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1. KOHTPOJIBHAS PABOTA 110 JIUCHUIIJINHE

TEXHUYECKOE 3AJIAHUE
HA BBINOJIHEHUE CTYACHTAMHM KOHTPOJIbHOI padoThI
«Pacyer Ka4yeCTBEHHBIX IOKa3aTe el HM(ppPoBoi paguopeIeHHON JUHIID)
Llenb — nproOpeTeHne HaBbIKOB IPOSKTUPOBAHUS HA3€MHOM CUCTEMBI CBSI3H.

CornacHo naHHbIM Tabmui 1 u 2 BeIOpaTh CBOW WHAMBUIYAIbHBIH BAPHAHT U TOCTPOHUTH MPOPHIH
MECTHOCTU C MECTHBIMH NpeIMeTaMU ¢ JIMHOM mpojera 20 KM A pa3iuyHbIX 3HaAYCHUH Ko3(duuneHTa
pedpakunu Kp=0,5; 1,0; 1,33. BeiOpaTs BEICOTHI MOABECA TPUEMO-TIEPEIAOIINX AHTEHH C YYETOM pedpaKiuu
U Hecymied 4yactoThl paboTel paauonuuuu f=11 [Ty. BriOpats 00OpymoBaHHE paJHOPEICHHOI CBS3H.
PaccunTath OCHOBHOE 3aTyXaHWE CHUTHaJa Ha PAJAMOJIMHUH. BRIOpaTh MOUIHOCTH Pa0OTHI MepenaTinka W3
YCIIOBUSL JOCTHKEHUS 3araca Ha 3amupaHue co 3HaueHueM 40 nb. Paccumrarh mokasarenum HErOTOBHOCTH
PaAMOIMHHH.

Tabauna 1 — [Mapamerps! npoduis
[Tocnennue  nBe | BbIcOTHBIE OTMETKH IPOQHIIA (M) 7151 OTHOCUTEIbHON KOOPAMHATHI K
mudper  3agernoi (00 (01 |02 (03|04 |05 |06 |07 |08 |09 |10
KHUDKKH
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 20 120 |30 |40 40 60 60 60 65




120,40,60,80,00 |20 |15 [10 |20 [40 [40 |40 |30 [20 [20 [30 |

Tabnuua 2 — [TapameTpbl MECTHBIX IIPEAMETOB

ITocnenuue nBse | MecTtHEIE K1 K2 Bricota Bung MmecTHEBIX
MBI 3a4ETHOW | IPEIMETBI MECTHBIX peMETOB
KHUKKH IIPEIMETOB, M
01, 21, 41, 61, 81 1 0 0,1 14 CTpPOCHHUE
2 0,1 0,8 25 jec
02, 22,42, 62, 82 1 0,1 0,3 30 CTpOCHHE
2 0,4 0,6 20 jec
03, 23, 43, 63, 83 1 0 0,3 17 CTpOCHHE
2 0,3 0,9 14 jec
04, 24, 44, 64, 84 1 0,1 0,4 16 CTpOCHHE
2 0,5 0,7 10 jec
05, 25, 45, 65, 85 1 0 0,3 22 CTpOCHHE
2 0,4 0,7 25 jec
06, 26, 46, 66, 86 1 0 0,2 30 CTPOCHHE
2 0,3 0,8 40 jec
07, 27, 47, 67, 87 1 0,1 0,7 23 CTPOCHHE
2 0,7 0,9 12 JIeC
08, 28, 48, 68, 88 1 0 0,4 14 CTPOCHHE
2 0,5 0,8 18 JIecC
09, 29, 49, 69, 89 1 0,1 0,3 25 CTPOCHHE
2 0,4 0,6 12 JIeC
10, 30, 50, 70, 90 1 0 0,6 15 CTPOCHHE
2 0,6 0,9 20 jec
11, 31,51, 71, 91 1 0 0,3 33 CTPOCHHE
2 0,3 0,5 22 jec
12, 32,52, 72, 92 1 0,1 0,4 11 CTPOCHHE
2 0,5 0,7 22 jIec
13, 33, 53, 73, 93 1 0 0,4 33 CTpOCHHE
2 0,4 0,8 20 jec
14, 34,54, 74, 94 1 0,2 0,7 15 CTpPOCHHUE
2 0,7 0,9 15 aec
15, 35, 55, 75, 95 1 0 0,3 17 CTpOCHHE
2 0,4 0,8 23 jec
16, 36, 56, 76, 96 1 0 0,4 20 CTpOCHHE
2 0,5 0,8 10 aec
17, 37,57, 77, 97 1 0 0,7 12 CTpOCHHE
2 0,7 0,9 26 aec
18, 38, 58, 78, 98 1 0 0,5 13 CTpOCHHE
2 0,6 0,9 17 aec
19, 39, 59, 79, 99 1 0 0,4 10 CTPOCHHE
2 0,5 0,7 20 aec
20, 40, 60, 80, 00 1 0 0,3 22 CTpPOEHHUE
2 0,4 0,8 15 JIec

2. BOITPOCHI K 3AYETY C OIIEHKOH

Pa3nen 1: PagnopeJieiinbie cuCTeMbI CBA3HM

1. Knaccugukanus PPJI.

2. OcHOBHOE ypaBHEHUE PaANOCBA3U

3. Bnusinue KpyBU3HBI 36MHON TOBEPXHOCTH U pedpakiuy PaJuOBOIH Ha PACCTOSTHUE MPSIMOI
BUJMMOCTH PAIUOIUHUH.

4. Bnusinue noactunaronieil moBepXHOCTH 36MJIM HA MHOXKHUTEIb OCNIa0JIeHUs PaliOJIMHUY.




5. [TocTpoenue mpoduisi MECTHOCTH B YCIOBUSX pedpaKiiuu paaruoBOIH.

6. Pacuer MHOXHTENS OcTabIEHUS HA MOYOTKPBITHIX U 3aKPBITHIX TPaccax.

7. TpomnocdhepHbie paguoIUHNAH.

8. [TocTpoeHre MHOTOCTBOJIBHBIX PAIUOIMHNN, HA3HAYEHNE CTBOJIOB, IIJIAH PACIPEeTICHHS
4acToT

9. KagecTBO CBS3M pajiioIUHINA, MUHUMAJIbHO-JOITYCTUMBIA MHOXKHTENb OCTIa0IeHUs

10.  VYcroiluMBOCTH CBSI3U, IIOKA3aTellb HETOTOBHOCTH, cyOpedpakius, BIUSHUE THAPOMETEOPOB U
panuornomex, UHTep(HepeHIMOHHBIE 3aMUPAHUS

11.  HopwmupoBaHHe KauecTBa CBSA3H PAJAUOIHHUIA, TUIIOTETUYECKU YTAIOHHBIE IIeTTH

12. CtpyKTypHBIE CXEMbI IOCTPOCHUS PAAHOPEICHHBIX CTAHIMI, MHOTOIIO3UIIMOHHBIE METOIbI
MOJIYJISLIMU MO IPOMEKYTOYHON 4acTOTE, KOHTPOJIb U YIPABICHUE CEThIO PAIUOPETICHHBIX
CTaHILU’

13.  MynbruniekcupoBanue HUGPOBHIX MOTOKOB, OpraHu3alus HIU(PPOBBIX CTHIKOB,
pe3epBUpOBaHKE CTBOJIOB, OpraHU3aIys nuiei(oB

14.  KadecTBeHHBIE [TOKa3aTeaN pabOThl paAUOpPENEHHBIX CTAaHIIUMI, TOKAa3aTeI HETOTOBHOCTH U
MoKa3aTes KauyecTBa Mo OIIMOKaM, MaclITaOupyeMble paguopeeiiHbIe CTaHIIN

15.  Pacuer nanpbHOCTH IPSIMON BUIMMOCTH MEX]Y MEPEIaTYMKOM U IPUEMHUKOM

16.  IlocTpoeHue JIMHUI HYJIEBOTO YPOBHS, OJCTHUIIAIONICH MOBEPXHOCTH U MECTHBIX IIPEIMETOB,
00J1aCTH CyIIECTBEHHOTO PaCIPOCTpaHEHUs

17. Br100p BBICOTHI 1TOIBECA TPUEMHOM U TepeatolIeid aHTEHHbI

18.  Pacuet TpeOGyeMoil MOIIIHOCTH MepeAaTynuKa MPU U3BECTHON AAbHOCTU JCHCTBUS

19.  Pacuer MeaMaHHOTO MHOXHTES OCJIA0IECHHS TPONOCc(hEpHOI paanoTuHIN

20.  Pacuer notepb yCUJIEHUS aHTEHH MPHU TPONochHepHOM pacpoCTpaHEHUH PaIOBOIIH

21.  Kourtpoms u ynpasienue cetbio PPC

22.  MynbpTUILIEKCUPOBaHKE U(POBBIX MOTOKOB

23.  Opraamzanus HUQPPOBBIX CTHIKOB B CETH

24.  KadecTBEHHbIE MMOKa3aTelu pabOTHI paauoOpEIeHHON CTaHIIUU

25.  ABTOMaTH3MpPOBAaHHOE MPOEKTUPOBAHKE CETH PaTUOPEIICHHBIX JTHHUH.

Paznen 2: KocMnyeckne M CHyTHHKOBbIE CHCTEMbI CBS3H

1. OpOuThl CyTHMKOB, BBICOTA, HAKIOHEHHE, MEPHOJ OOpallleHHs, 3aKOHBI JBM)KEHUS, OpOuTa
MonHus.

2. T'eocranmoHapHble CIYTHUKW, HAKJIOHHAS JAaJbHOCTb, a3UMYT M YIOJ MecTa, OCOOEHHOCTH
JKCIUTyaTaluu

3. 30HBI BUJMMOCTH, TOKPBITHS M OOCIYKMBaHUs, 3asBOYHAs XapaKTePUCTUKAa aHTEHHBI, 30HA
rapaHTUPOBAHHOTO YPOBHS CUTHaioOB 1. DHepreTHueckue XapakTepUCTUKHU 3€MHBIX CTaHLUU U
CIIyTHHUKOBOI'O PETPaHCIATOPa, 3((EKTUBHO-U30TPOIHAS H3IydaeMass MOIIHOCTb, IIOTHOCTb
IIOTOKAa MOIIHOCTH, OCHOBHOE U JOIIOJIHUTENBHOE 3aTyXaHUe, AMarpaMMa ypOBHEH.

4. OcnabneHue CIyTHUKOBBIX CUTHAJIOB, MOTJIOLIEHUE PAIUOBOJIH ra3aMH atMoc(epbl, 3aTyXaHue B

THIPOMETE0pPax, MOTEPU B YCIOBUIX pedpakiuy M HETOYHOCTH HaBEACHUS AHTEHH, (ha30Bble

3 HEKTHI, 1enosApU3aIUsl CUTHATIOB THIPOMETEOPaMH.

[IlymoBast TeMiiepatypa NpUEMHON CUCTEMBI, KOCMUUYECKHE IIYMBI U IITyMbI IPUEMHUKA.

JnarpamMma ypoBHEHN OJTHOCKAUYKOBOW CITyTHUKOBOM JIMHUU CBS3U

[Totepu B puaepHOM TpakTe

VYcunenue aHTeHH

CocraB 36MHBIX CTAaHIUW U CITyTHUKOBBIX PETPAHCISITOPOB, CHYTHUKM JKcnpecc, ["anc, fAman

10. MHOrOCTaHIIMOHHBIN JJOCTYI, YaCTOTHOE pa3/ieleHue KaHAIOB, BPEMEHHOE Pa3JieIeHue KaHaJOB,
KOJIOBO€ pa3J/ieJICHNE KaHAJIOB

11. bopToBblE  pETpPaHCISALMOHHBIE KOMIUIEKCHI, TETEpOJMHHOIO THUIA, C  OJHOKPATHBIM
npeoOpa3oBaHUEM YaCTOTHI, C 00PAOOTKONM CHTHAJIOB, C MHOTOJYY€BOM KOMMYTAIIHECH.

12. bopToBble  mpueMoO-TiepefalolIe  YCTpoicTBa, Jamma Oerymieil  BOJIHBL,  KIMCTPOHBI,
TBEPJAOTENIbHBIE IEPENATUNKH, MATOUTYMSIIINE YCUITUTENH.

13. CriyTHUKOBOE TENEeBUACHUE, CIYTHUKU TEJICBU3UOHHOTO BEIIAHUS, YCTAHOBKY MHIMBUAYaILHOTO
npreMa, KOHBEPTOPbI, MyJIbTU(PHUIBI, TEKOAUPYIOIINE TPUEMHbIE YCTPOHCTBA.

14. UccnenoBanue >pPeKTUBHOCTH UCTIOIB30BAHUS PaIMOYACTOTHOTO CIIEKTPA 3eMHBIMU CTAHIUSIMU
VSAT

©o~No O



15. PacueT xapakTepUCTHK CETH 3€MHBIX CTAaHLIUHI NpUEMa U Nepeaun
16. BausiHue 11yMOB KOHBEPTOpA Ha OTHOIIEHNE CUTHAJI-IIIYM Ha BXOJIE IPUEMHHUKA.

3. KOHTPOJIBHASA PABOTA 11O JUCHUIIJIMHE

TEXHUYECKOE 3AJIAHUE
HA BBINOJIHEHHE CTYJIeHTAMHU KOHTPOJIbHOH padoThl
«Pac4yer cuCTeMbI COTOBOI CBSA3H»

B cooTBeTcTBUMU ¢ BapMaHTOM Ha BBIOJIHEHWE KOHTPOJBHOW paboThl (Tabi. 2) MpOBECTH pacyer
napameTpoB Tororpaduu oIHOPOHOW coTOBOM ceTu cBs3u Ccranmapra WCDMA npu pa3BepThIBaHMHM Ha
TEPPUTOPHH TOPOJIA C MIIOMALI0 TeppuTopru 150 Km?:

-4uCiI0 aDOHEHTOB OJTHOBPEMEHHO OOCITYKMBAEMbIX B OJTHOU COTE,

-KOJIMYECTBO 0A30BBIX CTAHIUI,

-paJinyc COTHI,

-MOMIHOCTh TIepeJaTunka 6a30BOM CTAHIUH.

Tabnuua 2 — BapuaHTsl 3a1aHUi Ha BBITIOJIHEHUE KOHTPOJIBHON PaOOTHI.

Ilocnenusas | IlorenunansHoe | BepostHoc Bricota [Mupuna CpenHekBaapaTtuye
nudpa YHCIIO Tb roziBeca [JIaBHOTO CKO€ OTKJIOHEHHE
3a4ETHOMN a0OHEHTOB YXYALICHUS AHTCHHBI nenectka JIH YPOBHA
KHKKHA S/, % 0a3oBoOit 0a3oBoOil 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

4. BOIIPOCHI K OK3AMEHY

Knaccudukanus PPJI.

2. KoppensuoHHBIH NPUEMHHMK IIIyMONOJOOHBIX paJMOCUTHANIOB, C(HOPMHPOBAHHBIX IO METOAY

IIPSIMOM ITOCIIEA0BATENBHOCTH.

HansHocts neiictBust PPJI B cBoO01HOM npocTpaHcTBE. MHOXUTENB OCHa0IeHuUs.

dopmMupoBaHue IMIyMONOAOOHBIX PaJOCUTHAIOB HA OCHOBE METO/1a IPSMOM MOCIIE0BaTEIbHOCTH.

5. BnusHMe KpUBU3HBI 3€MHON NOBEPXHOCTH U pedpakiiu paJUOBOJIH HAa PACCTOSIHHE MPSMOM
BHUJINMOCTH.

6. MHOroCTaHIIMOHHBINA JOCTYH C YACTOTHBIM U BPEMEHHBIM pa3fieJIeHUEeM KaHaJIOB.

VYuer penbeda MECTHOCTH B YCIOBUAX pedpakiuy paguoBosH. [Ipoduis Tpaccsl.

8. CnyTHHKOBBIE CUCTEMBI CBSI3U «DKcmpece» U «l ancy.

=

~ow

~



10.

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.

Bnusinue nonctunaromiel MOBEPXHOCTU 3€MJIM Ha pacueT MHOMKUTENS OciaabieHUs Ha OTKPBITHIX
Tpaccax. OTHOCUTEIBHBIN MPOCBET TPACCHI.
Pacuér MHOXHTENns oclablieHHs Ha TMOJYOTKPBITBIX M 3aKpBITBIX Tpaccax MpU anmpoKCHUMalluu
MPETSITCTBHIA C(hepoid.
CocraB 36MHBIX 1 KOCMHUYECKHX CTAHLIUM.
MmuoroctBoabHbie PPIIL.
Jlnana3oHbl 4acTOT, UCHIOJIb3YyEMbIE B CITyTHUKOBBIX CUCTEMAX CBSI3H.
YacToTHBIM [JIaH MHOTOCTBOJIbHOU PPJI.
PacueTr 0IHOCKaUKOBOW CITyTHUKOBOW JIMHUU CBSI3U.
[ITymoBas TeMIiepaTypa IPUEMHON CUCTEMBI CIIyTHUKOBOW JINHUU CBSI3U.
YcroitunBocts cBsizu PPJII. [loka3arenu neroroBHoctu PPJIL.
BnusiHue penonsipuzanuy paiioBOIIH B THIPOMETEOpaxX Ha pabOTy CITyTHUKOBBIX CHCTEM CBSI3H.
Bnusinue sddekra dapaneecBKoro BpalleHHUs IUIOCKOCTH HOJspHU3alui B HOHOchepe Ha padoTy
CITyTHUKOBBIX CHCTEM CBSI3H.
DHepreTuyeckue NoTepH CIIyTHUKOBBIX CUCTEM CBSI3U, 00YCIIOBIIEHHBIE pedpaKIeii © HETOUHOCTHIO
HaBEJICHUS AHTCHH.
3aTyxaHUE€ CUTHAJIOB CIIyTHUKOBBIX CCTEM CBSI3U T'HIPOMETEOPaMHU.
[TornomieHue SHEPTUU CUTHAJIIOB CITy THHKOBBIX CHCTEM CBSI3H ra3aMu aTMOC(hepHI.
[IpuMeHeHre ypaBHEHUS PaIMOCBSI3U B CIIyTHUKOBBIX CHCTEMAaX CBSI3H.
DHEPreTUYECKUN pacueT CITyTHUKOBBIX CHCTEM CBsI3H. J{uarpamma ypoBHEH CUTHAJIOB.
Hopmuposanue kauectBa cBsizu PPJI. ' unoretnueckue 3TanoHHbIE LENHU.
30HBI BUTMMOCTH, OKPBITUA U 00cyxuBanus NC3.
IToka3arenu kadectBa no ommuoOkam [IPPJI.
I'eocranmonapusie MC3.
CTpykTypHBIE CXeMBbl IM(PPOBBIX pagHOpENIeWHbIX CTAaHUUNA C MOIYJSAIUEH CUTHAJIOB Ha
IIPOMEKYTOYHOM 4acTOTE.
Xaparepuctuku opoutsl UC3 «MomHus.
CTpyKTYpHBIC CXEMBI ITEPEIATINKOB IU(DPOBBIX PATUOPEICHHBIX CTAHIIUN C MAHUITYJISIIMCH CUTHAJIOB
10 BBICOKOW 4acTOTe.
Opouter UC3.
Knaccudukanus cuctem noaBm HO#N paanocBs3u. Kinaccudukamys TpaHKUHTOBBIX CUCTEM CBSI3U.
O06o011eHHas CTPYKTypHast cxeMa 0a30BOM CTAHIIMK TPAHKUHTOBOM CHUCTEMBI CBSI3U.
BopToBsie peTpancianronHbie koMiekes MC3.
YacTOTHO-TEPPUTOPHAIBHOE TIJITAHUPOBAHNE TPAHKUHTOBBIX CUCTEM CBSI3H.
boproBeie pannonpueMHusie ycrpoiictsa MC3.
CotoBas CTpYKTypa OpraHu3aliii CUCTEM MOJIBHXKHON PaJIMOCBSI3H.
Mopenu paaroKaHalIOB COTOBBIX CUCTEM CBS3H.
Br10op kiactepa Ha OCHOBE 3aJJaHHOTO OTHOIIEHUS! CUTHAI-UHTEP(DEPEHIINS.
YacTOTHO-TEpPUTOPUATIBHOE TIAHUPOBAHUE COTOBBIX CHUCTEM CBSI3U C YAaCTOTHBIM UM BPEMEHHBIM
pasneneHreM a0OHEHTCKUX KaHAJIOB.
[Toka3zarenu kauecTBa 1o omuodkam 1uppossix PPJI.
OCHOBHBIE Tarbl TPOCKTUPOBAHUS 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.



