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4 KYPC

1. KOHTPOJIbBHAS PABOTA IO ANCHUIIJIMHE

TEXHUYECKOE 3A/IAHUE

HA BBINOJIHEHHE CTYAeHTAMU KOHTPOJIbHOI paGoThI

«Pacyer KayeCTBEHHBbIX NOKa3aTe/iell HM(PPoBoOH paguopeIeHHON JHHUI)
Lenb — mproOpeTeHne HaBBIKOB MTPOEKTUPOBAHNS HA3€MHOM CHCTEMBI CBSI3U.

CornacHo maHHbIM TaOnuil 1 ¥ 2 BeIOpaTh CBOM WHAMBUAYAIbHBIM BapHaHT U TMOCTPOUTH TPOQUIH
MECTHOCTH C MECTHBIMHU TMpeAMETaMH C JUTMHOW TipoJieta 20 KM IS pa3IMYHbIX 3HAYCHUH Kod(duimneHTa
pedpakuuu Kp=0,5; 1,0; 1,33. BeiOpaTh BEICOTHI MOIBECA PUEMO-TIEPEAAIOIINX AHTCHH C YI€TOM pedpakiuu
U Hecymed 4JactoTel pabotel pamuonuauu f=11 I'Ty. Bwibpatsh 000pyZOBaHHE paaHOPEIICHHON CBS3H.
Paccuntath OCHOBHOE 3aTyxXaHHe CUTHAJla Ha paAuoJIMHUU. BrIOpaTh MOLIHOCTH palbOTHI MepenaTiyrka U3
YCIIOBHUSI TOCTHXKEHMS 3amaca Ha 3amupanue co 3HadeHueM 40 nb. PaccuuTtaTe moka3arenn HETOTOBHOCTH

PaduoOJIMHUN.

Ta6muma 1 — ITapamerpsr mpodus

Ilocnennue BE

BricoTHble oTMeTKH Tpoduist (M) A1 OTHOCUTEIBHOM KOOPIAMHATHI K

uudper  3auetHoit | 0,0 0,1 021(03(04 |05 0,6 0,7 0,8 0,9 1,0
KHIKKH

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

Tabnuna 2 — [MapaMeTpbl MECTHBIX IPEAMETOB

ITocnennne nBe | MectHbIe K1 K2 BricoTa Bug mecTHBIX
udpel  3aYETHOU | IPEIMETHI MECTHBIX PeIMETOB
KHWKKHI IPEIMETOB, 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 CTpOCHHUE
2 0,4 0,6 20 JIec
03, 23, 43, 63, 83 1 0 0,3 17 CTpOCHUE
2 0,3 0,9 14 JIec
04, 24, 44, 64, 84 1 0,1 0,4 16 CTpOEHHUE
2 0,5 0,7 10 JIecC
05, 25, 45, 65, 85 1 0 0,3 22 CTpOeHHUE
2 0,4 0,7 25 JIec
06, 26, 46, 66, 86 1 0 0,2 30 CTpOEHHUE
2 0,3 0,8 40 Jec
07, 27, 47, 67, 87 1 0,1 0,7 23 CTpOCHHUE
2 0,7 0,9 12 JIec
08, 28, 48, 68, 88 1 0 0,4 14 CTpOCHHUE
2 0,5 0,8 18 Jjiec
09, 29, 49, 69, 89 1 0,1 0,3 25 CTpOCHHUE
2 0,4 0,6 12 jec
10, 30, 50, 70, 90 1 0 0,6 15 CTpOCHHUE
2 0,6 0,9 20 jec
11, 31,51, 71,91 1 0 0,3 33 CTpOCHHUE
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 CTpOCHHUE
2 0,4 0,8 20 jec
14, 34, 54, 74, 94 1 0,2 0,7 15 CTpOCHHUE
2 0,7 0,9 15 jec
15, 35, 55, 75, 95 1 0 0,3 17 CTpOCHHUE
2 0,4 0,8 23 Jjiec
16, 36, 56, 76, 96 1 0 0,4 20 CTPOCHHE
2 0,5 0,8 10 Jjec
17, 37,57, 77, 97 1 0 0,7 12 CTPOCHHE
2 0,7 0,9 26 Jjiec
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 CTpPOEHHE
2 0,5 0,7 20 JIec
20, 40, 60, 80, 00 1 0 0,3 22 CTpPOEHHE
2 0,4 0,8 15 JIec

2. BOIIPOCHI K 3AYETY C OLIEHKOH

Paspnen 1: PaanopeJieiinbie cucTeMbl CBS3H

1. Knaccugukarus PPJL

2. OcCHOBHOE ypaBHEHUE PaJUOCBI3H

3. Brnusinue KpruBU3HBI 36MHON TOBEPXHOCTH M pepaKIMK PaTJuOBOIH HA PACCTOSIHUE TPSIMOI
BUAUMOCTH PATUOJIUHUH.




4. Bnustaue noacTuiaoneil moBepXHOCTH 3eMJIM HAa MHOKUTENb OCIa0IeHus paJuoIuHUH.

o. INocTpoenne mpoduiist MECTHOCTH B YCIOBHSIX pepakiuy pagroBOIIH.

6. Pacuer MHOXHUTEIIS OCTa0IEHUsT HA MTOTYOTKPHITHIX M 3aKPBITHIX TPACCAX.

1. TpomocdepHbie paaArOINHUH.

8. [TocTpoeHne MHOTOCTBOJIBHBIX PAAUOINHNM, HA3HAYEHHUE CTBOJIOB, IJIAH PACIIPEACTICHUS
4acToT

9. KadecTBO CBSI3M painoIMHINA, MUHUMAJIbHO-OITYCTUMBI MHOYKHUTENb OCTIa0IeHus

10.  YcroitumBOCTH CBSI3H, ITOKA3aTeIh HETOTOBHOCTH, CyOpedpakius, BIUSIHIE THIPOMETEOPOB U
panuorniomex, HHTEp(EepeHIMOHHbIE 3aMUPAHUS

11. HopmupoBaHHuEe KauecTBa CBSA3M PaJAUOIUHUN, THIIOTETUUECKU ATAJIOHHBIE LIETH

12. CrpyKTypHBIE CXEMBI IOCTPOCHUS PAJANOPEICHHBIX CTAHIINNA, MHOTOTIO3UITHOHHBIE METO/IbI
MOYJIALIMU [0 POMEKYTOYHON YacTOTE, KOHTPOJIb U YIIPaBICHUE CEThIO PalOPEICHHBIX
CTaHLIMI

13. MynbpTHILIIEKCHPOBaHUE U(PPOBBIX MTOTOKOB, OPraHU3aNUsI IIUPPOBBIX CTHIKOB,
pe3epBUPOBAaHKE CTBOJIOB, OpraHu3alus maeiigos

14.  KauecTBeHHBIE MMOKa3aTeIN pabOThl pauopeNeiHbIX CTAaHIIUHN, IOKAa3aTeId HETOTOBHOCTH U
[IOKa3aTeau KauecTBa Mo omnOKaM, MacliTabupyeMble pauopesieiHble CTaHLIuN

15.  Pacuer nanbHOCTH NPSIMOM BUAMMOCTH MEXIY NEpEIaTUINKOM U TPUEMHUKOM

16.  IlocTpoeHwue JIMHUIA HYJIEBOTO YPOBHS, IOJCTUJIAIONICH MOBEPXHOCTH M MECTHBIX IIPEMETOB,
00J1acTH CyIIECTBEHHOTO PacIpOCTpaHEHUs

17.  BoiGop BBICOTHI [T0/IBECA TPUEMHOMN U NEepeatoleil aHTEeHHbI

18. Pacuer TpeOyemoil MOIIIHOCTH NepeaTYrKa MPU U3BECTHOM JaIbHOCTHU AEUCTBUS

19.  Pacuer MeamaHHOTO MHOXHTEJIS OCIA0ICHHS TPOTIOC(HEPHOH paTuoTMHAN

20.  Pacuer moTeps yCHJICHHS aHTCHH ITPU TPOTIOCHEPHOM PACIIPOCTPAHEHUH PAJNOBOIH

21.  Kontpous u ynpasneHue cetbio PPC

22.  MynbTamuieKCupoBaHue IU(POBBIX MOTOKOB

23.  Opranuzanus UGPOBBIX CTHIKOB B CETH

24.  KadecTBeHHBIC MOKa3aTeIu pabOThI paAHOPEICHHON CTaHIINH

25. ABTOMAaTU3UPOBAHHOE MPOECKTUPOBAHUE CETH PAAUOPETCHHBIX JIMHUH.

Pa3znen 2: KocMuuyeckue U CIyTHUKOBBIE CUCTEMbI CBSI3H

1. OpOuThl CIYTHUKOB, BBICOTA, HAKJIOHEHUE, MEPHOJ OOpaIleHHs, 3aKOHBI JIB)KCHHUs, OpOHUTa
MoaHus.

2. T'eocranMoHapHble CIYTHUKH, HAKJIOHHAS JaJIBHOCTb, a3UMyT M YroJl MecTa, OCOOCHHOCTH
JKCIUTyaTaluu

3. 30HBI BUAMMOCTH, TIOKPBITHS W OOCIY)KMBaHHUS, 3asBOYHAs XapaKTePUCTHKA aHTCHHBI, 30HA
rapaHTUPOBAHHOTO YPOBHSI CUTHAJOB 1. DHEpreTHYECKHUE XapaKTePUCTUKHU 3€MHBIX CTAHIUN U
CIyTHUKOBOTO peTpaHcisaTopa, 3G(GEeKTUBHO-U30TPONHAS H3Tydaemass MOIIHOCTh, IJIOTHOCTh
MIOTOKa MOIIIHOCTH, OCHOBHOE U JOTOJHUTENBHOE 3aTyXaHHE, TuarpaMmmMa ypoBHEN.

4. OcnabieHue CyTHUKOBBIX CUTHAJIOB, MOTJIOLIEHUE PAJHOBOJIH ra3aMu aTMoc(hepsl, 3aTyxaHue B

TUAPOMETEOpax, MOTEPH B YCIOBHIX pepakiud U HETOUHOCTH HaBEIEHUS aHTEHH, (a3oBbIe

3¢ dexThI, Henonsapu3anus CUTHAIOB THIPOMETEOPaMHU.

[IlymoBas Temneparypa MIpUEMHON CUCTEMbI, KOCMMUYECKHE IIYMBbI U IIYMbl IPUEMHUKA.

JnarpamMmma ypoBHEN OJTHOCKaYKOBOM CITyTHUKOBOM JIMHUU CBSI3U

[ToTepu B dhugepHoM TpakTe

Ycunenue aHTeHH

CocraB 3eMHBIX CTaHLIMNA U CITYTHUKOBBIX PETPAHCIATOPOB, CIIyTHUKU JKcrpecc, ['anc, SAman

10. MHOTOCTaHIIMOHHBIN TOCTYT, YaCTOTHOE pa3zeliecHue KaHaJoB, BpEMEHHOE pa3JielieHHe KaHaloB,
KOJIOBO€ pa3JEJIeHUE KaHAJIOB

11. bopToBBle  pETPAHCIALMOHHBIE KOMIUIEKCHI, TETEPOJMHHOTO THMA, C OJHOKPATHBIM
npeoOpa3oBaHUEM YacTOTHI, C 00paOOTKON CUTHAJTIOB, C MHOTOJTYY€BOM KOMMYTaIIUEH.

12. bopToBble mpueMO-Tiepefalolue YCTPONCTBA, Jamma Oerymeid BOJIHBI, KIUCTPOHBI,
TBEPJOTENIbHbIC TEPEAATUNKH, MATOLTYMSIIIINE YCUIUTEIIH.

13. CnyTHUKOBOE TENEBUICHHE, CITyTHUKH TEJICBU3NOHHOTO BEIIaHUs, YCTAHOBKHU HHIUBUYATHHOTO
npreMa, KOHBEPTOPBI, MYIbTU(HIBI, TEKOAUPYIOIIHNE TPUEMHBIE YCTPOICTBA.
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14. UccnenoBanue 3¢pHeKTUBHOCTH UCIOIB30BAHUS PAJAN0YACTOTHOTO CIIEKTPa 36MHBIMU CTaHIIUSIMHU
VSAT

15. PacueT XxapakTepuCTHK CETH 3€MHBIX CTaHLUI IpUeMa U Iepeaun

16. Bausinue nryMoB KOHBEpTOpa Ha OTHOIICHNE CUT'HAJI-IIYM Ha BXOJI€ IPUEMHHUKA.

5 KYPC
1. KOHTPOJIBHAS PABOTA IO ANCHUIIJIMHE

TEXHUYECKOE 3A/IAHUE
HA BbINOJIHEHNE CTYAeHTAMHM KOHTPOJILHOI PadoThI
«Pacyer cucTeMbl COTOBOM CBSA3W»

B cooTBercTBUM ¢ BapuaHTOM Ha BBHIMOJHEHHWE KOHTPOJBHOW paboThl (Tabi. 2) MPOBECTH pacyeT
MapaMeTpoB TOMorpapuu OTHOPOTHOM cOTOBOM cetr cBsi3u Ccranaapra WCDMA mpu pa3BepThIBaHUHM Ha
TEpPUTOPUHM FOPOJIA C IIOMIAALI0 TepPUTOPHE 150 KM

-4KCII0 aDOHEHTOB OTHOBPEMEHHO 00CTY>KMBAEMBIX B OJTHOM COTE,

-KOJIMYECTBO 0A30BEIX CTAHIIUH,

-pazauyc coThl,

-MOIIIHOCTH TIepeaaTynka 0a30BOM CTAHIIUM.

Tabnua 2 — BapuanTsl 3a1aHUil Ha BHIOJHEHUE KOHTPOJIBHOU pabOTHI.

ITocnennssa | IlorenunansHoe | BepositHOC Bricora [Iupuna CpenHexBaaparnye
uugpa YHUCIIO Tb roziBeca TJIaBHOTO CKO€ OTKJIOHEHUE
3a4€THOU abOHEHTOB YXyILIEHUS AHTEHHBI nenecrka /IH YPOBHSA
KHHKKH S/, % 0a3oBoit 0a30Boi MPUHUMAEMOTO
CTaHIMH, M | CTaHLWUH, IPaj 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 5
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

Knaccugukamus PPJIL.

2. KoppensuuoHHBIH NPUEMHHUK IIyMONOJOOHBIX PpaJWOCUTHAJIOB, C(HOPMHUPOBAHHBIX MO METOIY
IIPSIMOM TIOCJIE0BATEIIBHOCTH.

HansHocTs neiictBus PPJI B cBoO01HOM mpocTpaHcTBE. MHOKUTENb OCIa0IeHUS.

®opMHpOBaHUE HTYMOTIOA0OHBIX PaAHOCUTHAJIOB HA OCHOBE METOAa MPSIMOIl OCIIEI0BATEILHOCTH.
BnusiHue KpuBU3HBI 3€MHON NOBEPXHOCTH W pedpakiMM pajuoBOIH HAa PACCTOSHHE MPSMOM
BUJIUMOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.
22.
23.
24,
25.
26.
217.
28.
29.

30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

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

MHOroCTaHIIMOHHBIN JOCTYI C YaCTOTHBIM M BPEMEHHBIM Pa3/ieIEHUEM KaHAJIOB.

VYuer penbeha MECTHOCTHU B YCTIOBHSIX pedpakunu paaroBoiiH. [Ipoduns Tpaccsl.

CriyTHUKOBBIE CUCTEMBI CBSI3H «IDKcmpece» U «l'amey.

Bnusinue mojacTHaroniel MOBEPXHOCTH 3€MJIM Ha pacyeT MHOXKHUTENS OCIAaOJeHHS Ha OTKPBITHIX
Tpaccax. OTHOCHTENBHBINA IPOCBET TPACCHIL.

. Pacuér mHOXWHTENs ocCiabieHusi Ha TMOJYOTKPBITBIX M 3aKPBITBIX Tpaccax MpH aNNpPOKCHMALUU

MPETSITCTBHMA C(hepoid.

CocTaB 3eMHBIX U KOCMUYECKUX CTAaHIUH.

MuoroctBosibHbIe PPJL.

JlnanaszoHbI 4aCcTOT, UCHOJIB3YEMBIE B CITyTHUKOBBIX CHCTEMAX CBA3H.

YacToTHbIN IJ1aH MHOTOCTBOJIbHOW PPJI.

Pacuer 04HOCKaUYKOBOM CIIyTHUKOBOW JIMHUU CBSI3H.

[IlymoBas Temneparypa IPUEMHON CUCTEMBI CITlyTHUKOBOW JIMHUHU CBSI3U.

VYcroitunBocTh cBsizu PPJI. [loka3arenu neroroBHoctu PPJI.

Bnusinue penonsipuzanuy paguoBOJH B THAPOMETEOpax Ha padOTy CIIYTHUKOBBIX CUCTEM CBS3H.
Bnusinue s¢pdexra dapaneecBkoro BpallleHUsl IUIOCKOCTH MNOJSPU3alMU B HOHOchepe Ha paldoTy
CIIyTHUKOBBIX CUCTEM CBSI3U.

DHepreTuyeckue NoTepH CIIyTHUKOBBIX CUCTEM CBSA3H, 00yCIOBIEHHbIE pedpakiueil 1 HETOYHOCTHIO
HaBEJICHUS aHTEHH.

3aTyXxaHu€ CUTHAJIOB CIIyTHUKOBBIX CUCTEM CBS3U T'HJIPOMETEOPAMHU.

[Tornoienue sHeprur CUTHAJIOB CIIYTHUKOBBIX CUCTEM CBSI3H ra3aMu aTMOC(EPBI.

[IpumeHneHne ypaBHEHUS PaIMOCBSA3U B CIYTHUKOBBIX CUCTEMAaX CBSI3H.

OHepreTUYeCKnil pacieT CIIyTHUKOBBIX CHCTEM CBs3H. /[narpamma ypoOBHEN CUTHAJIOB.
Hopmupoanue xauectBa cBa3u PPJI. 'unoreTnyeckue sTalloOHHBIE LIENN.

30HBI BUIMMOCTH, TIOKPBITUS U 00cmykuBanus NC3.

ITokazaTrenu kadectBa 1o ommuokam L[PPJI.

I'eoctaumnonapusie MC3.

CTpyKTypHBIE CXEeMBl IU(POBBIX PAITUOPEICHHBIX CTAHIMA C MOJYJIAINKMEH CHUTHAJOB Ha
MPOMEKYTOYHOM 4acTOTeE.

Xaparepuctuku opoutsl UC3 «MomHus».

CTpyKTypHBIE CXEMBI MTePEAATINKOB IU(PPOBHIX PATUOPEIICHHBIX CTAHIIUN C MAHUTTYJISIIUCH CUTHAJIOB
10 BBICOKOI1 4acToTe.

Opoutsr UC3.

Knaccudukanus cucrem noasuxHoi paguocssizu. Kiaccudukanus TpaHKUHTOBBIX CUCTEM CBSI3U.
O060011eHHas CTPYKTypHasi cxeMa 0a30BOM CTaHIIUM TPAHKUHTOBOM CHCTEMBI CBSI3H.

BopTtoBsie perpanciagimonnbie koMiuiekcbl MC3.

YacTOTHO-TEpPUTOPHAIIBHOE TIIIAHUPOBAHNE TPAHKUHIOBBIX CUCTEM CBSI3H.

Bboproseie pagunonpuemusie ycrpoiictBa UC3.

CotoBas CTpyKTypa OpraHu3alii CUCTEM MOJIBUKHOU PaJMOCBSI3U.

Mogenu paguoKaHaIOB COTOBBIX CUCTEM CBSI3U.

Br16op kiactepa Ha OCHOBE 3aJJaHHOTO OTHOIICHHS CUTHAI-UHTEP(EPEHITHS.
YacTOTHO-TEpPUTOPHAIIBHOE TUIAHUPOBAHUE COTOBBIX CHCTEM CBSI3M C YaCTOTHBIM M BPEMEHHBIM
paznenieHneM aOOHEHTCKUX KaHAaJoB.

IToxa3zaTenu kauecTBa 1o omuodkaM uppossix PPJI.

OCHOBHBIE ATarbl IPOCKTUPOBAHUS TPAHKUHTOBBIX CUCTEM CBSI3H.

boprossle nepenaromue ycrporicrsa UC3.

CaHuTapHO-3alIUTHAs 30HA ¥ 30HA OTPAaHUYEHHOM 3aCTPOMKH.

WNHnuBuayanbHbIM NpUEM CIIyTHUKOBBIX TEJIEBU3MOHHBIX IPOTPAMM.

YacTOTHO-TEPPUTOPHAIIBHOE IIJIAHUPOBAHUE COTOBBIX CHUCTEM CBSI3U C KOJOBBIM pa3/IEICHHEM
aOOHEHTCKUX KaHAJIOB.



