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1. KOHTPOJIbBHAS PABOTA 110 JUCHUIIVIMHE

TEXHUYECKOE 3AJIAHUE

Ha BBINMOJIHEHUE CTYACHTAMHU KOHTpOJ’IbHOﬁ paﬁoTI)I

«Pacuer KayecTBEHHBIX MMOKAa3aTeell HU(PPOBOI paguopeeiHOH JTUHUI)
HCJ'IB - HpI/IO6p6TCHI/IC HAaBBIKOB IMPOCKTUPOBAHUA Ha3eMHOM CHUCTEMBI CBSI3H.

CornacHo naHHbIM TaOiaui 1 u 2 BeIOpaTh CBOW WMHAMBUIYAJIbHBIM BapHAHT U HOCTPOMUTH MPOGHIIb
MECTHOCTH C MECTHBIMH NPEIMETaMU C JIHHOHN mpojera 20 KM JJs pa3inyHbIX 3HaAUYCHUN Kod(duuneHTa
pedpaxuu Kp=0,5; 1,0; 1,33. BeiOpath BHICOTHI [10/1BECA TPUEMO-TIEPEAIOIINX AHTEHH C Y4eTOM pedpaKkiuu
U Hecyledl 4actotel paboThl pamuonuuuu f=11 [Ty. BeiOpaTh o0OpynoOBaHHE paAHOPENICHHON CBS3H.
PaccunTtath OCHOBHOE 3aTyXaHWE CUTHala Ha paJAMOJIMHUM. BrIOpaTh MOLIHOCTH pPabOTHI MeperaTinka U3
YCIIOBHS JTOCTMXKEHUS 3amaca Ha 3aMupaHue co 3HaueHueM 40 nb. PaccunraTh mokaszarenn HEroTOBHOCTH

paanuoJINHUN.

Tabnuua 1 — [Mapamerps! npoduiis

ITocaennue BE

BoicoTHbIe oT™MeTKH TIpo¢us (M) A1 OTHOCUTENILHON 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




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

Tab6nuia 2 — [TapaMeTpsl MECTHBIX TIPEIMETOB

ITocnennune 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 JIeC
06, 26, 46, 66, 86 1 0 0,2 30 CTPOCHHE
2 0,3 0,8 40 Jjec
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 Jjec
11, 31,51, 71,91 1 0 0,3 33 CTpOCHHE
2 0,3 0,5 22 JIec
12, 32,52, 72,92 1 0,1 0,4 11 CTpPOCHHUE
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 CTpPOEHHUE
2 0,7 0,9 26 JIec
18, 38, 58, 78, 98 1 0 0,5 13 CTpPOEHHUE
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. BOIIPOCHI K 3AUETY C OIIEHKOH

Pazgen 1: Paguopesieiinble cucTeMbl CBA3M

1. Knaccudukanus PPJL.

2. OcHOBHOE ypaBHEHHUE PaAUOCBA3U

3. BnusiHre KpUBU3HBI 36 MHOM MTOBEPXHOCTH U pepakIK paJlOBOIH HA PACCTOSIHUE IPSIMOM
BUJUMOCTHU PAJIUOJINHUU.

4. BnusiHre noacTunaromeii moBepXHOCTH 3eMJIM Ha MHOXKUTEINb OCNA0JIeHUS PaIuOIMHIN.




o. [TocTpoenue mpoduiisi MECTHOCTH B YCIOBHSIX pepaKIMU PaJHOBOIIH.

6. Pacuer MHOXUTENS 0CIa0IEHUS HA OTYOTKPBITHIX U 3aKPBITHIX TPACCAX.

1. TpomnocdepHbie paaAHOINHUH.

8. [TocTpoeHre MHOTOCTBOJIBHBIX PAAUOIMHNN, HA3HAYEHNE CTBOJIOB, IIJIAH PACHIPEIEeICHUS
4acTOT

9. KauecTBo cBS3M pajinoIUHUN, MUHUMAJIbHO-OITYCTUMBIN MHOXKUTENb OcIa0leHus

10.  YcroiuMBOCTH CBSI3H, TIOKA3aTellb HETOTOBHOCTH, CyOpedpakius, BIUSIHIE THAPOMETEOPOB U
panuonomex, MHTep(epeHIMOHHbIE 3aMUPAHUS

11.  HopmwupoBaHue KauecTBa CBSA3M PaIUOIMHUNA, THTIOTETHYECKH STAIIOHHBIE [ETH

12.  CrpykTypHbIE CXEMbI IOCTPOEHUS PAAUOPETIECHHBIX CTAHIIMH, MHOIOIIO3ULIMOHHBIE METO/bI
MOJYJISIIIMM TIO TPOMEKYTOUHOM YaCcTOTE, KOHTPOJIb M YIIPABJICHUE CETHIO PAIHOPETICHHBIX
CTaHIUH

13. MynbTumiekcupoBanue HU(GPOBHIX MOTOKOB, OPraHU3aNus UPPOBBIX CTHIKOB,
pe3epBUPOBAaHKE CTBOJIOB, OpraHu3ays nuiei(pos

14.  KaudecTBeHHBIE [TI0Ka3aTeIN padOThl paAUOpPEIEHHBIX CTAHLIUMN, [I0KAa3aTEIN HETOTOBHOCTH U
IoKa3aTesu KayecTBa Mo OlIMOKaM, MaclITabupyeMble paJuopeieiiHble CTaHIUH

15.  Pacuer manpHOCTH MPSAMON BUAMMOCTH MEXIY MEPEIATINKOM H IPHEMHUKOM

16.  IlocTpoeHue JIMHUI HYJIEBOrO YPOBHS, MOACTUIAIOLIEH TOBEPXHOCTH U MECTHBIX ITPEIMETOB,
00JTaCTH CYIIECTBEHHOTO PACcIIPOCTPAHEHHS

17.  BpiOop BBICOTHI IT0/IBECA IPUEMHOI U TIepeIatoleil aHTEHHBI

18. Pacuer TpeOyemoii MOIIHOCTH TIepeAaTYNKa ITPH U3BECTHON NaTbHOCTH ACHCTBUS

19.  Pacuer MeaAMaHHOTO MHOXHTENS Ocs1abieHus TponochepHoil painoIuHuN

20.  Pacuer moreph YCWICHHUS aHTEHH IPHU TPOTIOCHEPHOM PACIIPOCTPAHCHHUH PAIMOBOIIH

21.  Kourtpoms u ynpasienue cetbio PPC

22.  MynbTUIUIEKCHPOBaHUE U(POBHIX TOTOKOB

23.  Opranuzanus HUPPOBHIX CTHIKOB B CETH

24.  KagecTBeHHBIE ITOKA3aTENN PAOOTHI PATUOPENCHHON CTaHIIH

25.  ABTOMaTH3MpPOBaHHOE MPOEKTUPOBAHHUE CETH PaJIUOpeNeHHBIX IUHUH.

Pa3nea 2: KocMuuyeckne 1 CHyTHHKOBBIE CHCTEMbI CBSA3H

1. OpOuthl CHyTHUKOB, BBICOTA, HAKJIOHEHHE, MEPUOJ OOpalleHMs], 3aKOHbI ABUKEHUs, OpOuTa
Monnus.

2. T'eocranmoHapHble CIyTHUKW, HAKJIOHHAS MaJlbHOCTH, a3UMYT M YTOJI MeCTa, OCOOECHHOCTH
SKCIUTyaTaIlH

3. 30HBI BUAWMOCTH, TIOKPBITHS ¥ OOCITY)KUBaHHs, 3asABOYHAs XapaKTEPHCTHUKAa aHTCHHBI, 30HA
rapaHTUPOBAHHOTO YPOBHS CHTHANOB 1. DHEpreTH4ecKre XapaKTepUCTHKH 3€MHBIX CTaHIMA U
CIyTHUKOBOI'O peTpaHcisATOpa, 3(P(EeKTUBHO-U30TPOMHAs H3JydyaeMmass MOIIHOCTh, IJIOTHOCTb
IIOTOKA MOIIHOCTH, OCHOBHO€E U JIOTIOJIHUTEIBHOE 3aTyXaHUe, TuarpaMmMa ypoBHEH.

4. OcnabiieHne CIyTHUKOBBIX CUTHAJIOB, MOTJIOLIEHUE PAJHUOBOIH Ta3aMHu aTMoc(epbl, 3aTyXaHue B

THJIPOMETEOpax, MOTEPH B YCIOBHIX pedpakiMy MU HETOYHOCTH HABEACHUS AaHTEHH, (a30Bble

3¢ exThI, Tenonsipu3aIis CUTHAIOB THIPOMETEOPaMHU.

[IIymoBast TeMmieparypa NpUeMHON CUCTEMBI, KOCMUYECKHE IIIYMBI U IITyMbI IPUEMHHKA.

JnarpaMmma ypoBHE OTHOCKaYKOBOM CITYTHUKOBOM JIMHUHU CBSI3U

[Torepu B punepHOM TpakTe

Ycunenue aHTeHH

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

10. MHOTOCTaHIIMOHHBIN JIOCTYII, YaCTOTHOE Pa3/ieIeHne KaHAIOB, BPEMEHHOE pa3/ielIeHUue KaHaJIOB,
KOJIOBOE pa3/ieJICHNE KaHAJIOB

11. bopToBblE  peTpAaHCISLUOHHBIE KOMIUIEKCHI, TEeTepPOJAMHHOIO THMA, C  OJHOKPAaTHBIM
npeoOpa30BaHUEM YacTOTHI, C 00pPaOOTKOM CUTHAIOB, C MHOTOJIY4€BOH KOMMYTAIUEH.

12. bopToBble  TpHEMO-TIepeAaloONIue yCTPOMCTBA, Jiamma Oerymeid BOJHBI, KJIHCTPOHBI,
TBEPJOTENIbHbIEC EPEAATUYNKHI, MATOIIYMSIIIUE YCHUIUTEIH.

13. CnyTHUKOBOE TeJIEeBUACHNUE, CIYTHUKU TEJIEBU3MOHHOIO BEUIaHUs, YCTAHOBKH MHIMBUYaJIbHOTO
npremMa, KOHBEPTOPHI, MyJIbTU(DUIBI, TEKOTUPYIOIINE IPUEMHbIE YCTPOHCTBA.

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

LCoNo O



15. Pacuer xapakTepUCTHK CETH 3€MHBIX CTAaHLIMH IpUeMa U Nepeadn
16. BiusiHue m1yMoB KOHBEPTOpa Ha OTHOILIEHUE CUTHAI-IITYM Ha BXOJI€ MPUEMHUKA.

3. KOHTPOJIbHASA PABOTA IO IUCHUIIJIMHE

TEXHUYECKOE 3AJIAHUE
HA BBINOJIHEHUE CTYJAeHTAMH KOHTPOJIbHOI padoThI
«PacuyeT cuCTeMbI COTOBOI CBSA3H»

B cooTBeTcTBMM ¢ BapuaHTOM Ha BBINOJHEHUE KOHTPOJHHOW paboThl (Tabi. 2) MpoBECTH pacuer
napaMeTpoB Tonorpadguu ogHOPOIHOW cOTOBOM cetu cBsizu Ccranmapta WCDMA npu pasBepTeiBaHNM HA
TEPPUTOPHH TOPOJIA C IUIOMABI0 TeppuToprH 150 km?:

-4iCII0 Aa0OHEHTOB OJJHOBPEMEHHO 00CITY)KHBAaEMBIX B OJIHOM COTE,

-KOJIM4YEeCTBO 0A30BBIX CTAHIIUH,

-paanyc COTHI,

-MOIIHOCTh iepefaTunka 6a30BOM CTaHIUH.

Tabnuia 2 — BapuanTsl 3ajaH1il Ha BEIIOJTHEHHE KOHTPOJIHHON pabOTHI.

Ilocnenusas | llorenunansHoe | BeposrHoc Bricota [Mupuna CpenHekBaapaTtuye
nudpa YHCIIO Tb rosiBeca [JIaBHOTO CKO€ OTKJIOHEHHE
3a4ETHOMN a0OHEHTOB YXYALIECHUS AHTCHHBI nenectka JIH YPOBHA
KHKKHA S/, % 0a30BoOit 0a3oBoOil MIPHHAMAEMOTO
CTaHIMM, M | CTAaHLHH, Ipax cursana, 1b
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. BOITPOCHI K DK3AMEHY

Knaccugukarus PPJL.

2. KoppensimoHHBI TPHUEMHHK IITyMOTOAOOHBIX paJWOCHTHAIIOB, C(HOPMHPOBAHHBIX IO METOMY
IPSMOI1 IOCIIe10BaTEIbHOCTH.

=

3. Hamsnocts nerictust PPJI B cBoO0OIHOM ITpocTpaHCcTBE. MHOXKHUTEND OCTa0ICHUSI.
4. ®opmHpOBaHKE IIYMONOJOOHBIX PaIMOCUTHATIOB HA OCHOBE METO/JIa MPSMON MOCIEI0BATEIbHOCTH.
5. BnmsHue KpUBH3HBI 3€MHOH NOBEPXHOCTU U pedpakuuu pagvoBOJIH Ha PACCTOSHUE NPSMON

BUJMMOCTH.
6. MHOTrOCTaHIIMOHHBIH JOCTYII C YACTOTHBIM U BPEMEHHBIM pa3/ielieHueM KaHaJIOB.
VYuer penbeda MECTHOCTH B YCIIOBHSIX pedpakiuu paguoBoH. [Ipoduis Tpaccsl.
8. CmyTHUKOBBIE CHCTEMBI CBSI3H «IJKcrpece» u «l aey.

~



10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

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

30.
31.

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

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

BrusiHue mojacTunaroniell MOBEPXHOCTH 3€MJIM HAa PacdyeT MHOXKHTEINsS OCJIA0JICHHUS Ha OTKPBITHIX
Tpaccax. OTHOCUTENBHBIN TPOCBET TPACCHI.

Pacuér mHOXUTENs ocnabieHuss Ha TOTYOTKPBITBIX W 3aKPBITBIX Tpaccax MpU amMmpOKCHMAIUU
MPEnsTCTBUN cepoit.

CocraB 3eMHBIX U KOCMUYECKUX CTAHIIUM.

MuoroctBoabHbie PPJI.

Jmamna3oHbl 4acTOT, UCIOJIb3yeMbI€ B CITYTHUKOBBIX CHCTEMaX CBSI3HU.

YacToTHBIN 1J1aH MHOTOCTBOJILHOM PPJI.

Pacuer 01HOCKaUYKOBOW CIIyTHUKOBOW JIMHUU CBSI3U.

[ITymoBas TeMriepaTypa NPpUEMHON CUCTEMBI CIIyTHUKOBOU JIMHUU CBSI3U.

VYcroitunocts cBsa3u PPJI. [lokazarenu HeroroBHoctu PPJI.

Bnusinue nenonspuzanuu paguoBOIH B THAPOMETEOpax Ha pabOTy CIIYTHUKOBBIX CHCTEM CBSI3H.
Bnusinue s¢ddexra dapameecBkoro BpaiieHUs MIIOCKOCTH MOJSpU3aluu B HoHOchepe Ha paboTy
CIIyTHUKOBBIX CHCTEM CBSI3H.

DHepreTU4ecKue MOTEePH CITYTHUKOBBIX CHCTEM CBSI3U, 00YCIIOBIIEHHBIC pedpakIiueil 1 HETOYHOCTHIO
HAaBEJICHUS AHTECHH.

3aTyxaHue CUTHAJIOB CITyTHUKOBBIX CHUCTEM CBSI3H THPOMETEOPAMHU.

[TornomuieHre SHEPruU CUTHATIOB CITYTHUKOBBIX CHCTEM CBSI3U ra3aMu aTMOC(hephl.

[IpumeneHnue ypaBHEHUS PaIMOCBSI3U B CITyTHUKOBBIX CUCTEMaX CBSI3H.

DHepreTU4YeCKUil pacueT CIIyTHUKOBBIX CUCTEM CBs3H. J(uarpamma ypoBHEN CUTHAJIOB.
Hopmupoanue xkayectBa cBsa3u PPJI. [ mnorernyeckue 3TagoHHbIE LEH.

30HBI BUIUMOCTH, TOKPBITHS 1 06cmyx)uBanus NC3.

[Tokazarenu kauectBa mo ommbkam LIPPJI.

I'eoctanmonapusie UC3.

CTpyKTypHBIE CXeMBbI IUPPOBBIX pPATUOPEICHHBIX CTAHIUKA C MOIYJSIUEH CHUTHAJIOB Ha
MIPOMEKYTOUHOM 4acTOTE.

Xaparepuctuku opouts UC3 «MomHus».

CTpyKTypHBIE CXEMBI TePEAATINKOB IU(POBBIX PATUOPETCHHBIX CTAHIIUN C MAHUITYIIALIMEN CUTHAJIOB
10 BBICOKOM 4acTOTE.

Op6utsr UC3.

Knaccudukanus cuctem moaBm>xkHOM pananocBs3u. Kinaccudukaius TpaHKUHTOBBIX CUCTEM CBSI3H.
O06o0011eHHas CTPYKTypHas cxema 0a30BOM CTaHIIUU TPAHKUHTOBOW CUCTEMBI CBSI3H.

BboproBeie peTpancisiiionHbie koMiiekesl MC3.

YacToTHO-TEpPUTOPUATIBHOE TUIAHUPOBAHUE TPAHKUHTOBBIX CUCTEM CBSI3H.

boproBeie pannonpuemusie yctpoiictea MC3.

CoroBas CTpyKTypa OpraHu3alii CUCTEM MOJIBU>)KHON PaIMOCBSI3U.

Mogenu paguokaHajIoB COTOBBIX CUCTEM CBSI3H.

Br16op kiactepa Ha OCHOBE 3aJJaHHOT'O OTHOIIEHUS CUTHAII-UHTEp(epeHITHs.
YacTOTHO-TEpPUTOPHAIBPHOE TUTAHUPOBAHUE COTOBBIX CHCTEM CBSI3M C YAaCTOTHBIM M BPEMEHHBIM
paszznenenrneM abOHEHTCKUX KaHAJIOB.

[Toxazarenu kauecTBa no omudkam udpossix PPJL.

OCHOBHBIE 3Tanbl IPOCKTUPOBAHUS TPAHKUHTOBBIX CUCTEM CBS3H.

boproseie nepenatomue ycrpoicrsa NC3.

CanuTapHO-3alllMTHAs 30HA U 30HAa OTPAaHUYEHHOMN 3aCTPOUKHU.

NHauBuyanbHBINA TPUEM CITYTHUKOBBIX TEJIEBU3MOHHBIX ITPOTPAMM.

YacTOTHO-TEPPUTOPUATIBHOE TUIAHUPOBAHUE COTOBBIX CHCTEM CBSI3M C KOJIOBBIM Ppa3elICHHUEM
A0OHEHTCKHX KaHAaJIOB.



