHus.
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11.
12.

13

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.

32.

33

42.
43.
44.
45.
46.
47.

dopMupOoBaHUE ITYMOINOA00HBIX PaAHMOCUTHAJIOB HA OCHOBE METO/Ia MPSIMOI 1OCIIe10BATEIbHOCTH.
BnusiHue KpuBHM3HBI 3€MHOW MOBEPXHOCTH U pEePpaKIUM pPATUOBOJIH HA PACCTOSHUE MPSMOM
BUJMMOCTH.

MHOFOCTaHHI/IOHHBIfI A0CTYII € HaCTOTHBIM M BPECMCHHLIM pPa3JiCJICHUEM KaHAJIOB.

VYuer penbeda MecTHOCTH B yCIoBUX pedpakiuu paguoBosH. [Ipoduns Tpaccsl.

CriyTHHKOBBIE CUCTEMBI CBSI3U «IKcrnpece» u «l'anmey.

BnusiHue mojcTunaromel MOBEpXHOCTH 3€MJIM Ha pacyeT MHOXKUTENS OCNabeHHs Ha OTKPBITHIX
Tpaccax. OTHOCUTENBHBIN IPOCBET TPACCHI.

. Pacuér MHOXuTeNns ociiablieHus Ha MOJIYOTKPBITBIX W 3aKPBITBIX TpacCaxX IIPU alIIpOKCUMallUun

MPENSTCTBUM CPepoi.
CocTaB 3eMHBIX U KOCMAYECKUX CTAHIIMM.
MamuoroctBonbunie PPJI.

. Jlnana3oHbl 4aCTOT, UCIOJIB3yEMBIE B CIIyTHUKOBBIX CUCTEMAX CBA3H.
14.
15.
16.
17.
18.
19.

YacToTHBIN MJIaH MHOTOCTBOILHOM PPJI.

PacyeT 01HOCKAaYKOBOW CIIyTHUKOBOU JIMHUU CBSI3H.

[ITymoBas TeMriepaTypa NPUEMHON CUCTEMBI CITyTHUKOBOW JINHUHU CBSI3U.

YcroiuuBocTts cBsa3u PPJI. ITokazarenu neroroBHoctu PPJI.

Bnustnue nenomnsipuzanuu paauoBOH B THAPOMETEOpax Ha pabOTy CIIyTHUKOBBIX CUCTEM CBSI3H.
Bnusinue s¢pdexra dapageecBkoro BpalleHUs MIOCKOCTH MOJNSpH3alMu B HOHOchepe Ha paboTy
CITyTHUKOBBIX CUCTEM CBS3H.

DHepreTuyeckue NoTepH CIIyTHUKOBBIX CHCTEM CBSI3U, 00YCIOBIEHHBIE pedpaKkIeil 1 HETOYHOCTHIO
HaBEACHHUS aHTCHH.

3aTyxaHue CUTHAJIOB CIIyTHUKOBBIX CUCTEM CBSI3M T'HIPOMETEOPAMHU.

[Tornomnienue >HEPruu CUTHAJIOB CITyTHUKOBBIX CHCTEM CBSI3H razaMu aTMOC(EPHI.

[IpuMeHeHne ypaBHEHUS PAAUOCBI3H B CIIyTHUKOBBIX CUCTEMAX CBS3H.

DHEpPreTUYeCKUl pacuyeT CIIyTHUKOBBIX CUCTEM CBS3H. J{uarpamma ypoBHEW CUTHAJIOB.
Hopwmuposanue kauectsa cBsizu PPJI. [ umorernyeckue 3TAIOHHBIE LIETH.

30HBI BUIMMOCTH, TIOKPHITHS 1 00cmykuBanus MC3.

ITokazaTenu kadectBa 1o omuokam LIPPJI.

I'eocranmonapusie MC3.

CTpyKTypHBIE CXEeMBI ITM(POBBIX PATUOPEIICHHBIX CTAHIWA C MOIYJSIIIUEH CHTHAJOB Ha
IIPOMEKYTOUYHOM 4acCTOTE.

Xaparepuctuku opoutsl MC3 «MomHus.

CTpyKTypHBIE CXEMBI ITePEIATINKOB ITU(POBBIX PATUOPEIICHHBIX CTAHIIUN C MAHUITYJISIIUEH CUTHAIIOB
10 BEICOKOM 4acTOTe.

Op6utsr UC3.

. Knaccuguxkanus cuctem nonsuxHoi paanocssu. Knaccudukanus TpaHKUHIOBBIX CUCTEM CBSI3H.
34.
35.
36.
37.
38.
39.
40.
41.

O0o01IeHHasT CTPYKTypHAst cXxema 0a30BOM CTAHIIUU TPAHKUHTOBON CHCTEMBI CBSI3H.

BboproBsie perpancisimonsbie kommiekebl MC3.

YacToTHO-TEppUTOPHAIIBHOE TIIIAHUPOBAHNE TPAHKUHTOBBIX CUCTEM CBSI3H.

boproBbie paguonpuemnsie ycrporctsa UC3.

CoroBas CTpYKTypa OpraHu3allii CUCTEM MOJIBHIKHON PaJIMOCBSI3H.

Mopnenu paaroKaHaIOB COTOBBIX CUCTEM CBSI3H.

Br16op kiactepa Ha OCHOBE 331aHHOTO OTHOIIEHHS CUTHAI-UHTEP(HEPEHIIHSL.
YacTOTHO-TEpPUTOPUATIEHOE TUIAHUPOBAHUE COTOBBIX CHCTEM CBSI3M C YaCTOTHBIM M BPEMEHHBIM
pazneneHreM aOOHEHTCKUX KaHAJIOB.

[Toka3zaTenu kadecTBa 1o omuokam nudposeix PPJIL.

OcCHOBHBIE 3Tarnbl IPOCKTUPOBAHUS TPAHKUHTOBBIX CUCTEM CBS3H.

boprossie nepenaroniue ycrpoiictea MC3.

CaHunTapHO-3alIMTHAs 30HA U 30Ha OTPAaHUYEHHOM 3aCTPOMKHU.

WuauBuayanbHbIN NpUeM CIIyTHUKOBBIX TEJIEBU3MOHHBIX MTPOrPaAMM.

YacTOoTHO-TEppUTOPUATIBHOE TUIAHUPOBAHME COTOBBIX CHUCTEM CBSI3U C KOJOBBIM pa3JieJICHUEM
a0OHEHTCKUX KaHaJIOB.



