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1. HEJIX OCBOEHUSA JUCHUIIIMHbI

Ieasimu ocBoeHust JUCHHILTHHBI ''OCHOBBI TEOPUH CBA3H'' SBJIAIOTCH:

—

[TonroroBka B 00JacTH  3HAHUS  OCHOBHBIX  IPUHIMIOB  IIOCTPOEHHS U
(YHKIIHOHUPOBAHHUS COBPEMEHHOU TEJIEKOMMYHHKALMOHHOM annaparypbl i €e TUIIOBbIMH
pEIIEHUSIMUA U KOHCTPYKLUSAMH.

®opMUpPOBaHUE MPAKTHYECKUX HABBIKOB PACYETOB CUCTEM CBSI3H.

[lonroroBka B 00MacTH paJMOTEXHHKH I pasHBIX cdep HIKCIEePUMEHTAIBHO-
UCCIIEI0BATENBCKOM MPOPECCUHOHATIBHON IEATEIBHOCTH .

L N

2.  MECTO JUCIHHUIUIMHBI B CTPYKTYPE OIIOII BO

Jucuumauaa "OCHOBBI TEOPUH CBs3M' OTHOCUTCS K 0a30BOM 4acTH JAMCUHMIUIMH
(b1.5.10):

B3aumoceass ¢ Opyzumu oucyuniunamu

Kypc " OcHOB Teopu cBsi3u" OcHOBbIBaeTcsi Ha 3HaHuH "Martematuku'. " "®Ousuku'.

"OCHOBBI TEOpHH Lienei".

[TonyueHHble 3HAHHS MOTYT OBITH MCHOJIB30BaHbI IIPU JUIJIOMHOM INPOEKTHPOBAHHH H
IpU U3ydeHHH AUCHMIUIE «CXEMOTEXHUKA TeIeKOMMYHUKAIIMOHHBIX YCTPOHCTBY, «MeToabl 1
YCTpOMCTBa Iepeiaud CHUTHAIOB», «MeToibl M yCTpOHCTBA NpUEMA CUTHAIOB», «OCHOBBI
MOCTPOEHHsT HMH(POKOMMYHHKAIMOHHBIX CHCTEM», a TaKkKe B Ipoliecce pa3pabOTKu u
MPOEKTHPOBAHUSI paJHoannaparyphl.

3. KOMIIETEHIIUU OBYYAIOUETI'OCS, ®OPMUPYEMBIE
B PE3VJIbTATE OCBOEHUSA JUCIUITJIMHbBI

B pesyibTare OCBOCHHS TUCHMIUIMHBI OOydarolluiics J0JKEH 00JafaTh CEAYIOIUMH
KOMIIETEHIUSIMU:

- CHOCOOHOCTBIO TMPHUMEHSTh COBPEMEHHBIE TEOPETHYECKHE H DKCIIEPUMEHTAIbHBIE METO/IbI
UCCJIEIOBAaHUSl C 1EJIbI0  CO3JaHUsl HOBBIX [E€PCIEKTUBHBIX CPEACTB DIEKTPOCBSIZH H
MH(POPMATHKH, OPraHW30BBIBATh M IPOBOAUTH MX HCIBITAHUS C LIENBIO OLEHKH TPeOOBAHHIM
TEXHHYECKHX pPErjaMeHTOB, MEKIYHApOAHBIX M HAUMOHAIBHBIX CTAHJApTOB M  HMHbIX
HopMaTuBHBIX JoKyMeHTOB (IIK-17);

B pe3yiabraT€ OCBOCHHUS JUCHUIIIIHHBI o6yqa101unﬁca JOJIKCH !

3HaTh:

- ¢usnyeckue HPpPekTbl M Ipolecchl, Jiekalie B OCHOBE IPHHIMIIOB JICHCTBHS
PaaMO3IEKTPOHHBIX CHCTEM CBSI3H:

- 0COOEHHOCTH OCTPOEHHUS, TAPAMETPbI U BU/IbI OCHOBHBIX THIIOB CUCTEM CBSI3U

-[IOCTpOEHHE OJIOKOB, OCYIIECTBISIFOIIMX YCHJIEHHE, (UIIbTpallMIO, I'eHepaluio U o0pabOTKy
CHTHAJIOB B CHCTEMaXx CBsI3H, OCOOEHHOCTH MHUKPOMHHHATIOPH3AllMU TaKMX yCTPOHMCTB Ha Oase
IPUMEHEHHsI HUHTET PAIbHBIX MHKPOCXEM.

YMmern:
- ONIpEeJIEIIATh MapaMeTPhl H XapaKTEPUCTHKU CUCTEM CBSI3H;

- HCII0JIb30BAaTh OCHOBHBIC TPHUEMBI O6pa6OTKI/I SKCIICPUMECHTAJIbHBIX JTAHHBIX !

Biaaaern:



- HaBBIKAMH [IPAKTHYECKOU paboThI ¢ 1a0OPaTOPHBIMM MAKETAMM:
- HaBbIKAMH BBLIOOpA THIIOB M [apaMETPOB Y3JIOB CHCTEM CBS3H. MCXOJd M3 TEXHHUUYECKHUX
TpebGOBaHMI U YCIIOBUH KCILTyaTalluu.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI: "OcHOBbBI TEOPUH CBSA3H "
O61as TPy A0eMKOCTh UCIMILIMHBI COCTABIsET 8 3a4ETHBIX €IMHHUL, 288 yacos.
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I. | Beenenue. 3HaueHue u Mecto | 3 | | |2 2 1/50
Kypca. OCHOBHblE MOHATUA H
TepMHUHBI. MIcTOpHUecKas crpaBKa.

2 Martemaruyeckue mMozenu | 3 72 [lepea
CHUTHAJIOB. CrnekTpaibHOoe TTECTA
NpeICTaBIeHUEe CUTHAIOB LSt

3 Moy 1MpoBaHHbIE€ CUTHAJIBI 3 72 [Tepea

TTECTA
s

4. | Apxurektypa B3auMmoyBsizaHHOW | 3 3.4 | 2 2 4 1/25
cetu cBsasu  P®. [lepBuuHbIe
IEKTPUUECKUE CHUTHaJbl M HX
XapaKTepUCTHKH. KommyTtauus
KaHaJIOB, COOOLLEHH 1 MAaKETOB.

5. | llpuHuMnsl noctpoeHus cucteM | 3 ¥, 5| 2 2 6 4 2/20
KOMMYTaLHH.

6. | DaeMeHTbl Teopun Tenetpaduka. | 3 16,7 | 2 3 6 6 2/18 Peiitu
TunoBble KaHaJIbl NEpPeaayH . Hr-

KOHTp
ouib |

7. | Opranuzauus IBYXCTOPOHHHUX | 3 (8, 9| 2 3 6 4 4/36
KaHaJoB, OCOOEHHOCTHM Nepeayu
MHGOPMALMK 1O IBYXCTOPOHHUM
KaHajiaM. PaszBasbiBarouie
YCTPOWMCTBA.

8. | IlpuHuMnel nmocTpoeHuss cucteM | 3 (10, | 2 2 4 1/25 PeiTu
nepenayu c 4aCTOTHBIM 11 HI-
pasneneHueM kaHaioB (YPK). KOHTP

0Jib 2




9. MeTo bl (dhopMUpoBaHHs ul3 (12,12 2 6 4 3/30
nepeaayn KaHalbHbIX CHUTHAJIOB B 13
cuctemax nepemaun ¢ YPK.
Hepapxunueckoe MOCTPOEHHE
cucrem ¢ YPK.
10 | INpuHuMnel nocTpoeHus cuctem | 3 |14, | 2 2 6 4 2/20
nepeaayu c BpPEMEHHBIM 15
pa3desieHUEM KaHaJloB (BPK) wu
MMITYJIbCHO-KOJOBOM
MOIYJISALIMEH. .
11 | Uepapxuueckoe noctpoenue | 3 (16, | 2 2 6 4 Peiitu
cucreM ¢ UKM 17 HI-
KOHTPO
b 3
Bcero 18 18 | 36 180 15/21 | sk3ame
H7nepczﬁ

5. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

5.1. AKTHMBHbIE H HHTEPAKTHBHbI¢ (POPMBI 00y YeHHs

C uenpto (GOPMHPOBAaHHS ¥ pa3BUTHS NPOQECCHOHAIBHBIX HABBIKOB CTYIECHTOB B
y4eGHOM MpOLecce HCTOIb3YIOTCS aKTUBHBIC H HHTEPAKTUBHbIE (OPMBI [IPOBEICHHS 3aHATHH B
COYETAHHU C BHEAyAMTOPHOM paboToii: (nabopaTopHble pabOThbI, KOHTPOJIBHBIE ayJAMTOPHbBIC
paboThl. MHAMBHAyalbHbIE JOMamHue paboTel). OObeM 3aHATHH. MPOBOAMMBIX B
MHTEpPaKTUBHBIX (opMax, CocTaBiseT 15 yac 3aHATHH, 12 4acOB KOHCYJIbTALMOHHBIX 3aHATHH
(BHE PACIIUCAHMS ), IPH HEOOXOAUMOCTH KOHTPONbHbIE PAOOTHI (Ha JICKLIHOHHBIX 3aHATHAX).

5.2.CamocTrosiTeibHas padoTa CTY/1€HTOB
CamocrosiTenbHas (BHeayauTOpHas) paboTa CTYAEHTOB BKJIIOYACT  3aKpEIJICHHE
TEOPETHYECKOr0 MaTepHaia IIPH [OATOTOBKE K BHITIOIHEHHIO H 3aLIUTE J1a00paTOPHBIX 3aIaHu .
a TaK)Ke HPH BBHINOJHEHHH WHIMBUIyaJIbHOM poMamHed paboTel. OcHOBa CaMOCTOSITEIbHOM
paboThI - U3y4YeHHE JTUTEPATyPhl 10 PEKOMEHI0BAHHBIM HCTOYHUKAM M KOHCIIEKTY JIEKU UK.

5.3.My.ibTHMeIHIIHbIE TeXHOJIOTHH 00y4eHHs

Bce JIEKIMOHHBIC 3aHATHS MPOBOAATCS B BHJAE MHPE3CHTALMH B MyJIbTHUMEIMHHOH
ayJIMTOPHH C HCIIOJIb30BAHHEM KOMIIBIOTEPHOT'O MPOCKTOPa U IPEACTaBICHHEM OT 15 mo 20
CJTAIOB MO KaX 10U JIEKIHUH.

CTyleHTaM MpPEJOCTABISIETCS KOMIIBIOTEPHBIM KypC JICKLMH M ONMCaHMs BCEX
naboparopHbix paboT. KoMIbpIOTEpHBIE TEXHOJOTHM HUCHOJb3YIOTCA LIS ohopMIIeHHS
71ab0paToOpHBIX PaboOT.

5.4 PeitruHroBasi cucremMa o0y4eHusi
PefiTHHr-KOHTPOJIb NPOBOAWTCS TpH pa3a 3a cemecTp. OH mpeanojaraeT OLCHKY
CyMMAapHbIX OaJIOB MO CIEAYIOIIMM COCTABIISIONIMM: aKTUBHOCTh Ha KOHTPOJIbHBIX 3aHATHAX:
Ka4ecTBO BBITIOJHEHUS PEUTUHIOBBIX 3aaHUi 1 1aG0PaTOPHBIX paboT.




6. OHEHOYHBIE CPEJACTBA JJIA TEKYIIETI'O KOHTPOJIS1 YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTAILIMU 1O UTOI'AM OCBOEHUS
JUCHUIIVIMHBI U YYEBHO-METOAUYECKOE OBECITEYEHUE
CAMOCOSTEJBbHOM PABOTHI CTYJIEHTOB

6.1. Bonnpocsl K 7K3aMeHy

OCHOBHbBIE NOHSTHSL U ONIPE/ICTICHUS] TEOPHH CBSI3H.
O60611eHHast CTPYKTypa B3aUMOJIEHCTBUS TEJIEKOMMYHHUKAITMOHHBIX CHCTEM U CETEH.
JlorapudmMuyeckue eJMHUALBI H3MEPEHHUSI.
Pabouue 3aTyxaHus ¥ quarpaMma ypoBHEH.
[TepBUYHBIE CUTHAIIBI YJIEKTPOCBSI3H H UX MTapaMeTPHhI.
TenedoHHbIE (peyeBbIe) CUTHAIBI.
CHrHaibl 3ByKOBOI'O BEeLLIaHHSI.
DaKcUMUIIbHBIE CUTHABI.
TeneBU3NOHHBIE CUTHAJIBIL.
. CurHasiel nepesiayu JaHHbIX U Tejerpaduu.
. Kimaccuduxanus 1 o0CHOBHBIE XapaKTepUCTUKH KaHAJIOB MEpeIadH.
. Kanan nepenauu, kak 4-X MOJIOCHHUK.
. Kanan ToHaJIbHOW 4acTOTHI.
. Kanai 3BykoBOro BemaHusl.
15. Kanan uzobpaxeHus.
16. [1Iupokonosiocublie U IUGPOBHIE KAHAJIBI.
17. IByXCTOPOHHHE KaHAJIBL.
18. TpeGoBaHus K pa3BA3bIBAIOLIMM YCTPOUCTBAM H MX KiIaCCH(HKAIHS.
19. PIC.
20. TAC.
21. HeypaBHoBemeHHble AU dhepeHnunaibabie cucteMbl U cpaBuenue PJIC u T/IC.
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6.2. TecThl A1 PeHTHHI-KOHTPOJISA

PedTUHT-KOHTPOJIB |
1. Obobwennas cmpykmypol 63aumo0eticmeusi meneKOMMYHUKAYUUOHHBIX Cemell 8KII0YAem 6
ceos.
- 060pyI0BaHKE HAYaIbHOH M KOHEUHOM CTaHLMK U 000pY/I0BaHHE KaHalla [epelaym:
- 000pyI0OBaHHE HAYaJIbHOH U KOHEUYHOW CTaHIIHH;
- 00opy1oBaHKE KaHaja nepeIaym;

2. Jloeapugpmuueckue eounuyvl usmepsromes?
- B Herepax;

-B Jenuodenax:

- B 60aax.

3. luaepamma yposuet ompaxcaem:
- pacrpeieJieHue YpOBHEH CUrHalla BJIOJIb JIMHUY C YYETOM OCJIabJIeHUs Ha y4acTKax
pacipoCTpaHEHHUs U YCUJIEHHUS B 000PYIOBaHUH CTAHIIHMN;
- CPaBHUTEJIbHBIE YPOBHH 0C/IabJIeH s IIPH PACIIPOCTPAHEHUH CHIHAJIA B Pa3IMUHbIX
HaIIPaBJICHUSIX OT UCXOJHOU TOYKH;
- YPOBHM CHTHAJIa Ha BBIXOJAaX BCEX Y3JIOB IPUEMHOM CTAHIIMH.

4, Hepeutmbze CUCHAILBL DJIEKMPOCBA3U.!



- WJUTIOCTPUPYIOT THIIbI CHTHAJTIOB, KOTOPBIE NIEPBHYHO HCIIOJIB30BATUCH [UTs [Iepeiain
uH(pOpMaLIUU;

- CHPHAJTBI Ha BBIXOAX [IEPBUYHBIX peoOpasoBartelield HHPOPMAIIMKU pa3IM4HOrO BU/IA:

- BHJI CUTHAJIOB TIepeaTynKa cpa3y Mociie ero BbIX0/a B HOMAJIbHbIA PEXKUM SKCILTyaTalluH.

5. I[Tonoca cnekmpa meieqoHHbIX peuesbix CUZHANOE COCPEOOMOYEHA MEXHCOY YACMOMAMU!
-20 T —20 xI'm;
-50Tm— 10 k[
-1 k[ —3 kI
-300 I'm— 3.4 xl'l.

6 Cuenanst 36yK06020 6eujanus OMAULAIOMCS. OM MENEPOHHBIX CUSHANIOB.
- GoJiee MIMPOKOH IOJOCOH CIIEKTPA;
- 60JIBIIIEH TPOMKOCTBIO;
- 06s13aTeIbHBIM HAJTMYMEM BO3MOYKHOCTH CTEPEOGOHUYECKOTO IIPOCITYITHBAHHSL.

PeHTHHI-KOHTPOJIb 2
1. Dakcumunibibie CUCHAILL NPEOHA3HAYeHblL O hepeoaiu.
- HETIOABHIKHOTO U300paKEHHS;
- IOJABHIKHOTO U300paKEHUS:
- U HEMOJBHKHOTO, H MMOJIBUIKHOIO H300PAKECHHUS:
- TOJIBKO TECTOBOI'O (4epHO-0€10r0) H300paKeHHs.

2. Makcumanvrnas noioca cnekmpd meie6usuoHH020 CUeHAd.
- 1 Mru;
-2 Ml
- 4MI'1;
-6 MI'm.

3. B kauwecmee 0CHOBHBIX NAPAMEMPOE CUSHANIOE NEPeOaiu UCNONb3YIOMCSL:
- [10JI0CA YaCTOT U JUTUTEIbHOCTh CUTHAA;
- 10JI0CA YaCTOT ¥ JTHUHAMUYECKUH 1Uara3oH CUrHaa;
- JUIMTENBHOCTh U JMHAMUYECKHH JUana3oH CUrHaa;
- BCE 9TH TPHU NapameTpa.

4. Ocnosnbie napamempol KAHALA OONAHCHBL O OMHOUEHUIO K COOMBEMCMBYIOUUM
napamempam cueHala bblms.

-HEe MEHBIIEH BeJIMYUHBI;

- He OOoJIbIIel BEJIUYUHBI;

- B TOUHOCTH COOTBETCTBOBATD.

5. Tpu cocmasnsiowue 06vemM06 CUSHANA U KAHANA OOILIHCHBL.

- KayKJ1asi COOTHOCHUTCS C KaXI0H 10 XapakTepy;

- BCSl COBOKYITHOCTD OJIHUX ITapaMeTPOB COOTHOCUTBCS 10 BEJIMYMHE CO BCEH COBOKYIMHOCTBIO
JIPYTHUX:

BO3MOKHO B3aMMO3aUMCTBOBaHHE PECYPCOB C COXpaHEHUEM 00IIEro oobema.

6. Obvem cuenana u 06vem KAHaid OONNHCHbL COOMHOCUMbBCA, KAK:
- 00beM CHTHAJIA J0JDKEH ObITh paBHBIM B TOYHOCTH 00bEMY KaHajla;
- 00BEM CUTHAJIa MOXKET OBITH MEHBIIIE, YeM 00BEM KaHalIa;
- 06'b€M CUTHAJIA MOXKET OBITH 00JIBbIIIE 0OObEeMa KaHala.



PedTHHI-KOHTPOJIB 3

1. B yem cocmosm oCHO6HbLE XAPAKMEPUCMUKYU WUPOKONOIOCHBIX U YUPPOEBIX KAHWLOE.

- LIMPOKOIIOJIOCHBIE KAHAIBI XapaKTePU3YIOTCS CKOPOCTBIO Tepeiau, a UM(POBbIE KaHATIbI —
HIMPHUHOM MOJIOCHI CIIEKTPA;

IIMPOKOIOJIOCHBIE KaHAIbI XapaKTePU3YIOTCs LIIMPHUHOM IOJIOCkI CHIEKTPa, a LU(poBbIe
KaHaJIbl — CKOPOCTbIO IEpEIayH;

IITUPOKOMOJIOCHBIE KAHAIbI XapaKTEPU3YIOTCS MAKCHMAIbHOH MOLIHOCTBIO, & IM()POBbIC —
MHUHUMAaJILHOM MOIIIHOCTBIO MEPEAaBaEMOr0 CUIHAJIA.

2. [To 06yxXcmMopoOHHUM KAHANAM MOICHO OP2AHU306AMb NEpeoayy.
- TOJIBKO CUMIIEKCHBIM METOZOM;
- TOJILKO JIyTUIEKCHBIM METOJI0M;
- TOJIBKO TMOJIYTyIJIEKCHBIM METOOM;
- TOOBIM M3 ITUX METOJIOB.

3. Ocnosuwvie omauyus P/[C om T/C cocmosam 6:
- LIHPHHE M0JI0CHI IPOITy CKaHHS
- YpOBHE MOTEPh B YCTPOHCTBE;
- CTOMMOCTBIO YCTPOHUCTB;
- IPUMEHEHUEM aKTHBHBIX 3JIEMEHTOB B yCTPOMCTBE.

4. [lepexooHbie nomexu Mexcoy KAHALAMU BO3ZHUKAIOM.
- Ip¥ paboTe Ha NOHUKEHHOM yPOBHE CHIHala;
- Ipu paboTe B UMITYJIbCHOM PEXHME;
- mpu paboTe Yepes kaHas ¢ HepaBHOMepHOH AUX;
- ipu paboTe Yepe3 KaHall ¢ HEIMHEHHO aMILTUTY IHOW XapaKTEPUCTHKOM.

5. Hepasnomeprnocme AYX kanana moxicrho oyenums:
- B BaTTax,;
- B MUKPOCEKYH/Iax;
- B Jenubenax;
- B 601ax;
- B repuax.

6. Henuneunocms hazouacmomuou XapaKkmepucmuku KaHaid MOXCHO OYeHUMb 6.
- B BaTTax;
- B MUKPOCEKYH/aX;
- B Jenuobenax;
- B Obojax;
- B repiax.

6.3. 3ajanus Q18 nepeaTrecTaluy

Tema 2

1. OnpenenuTh, B KAKOM IMPEICTABICHUH JaHbl CJICAYIOIIUE CUTHAIIBI: B JHEPI€TUUECKOM
WA B MOLTHOCTHOM? HaliTH HOPMHUPOBAHHYIO SHEPTUI0 © HOPMHUPOBAHHYIO MOIIHOCTb Kax/10I0
CUTHAaJA:

a) x(t)= Acos2afi nnss —o <t <®;



A=cos2aft oma-T/2<t<T/2, e0el =1/f
0 oana ocmanrvHelx |
A=exp(-at) ongs t<0.a>0

B) x(f) =

0 ona ocmanbHblx |

r) x(t)=cost+3cos2t g —o0 <[ <0,

2. OrpeIeHTh CIEKTPATLHYIO IIOTHOCTD SHEPTHH KBAJIPATHOTO UMITYJIbCa x (1) =rect (1),
rae Gynkuus rect(t/T) paua | s —1/2<(<T/2 wu paBHa HyJIIO [ OCTAIbHBIX (. BHIMMCIMTE
HOPMHMPOBAHHYIO SHEPTHUIO [, HMITyJIbCA.

-

3. BBIpasuTh CPeIHION HOPMHPOBAHHYIO MOIIHOCTh CHTHANA Yepe3 K0 ULUCHTEI
KOMILIEKCHOTO psiia Dypee.

4. Hcnonb3ys ycpeJHeHHe 0 BpEMEHH, HANTH CPEIHIOI0 HOPMHUPOBAHHYIO MOLIHOCTD
curana x(1)=10cos10t+20cos201.

5. Hcnonb3ys CyMMHPOBaHAE CIEKTPAIbHBIX KOSPOHUIUEHTOB, HAUTH CPEIHION
HOPMHPOBaHHYIO MOLIHOCTb CHTHaNa X(1)=3cosl5t+10cosI0L.

0. OnpeaenuTh, Kakke U3 MepedrCIeHHbIX (YHKIUA HMCIOT CBOHCTBA
ABTOKOPPEISILIMOHHBIX (YHKIIHM:

. o -—-l<r<l,

a) x(7)= ;
0 ona ocmanvHbix T

0) x(t)=0(t) +sinnft;

B) x(1) =exp(|t|)

r) x(t)=1-|t| mns —1<t<1 u 0 g ocTajabHBIX T.

7. OnpezieNuTh, KaKie U3 NepedrCIeHHbIX QYHKIMI UMEIOT cBOMCTBa (PyHKLIMH
CIEKTpaJIbHON IUIOTHOCTH MOITHOCTH:

a) X()= 6 (f) +cos™2nf:

6) X(H)=10+ & (£-10)

B) X(f)=exp(—2x|f-10]);
r) X(f) =exp[—2x (f~10)]

8. BbIpa3uTh aBTOKOPPEISIHOHHYIO (QYHKIHIO x(t)=Acos(2 wfi+ @) depe3 €€ MNEPUOI
T=1/f. HaiiT cpeHIOI0 HOPMUPOBAaHHYIO MOIIHOCTB X(t) , HCIIOJIL3Ysl COOTHOLICHHE P,=R(0) .

g. HaiiTi aBTOKOppEIALHOHHYIO GyHKIMIO R(T) curHama x(1)=10cosl 0r+20c0s20t u ero
CPE/IHIOI0 HOPMUPOBAHHYIO MOLITHOCTB.



10. Jlns byuakumu x(1)=1+cos2 mfi BEIMMCIMTL: @) CpejiHee 3HAuYeHHUE X(1): ©) MOIIHOCTH
IIEPEMEHHON COCTABISIONIEH X(/); B) CpEIHEKBAAPATHYECKOE 3HAYCHHE  X(1).

1. Ha »kpaHe aHAJIOrOBOr0 TEJIEBH3HOHHOIO IIPUEMHHKA C JIMHOH cTpoku 500 MM
TpebyeTcs co31aTh H300paKeHHe BEPTHKAIBHON YepThl LIMPUHOH 3 MM. JIyy mpoberaeT CTpoKy
TEJIEBU3MOHHOIO pacTpa 3a OTPE30K BPEMEHH JUIMTENBHOCTBIO 64 MKC. OnpeienuTh WUPHHY
CIIEKTpa aHaJIOrOBOT0 TEJIEBU3HOHHOIO CUTHAJIA. YIIPABJISIOLICTO SPKOCThIO CBEYEHH SKpaHa.

12. HaiiT CBS3b MKy CIIEKTPAIbHBIMU INIOTHOCTAMMU CHTHAJIOB S(/) U 5(—/).

Tema 3

1= [TycTh OJTHOTOHAJIbHBIN AM-curnan OMNHUCBIBACTCSA BbIpAKEHUEM
u(1)=500[1+0.8cos(1041+45°)]cos(107¢+90°). ITocTpouTs B Macmirtabe BEKTOPHYIO AHarpamMMmy
JAHHOTO CUIHaJla, OTBEYAKOIIyI0 MOMeHTaM BpeMeHu: a) 1=0: 6) (=10.

2. AMIUIMTYHO-MO/Iy TMPOBAHHBIA CUTHAJ OIIMCHIBAETCS CIIEAYIOLIMM BbIPAKECHHEM:!
u(1)=12(1+0,6c0sQ+0,2c0s2Q1)cosmi B.
OnpezenuTs HanboIbliee ¥ HaUMEHbILee 3HaueHus1 orubaromiei U(/) 1aHHOro CUrHaa.

3. [TycTe HM3BECTHO, 4YTO B HCCIEAYEMOH TOUYKE CXEMbl HAOIIONACTCS aMIUIMTYIHAs
NEepPEMOJLYJIALMS OJHOTOHAIBHBIM CUTHAJIOM, M 3HAYEHHWs aMIUIMTY/J PaBHbI, COOTBETCTBEHHO
Umax ¥ Unin. Onipeienuts 3Ha4eHne Ko3hduimuenTa aMIMTy AH0H Moy asauuu M.

4. OnHOTOHATIBHBIH AM curuan xapakrepusyercst TeM, 9to Upna=130 B. Uyin=20 B. Haiitu
ko> dunuenT Mmoaysuu M, a Takxe amMnautyay Uy Hecyinero KojeOanus.

5. Paccuutars mMpuHy Tojockl vactor Il 3aHuMaemyio B dbhupe TenerpapHbiM
pagroKaHaioM, paboTalomuM 1o npuHouny AM co ckopocaThio mepeaadd 360 3HaKOB B
MuHYTy. IlpH 5TOM mojaraTb, 4YTO TI€pe/laBaeMblii CHI'HAJl SBJIAETCS IEPHOIHMYECKOH
[I0CJIE0BATEILHOCTHIO TOUeK MOp3€ U UTMTENBHOCTD 11ay3 paBHA JUIMTEILHOCTH UMITYJIbCOB.

6. HcTo4HMK 3.1.C. ¢ aMIUTMTYAHOU Monynsiuued u(t)=Uq(1+Mcos Qr)cos o/ 3aMKHYT Ha
PE3UCTHBHYIO HArpy3ky ¢ conpoTuBieHueM R. ONpeienuTh BHIPAKEHHs IS COCTABJISIOUIMX
MIHOBEHHOH MOIIHOCTH B HArpy3Ke, KOTOpbI€ H3MEHSIOTCSI BO BPEMEHHM ¢ yacToTamM Q u 2Q
COOTBETCTBEHHO.

i Hcroynuk AM curaaia co3gaer Ha pe3sUCTUBHOM Harpy3ke R= 2kOM HampsKeHHe
U(H)=75(1+0,4c0s10°)cos10%  (B).

BeUHC/INTE MHHMMAQJIbHOE W MAaKCUMAJIbHOE 3HAYEHUsl aKTMBHOM MOIIHOCTH HMCTOYHHKA.
yCpeIHEHHOM 3a MEepHO/]l HECYIEero KoaeOaHus.

8. Hekortopoe panuonepenaromiee yCTpOWCTBO C aMIUIMTYJAHOM MOJIYJIALMENH H3IydaeT B
peKUME «MOJTYaHHS» (IPH OTCYTCTBHH MOJIYJISILIMH) MOIIHOCTH FP)= 4 kBr. Onpenenutsb
MMKOBOE 3HAUEHHWE HU3Iy4aeMOd MOLIHOCTH P OJHOTOH&IBHOTO AM-curnaia, eciu
ko3(dunuent Mmoxyssauuu pasen M=0,8.

9. Konebanue ¢ yriioBoi MOAY/ISILIUEH ONMUCHIBAETCS BbIPAXKEHUEM:

u()=15¢c0s(10*+3sin10°+1.,4sin10°r+7/4).



Hatitu BCIIMYHUHY MTI'HOBEHHOM 4aCTOTHI JIAHHOI'O CUTHAJIa B MOMEHT BpEMCHHU t=1 MKC.

10; Haiiti MaxcHMMajJbHOE M MHHMMAJIbHOE 3HAYEHUs] MTHOBEHHOHM 4actoThl UM-curnaia.
MPEACTABIEHHOIO BbIPAKEHHUEM:

u(1)=Uo(3-10°1+2sin 107+ 1/6).

11.  OpuHotoHanpHeli UM cursam wmMeeT Hecymyro dyactoty f,=50 MI'm u wyactorty
moayisiuu =7 M. OnpenenuTts, B Kakux Mpejienax J0KHa U3MEHSThCS MTHOBEHHAs 4acToTa
3TOro KouebaHHs Ui TOro, YTOObI HHAEKC MOIYJISIMU /M ObUT paBeH 40.

12. [TosyuuTh CHIEKTPAIBLHOE [IPEICTABICHHE CUIHAJIA C YIJTIOBOM MOy IsSIUEH

u(1)=8cos(10°+0,06sin10").

6.4. 3ananus k CPC u pekoMeHIalUH 110 HX BbINOJTHEHHIO

B pamkax CPC npoBomsTCs pacdeTbl MO HCCIEJOBAHUIO METOJA pasje/ieHHsl CHIHAJIOB
CDMA  (“Code Division Multiple  Access”), HCHOJIB3YEMOIO B COBPEMEHHBIX
(YHKIIMOHUPYIOIUX U NEPCHEKTUBHBIX CUCTEMAX CBS3H.

OCHOBHBIE TEOPETHMYECKHUE IIOJIOXEHHUA. (IlogpoOHoe coxmepkaHue CTYICHTHI
MOT'YT [IOJIyYHTH BO BPeMsl JIEKIIMH U B JIEKTPOHHOM JIEKIIMOHHOM KypCe).

Meron CDMA sBnseTcs OJHUM M3 NEPCHEKTUBHBIX METONOB pa3JIeJICHUs CHIHAJIOB,
KOTOpBI B Oy/IyllleM MMPU3BaH 3aMEHUTh HbIHE UCIIONIb3yeMbIe METO/IbI pasaeneHus (HactoTHoe
pasjejeHHe W BpeMeHHoe pasjeieHue). OCOOEHHOCTBIO M OTIMYMEM METOJa OT IMPOYHX
SIBJISIETCS TO, YTO CHTHAJIBI BCeX aODOHEHTOB OJTHOBPEMEHHO MEPENAIOTCS B OJTHO U TO JKE BpeMsi U
B OJHOM M TOM JK€ YaCTOTHOM juamnazoHe. OCHOBHBIM IIPH3HAKOM HMX OTJIMYHS BBICTYMaeT
VHIMBHIYaTbHBIA KOJI, TPUCBAUBAEMBIX KX J0OMY aDOHEHTY.

Ha npueme ocCyliecTBIsS€TCS KOPPENSIHOHHBIA NpueM B nudpoBoi dopme, T.e. GUibTp
IIPUEMHHKA HACTPOEH Ha MPHEM Koja KOHKPETHOro abOHEHTa TakuM 00pa3oMm. 4ToObI MpH
II0JyYEHHH CYMMbI CHTHAJIOB OT MHOTMX aDOHEHTOB OH «4yBCTBOBAJI» TOJIbKO CBOETO aDOHEHTA,
a Ha CHTHaJIbI IPYrHX a0OHEHTOB He pearupoBail. [Ipu mpakTHYECKUX pacyerax CTYAEHThI Ha
CBOEM IIpHMepe IPOBEPSAIOT JaHHOE CBOMCTBO KOPPEISILUOHHOIO IpHEMa M  HMCCICIYIOT
0COOEHHOCTH, MOMYTHO BO3HUKAIOIMIKME MpU 00paboTke cUrHaioB. IIpyu OOBSICHEHMH METOAMKH
BBIIIOJIHEHHsI pAcyeTOB MperojaBarelb I[POU3BOAUT YHPOLIEHHBIH pacyeT Ha OCHOBE
YKOPOYEHHOI0 Koja. PaccuuThiBaeTCs BBIXOJHOM CHUTHAJl IIPUEMHHKA IIPH IPUEME «CBOETO»
CUIHajla, Ha KOTODPBIM HAcTpoeH GUIbTP NpUEMHHKA M TPH INPHEME «4yKOro» CHIHalA.
[IpenonaBaTesib KOMMEHTHPYET Pe3yJIbTaThl PACYETOB.

[TPUMEP PACUYETA.

ITpu nepenave HUGPOBBIX (JIOTMYECKUX) CUTHAIOB KAXKAOH IEpEIaBacMOW JIOTMYECKOH
€JIMHHUIIE TTPUCBAaWBaeTCs CBOM YHUKambHBIA LudpoBod kon amuubl N. Ilockonpky mnepenada
OCYIIECTRIIICTCS OMHAPHBIMM CUTHAJIAMM, TO Ilepe/ada JIOTMYECKOW €IMHHUILI COOTBETCTBYET
nepeaadye IMOCIEAOBATENIbHOCTH N IPOTUBOIOJIOKHBIX CHMBOJIOB (()U3MYECKMX CHIHAJIOB),
KoTOpble 0003HauatoTcst yepes +1 u -1. Ilepenadye JIOrMYECKOro Hyjsi COOTBETCTBYET 3Ta IKe
10CJIE0BATEIbHOCTh, HO HHBEPTHPOBaHHAs, T.€ BMecTo +1 mepenaercs -1 1 HA0OOPOT.

B mnpuemHHMKe curHanbl 00pabaThIBAIOTCA COIJIACHO AITOPUTMY. YKpYIHEHHas
CTPYKTYpHasi cXeMa KOTOpOro MpHBeieHa Ha puc. 1.
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Ha cxeme 0GO3HAYeHbI: MHOrOOTBOIHAS JMHHA 3aaepkkd (MJI3), nepemuoxutenu (X).
apu(MeTHYECKHI CyMMaTop (X) ¥ IOPOroBOE YCTPOHCTBO (ITY), koTopoe IpUHUMAET PELICHUE
0 mepejave TOro WJIM MHOTO Jiormyeckoro cumpoina. Ha Bxon MJI3 HenpepbIBHO MOCTYyMaeT
[10C/IeI0BATENLHOCTh CHMBOJIOB +1 M -1, obpasyrommas rpynnbl 1o N CHMBOJIOB. Kak[Ias U3
KOTOPHIX COOTBETCTBYET IIe€pe/laBacMbIM B JAaHHbIA MOMEHT JOTMYECKOW €/IMHULE MU
JOruYeckoMy Hyo. JUTHTeIbHOCTE CHMBOJIOB paBHa T.

3HAuCHUS CHMBOJIOB 3alOMHHaIOTC B sueiikax MJI3. Uepe3 umHTEpBal BPEMCHH.
pasubiii T, Ha Bxoa MJI3 mocTynaeT HOBbIH CHMBOJI IPHHATOH NOC/IE10BATEIEHOCTH. [Ipu sTOM
BCS paHee 3alOMHEHHAs IIOCIEN0BATE/IbHOCT CHMBOJIOB CJIBMTAeTCs  BIPABO. CumBoI1,
HAXOJIMBIIHIACS B MTOCIIEIHEN SYEHKe yaalsIeTCsl.

C napaie/bHbIX BbIX010B MJI3 3Ha4eHUsI CHMBOJIOB MOCTYNAIOT HA [EPEMHOKHTCIIN (X).
B KkaI0M M3 HHMX 3HAUYEHHH € CHMBOJIa yMHOXkaeTcs jmbo Ha +1 (T.e.. ocTaercs 6e3
W3MEeHeHHi), b0 yMHOXKaeTcs Ha -1, T.e. ero 3HaK M3MEHSCTCS Ha IIPOTHBOIIOJIOKHBIN.
[ToceqoBaTeNbHOCTh SYEEK € TeM HJIM HHBIM KOIQOUIMEHTOM Mepelaqd OnpeiesieT
HACTPOMKY IIPUEMHMKA Ha TpUEM KOHKPETHOro KoJa. OHa JOJDKHA TOYHO IIOBTOPSTH
[10C/IEI0BATENBHOCTS CHMBOJIOB, TIPUCBOEHHBIX TaHHOMY aboHeHtTy. [Ipu 5TOM ¢ NpUXOIOM
CHIHAJIOB OT STOr0 aGOHEHTA OTKIMK IMPUEMHHKA HA €ro CHrHaji OyJeT HMETh MaKCHMasbHbIH
ypoBeHb. Ec/U 3Ke NPUXOAMT CHTHAI OT APYroro abOHEHTA, TO OTKIMK MPHEMHMKA Ha HErO
GyaeT HeGOJIBIIMM. TO U CIIyXKHT PU3HAKOM KOJOBOTO Pa3/IE/ICHHs KaHAIOB NICPCIaiH.

B cymMmaTope OCYIIECTBISIETCS MPOCTOE apH(PMETHYECKOE CIIOKEHHE CHUTHANIOB €
BHIXONIOB BceX mepeMHoxkuTesnei. CymmapHpid curian Uppix MOJAETCs HA IOPOrOBOE
ycTpoicTBO. DaKTHYECKH. 3TO — OJIOK NPUHATHS PEIICHHS. Peniennre 0 mepegade TOro WM
UHOIO JIOMHYECKOTO CHMMBOJIA IPOM3BOMTCS B HEM Ha OCHOBE CpaBHeHMs HanpsokeHns Uppix €O
sgayeHusiMu AByx moporoB U; m U_ . Eciu Uppix > Ui . TO IpUHUMAETCd pelIeHUe, 41O B
JIAHHOW TIpyIIe CHMBOJIOB Il€peJaBajach JIOrHYecKas CIMHHLA. Ecm  Upgpx < U . TO
IPMHAMAETCS PEILEHHE, YTO MEPEIaBaICs JIOTHYECKUH HOJIb.

PaccmoTpuM  06paGoTky mnpocteiimero koaa it N=6. Ilycts mepenade JIOTUYECKOH
CIMHMIIBI COOTBETCTBYET MOCIENOBATENbHOCT CHMBOIOB: 1. +1.-1.-1. +1.-1. (ITlepenaue
JIOTHYECKOro HyJIsl COOTBETCTBYET HHBEPCHAS MOCIIEI0BATEIbHOCTE BU/IA! -1,-1,+1.+1.-1+1)

[IycTh MO JIMHUM CBSI3M NEPENAIOTCs IOCIEA0BATEIBHO JIBE JIOTHYCCKHC CIMHHULbL T.C.
nocyieoBarenbHocTs  cumBosioB:  +1.+1,-1-1.+1-1+1.+1.-1.-1,  +1.-1.  Torma mponecc
06pabOTKH CHTHATIOB MOKHO POMILTIOCTPUPOBATH TaOIHIeH .

B tabauue | cTpokd 0ObEIMHEHBI B IPYNIIbI IO TPU CTPOKH. Ludpsr +1 1 -1 1sg KpaTKOCTH
samucyd 0603HAYCHBI 3HAKaMK “+7 u “-. TpyIIbl COOTBETCTBYIOT MOMEHTaM BpeMeHu (112,
CIIeIYIONIMMH OJMH 3a JPYTUM yepes unTepBai T. B nepBoi cTpoke Ka)XJI0W IpyMIIbl OKa3aHa
OC/IeJ0BAaTEIbHOCTh CHMBOJIOB, COOTBETCTBYIOLIas Mepesiaye IMOAPAA  JABYX JIOFMHCCKHX
eMHMI. B Kakao# Mocieayomei rpymie Bes 3Ta MOCIeA0BaTeIbHOCT CUMBOJIOB CIABUTACTCH



Ha O/[HY MO3HIMIO cOOTBeTCTBeHHO cBUry B MJI3. Takke mokasaHa CABUraromIascs ¢ Kax/IbM
TAKTOM TIpaHMI@a MEXKIy CHMBOJIAMH, COOTBETCTBYIOLUIMMH Pa3HbIM JIOTHYECKHM €IMHHIIAM
(0603HaYeHa BEPTHUKAILHOW JUHMEH). BTopas cTpoka CHMBOJIOB U3 LIECTH KJIETOK OJMHAKOBA B
KaXIOH TpyIIe M COOTBETCTBYET IIOCJIEOBATEILHOMY Pa3MEIIEHUIO MHOKHTEICH B IICCTH
EPEMHOKHUTENSAX. TpeThs CTPOKA CHUMBOJIOB B K&KIOW KJICTKE COAEPKHUT PpE3yJbTaThl
[EPEMHOMKEHHUS JIByX BEPTHKAIBHO PACMOJIONKEHHBIX CHMBOJIOB W3 DACIOJIOKEHHBIX HaJl HEH
KJIeTOK. B KpaifHuX GOMBIIMX KIeTKax MPHBEICHbI 3HAUCHH CyMMapHOro HanpsbkeHust Uppix Ha
BBIXOJIE CyMMaropa B COOTBETCTBYIOIME MOMEHTHI BPEMEHH.

Ha puc. 2 npuBeieH rpaQuk M3MEHEHHUs 110 BPEMEHH OTCYETOB. CHMUMAEMbIX C BbIXO/a
cymmatopa (T.e. Uppix).

U3 rpaduka ciieJyer, YT0 B MOMEHTHI BPEMEHH (| M 17 3HAYCHHUsl MPEBBIIAIOT BEIMYUHY
nopora U.. KOTOpbIi BbIOpaH B JAHHOM Cilydyae paBHbIM +3. (OTpunarenbbiii mopor U. paBeH -
3). Ilpu stom IIY BbIpabOTaET NpaBHILHOE PEIICHHE, 4YTO MEPENaBaloCh MOAPsA JBE
JIOrMYeCcKHe eIMHUIBL. ECIM mepenarorcs JOrHYecKde HYNH, TO OTCYETHI OyayT NpUHUMATh
3HAYEHHsl, paBHBIE -0.

Tabnumna 1.
e ‘ + 1 - ‘ - } - ‘ 5 |+ + - - + - t

+ - - - - -

+ + + + + + Uppix=16
[+ 1+ [- 1- 1+ - [+ . - - - t2

+ + . . =+ -

- o - + - - Ugpix=-2
1+ [+ - T- [+ 1- Jr [+ |- [-

+ + - . - <

i - - - - + Ugpix=-2
T I+ [+ 1= 1= 1+ |- [F |+ [= |

. + , . + -

- + + + + Uppix=12 |
| | \ [+ |+ . . + - + + {5

+ + s - + -

- - - + + - Uppix=-2
T T 1T i+ 1+ - - I+ - [} |1

+ + = - - -

+ = 0 - - - Uppix=-2
[ [ [ | + [+ = = 1+ [- |

+ + - . + -

+ + + + + + Uppix=16 |

CrelyeT OTMETUTh, YTO B MOJOOHOH CXeME MPOMCXOAUT KOHIEHTpALUsA SHEPrUu BO
BpeMeHH. JIeHCTBHTENBHO. YPOBEHb MojaBaeMbix Ha MJI3 CHrHamoB COCTaBIACT OLHY
OTHOCHTEJIbHYIO €IMHHMIy. & YPOBEHb CHTHAIOB, IocTynaromux Ha Bxoa [TV, pasen N. 910
NPUBOJMT K YBEJIHYECHUIO OTHOIIEHMS MOLIHOCTH CHTHajJa K IIyMy MW yJIy4IICHHIO
MOMEX0YCTONYUBOCTH.
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Teneph pacCMOTPUM CHTYAIMIO, KOIJIa Ha BXOJ JIAHHOTO IPUEMHMKA NPUXOJUT CHIHAl
apyroro aboHeHTa, Ha KOJ KOTOPOTO NMPHEMHHK He HacTpoeH. IloBTopuM BCIO ONHMCAaHHYIO
rmpoueaypy 0O0paGOTKH CHrHaJIOB, mojaB Ha Bxoa MJI3 moapsii ABe JOrHYECKHE €JMHMIBL, HO
3aKOMpOBAHHBIE JPYTMM KOJIOM, HAallpUMep. IOCIeI0BaTeNbHOCTI0 CUMBOIIOB: +1. -1. -1, -1,
+1, +1. TlocTpouM sl TakOW MOCIEOBAaTeNbHOCTH Tabmuuy (Tabimua 2). aHANOrMYHYIO
nepsoii. Bropble CTPOYKH KaX[IOH TPYINIbl OCTAaHYTCS TEMH K€, T.K. OHH ONPEACIAIOTCH
CTPYKTYpPOM IIPHEMHHKA, KOTOpask OCTAaCh HEUW3MEHHOM.

['paduK BBIXOIHOTO CHIHAjJa CyMMAaropa /Uil 9TOM CHTYallMH IIOKa3aH Ha PUCYHKE 3.
Hu OfMH NOPOroBbI ypOBEHb HE MPEBBINACTCS, M NPUEMHUK HE OylIeT pearupoBarh Ha STOT
curnas. TakuM 06pa3oM, HY)KHBIH CHTHall IPUEMHHKOM (HUKCUPYETCsl, HEHY)KHbIC CHTHAJIBI HE
BOCIIPUHHMMAIOTCSI, YeM U OCYILECTBIIAETCS pa3/ieeHHe CUTHAJIOB.

B COOTBETCTBUU C BBIIIEU3JIOKEHHON METOIUKONW CTYAECHTBI MPOU3BOAST PACHYETHI 110
HCCIIeIOBAHUIO CBOWCTB MeToja pasgenenus curHaioB CDMA ¢ coOCTBEHHBIMHM KOJaMH
COrJIACHO TIOIyYEHHOMY HHIMBHIyalbHOMY 3aaHui0. CIHCOK KOJOB COIJIACHO HOMEpaM
MHIMBUIYATbHBIX 3ajlaHuii HaxoauTcs B Tabmuue 3. Jist KPAaTKOCTH 3amMCH KOJABI JIaHBI B
BOCBMEPHYHON CHCTeMe HCUUCIIeHHUs. Bo Bcex 3a[aHusIX KOJTMYECTBO CHMBOJIOB KO N paBHO
18. cIef0BaTeIbHO, €ro MOXKHO 3alicaTh IIECThIO BOCBMEPHYHBIMM uHclIaMu. COOTBETCTBHE
3aIUCH OAHOM LMQPBl B BOCBMEPHUYHOM CHCTEME M TPEX CHMBOJIOB KOJA IPUBEJCHO HHUIKE B
tabmuue 4. Ilpu pacderax 3Ha4CHUS OPOrOBBIX YPOBHEH NPHHUMAIOTCA PABHBIMH U.=9,5 u U.
=-9.5.

Tabnuma 2.
T S R S S 3 2 S S PR S N

+ + - - + "

" - + + i - UBbIX:+2
[+ |- | - | = | + + [+ - - = + |12

+ + - ) + -

+ + + + = - UBb[X2+2
I 2 S N R - - L S (T S g

- + = - + -

=+ + - + - == UBle:+2
[ [ T+ T- - = |+ |+ (& [- 1- |#

- + - = + «

= + » 5 - + | Uppix=2
[ T =T = = [+ [+ I |- |6

* = - - + .

- - - - i + | Uppix=-2
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+ + . - + -

- 5 + = + - Uppbix=-2
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[TOPAZIOK ITPOBEJIEHMSA PACUETOB

1 CryaeHT mosyyaeT cCOOCTBEHHBIN KOJI.

2. CTyzieHT y3HaeT KOJIbl IECATH YJIEHOB CBOCH IPYIIIIBI.

3 [Tpou3BOAUTCS pacyeT MPUrOJHOCTH CBOETO KOJia JUls UCIOTb30BAHHUS B CHCTEME CBS3H.
Jlnst aToro:

- yepe3 CBOM MPHEMHHK MPOIYCKAKOTCA CHMBOJbBI KOJA, COOTBETCTBYIOLIME II€peiave ABYX
JOTUUYECKUX €/IMHHII;

Usemx

1 T =

Puc. 3

- uyepe3 CBOW INPUEMHHK IMPOIYCKAKOTCS CHMBOJBI KOJA, COOTBETCTBYIOIIME MEPCaatc
JIOTHYECKHX CUMBOJIOB « 1». «0». B mepBOM ciydae JOKHBI HAOIIOAATHCS Ba OTKIIMKA, PABHBIE
+18. Bo BTOpOM cilydae JOJIKHbI HAaOJIONAThCs 1BAa OTKJIHMKA, paBHble +18 H -18. B cuyyae
MOSIBJICHUS TOTIOJIHUTEIBHBIX OTKJIMKOB KOJI, BbIJAHHBIA CTYICHTY, U3MEHSCTCS.
4. JIna OTOOpaHHBIX IECSATH KOJOB CTYIEHT IIPOIyCKaeT I KakIOoro Kojaa vepes CBOM
IIPUEMHHUK [IOCJIE/IOBATEIPHOCTH CHMBOJIOB, COOTBETCTBYIOIIHE I€peladye IBYX JIOIHHCCKHX
equuul. OTKIMKA Ha HHX HE JOJDKHBI BBIXOIMTBH 3a Mpeesbl HOPOroBbIX ypoBHeH. Kosbl Tex
CTY/IEHTOB, CUTHAJIbI KOTOPBIX BBI3BAIN OTKJIMKH, BBIXO/SIIHE 32 TIPE/EIIbI IOPOTOBbIX YPOBHEH.
UCKJIIOYAIOTCS U3 JIbHEHIIEro pacCMOTPEHHS.
5. Koapl OCTaBUIMXCA CTYAEHTOB MPOITYCKAIOTCS 4Yepe3 CBOM NMPUEMHHMK., UMMTUDPYs Nepenady
JIOTHYECKUX CUMBOJIOB «1» , «0». I B 3TOM cirydae OTKIMKM HE JOJDKHBI BHIXOJAUTH 3a MPEACIIbI
MOporoBblX ypoBHei. CTyIeHTBL, YbH CHIHAIbl BBIULIM 33 [PEAC/Ibl YPOBHEH. TakKe
MCKJIFOYA.TCS U3 PACCMOTPEHHS.
6. CTyJEHTOM JENaloTCs BBIBOJbL 4YTO C KOJAaMH OCTAaBLIMXCS MOXKET ObITh OpraHM30BaHA
COBMECTHAs CUCTEMA CBSI3H.

Tabnuua 3.

Homep 3ananus Kon Howmep 3aganus Kon

L 147205 26. 512450
2. 712613 27. 341241
3. 360754 28. 525316
4. 275540 29, 165601
3 67521 30. 152325
6. 035125 3l 442610
7; 561373 32. 106173
8. 255022 Lx 8 243652
9 625371 34. 325431
10. 164717 35. 145753




11. 163210 36. 132237
12. 443163 37, 317223 |
13. 105752 38. 136074
14. 307622 39. 213172
15. 526023 40. 155471
16. 742266 41. 212631
17. 463243 42. 332116
18. 745106 43. 421313
19. 423521 44. 141712
20, 154735 45. 171022
21. 317351 46. 414301
22, 265326 47. 176024
23, 413173 48. 075342
24. 351334 49. 261047
25 126543 50.

7.VUEBHO-METOJUYECKOE U HWH®OPMAIMOHHOE OBECIHEYEHHUE
JUCHUIIJIMHBI

CIUCOK OCHOBHOM H JIOTIOJIHUTENBHOM tuTeparypsl (bubnuorexa Bal'y)
OcHoBHas JquTEpaTYpa

1. Ba3oBble U MpUKJIaHbe HHbOPMAIMOHHbIe TexHOMorun: Yuebnuk / B.A. I'so3aesa. - M.: U/
®OPYM: HUL] UHOPA-M, 2014. - 384 c¢. ISBN 978-5-8199-0572-2..

http://znanium.com
2. Teopus snmextpudeckoi csizu: yueOuuk / JLJI. Kimoes. - M.: HUL[ UHO®PA-M. 2015. - 448

c.- ISBN 978-5-16-011447-7/- www.znanium.com
3. OcHOBBI Teopun MHMopManuu: YuebHoe mocobue / A.M. Mackaepa. - M.: ®opym: HHUII
UH®PA-M, 2014. - 96 c.: 70x100 1/16. (o6moxka) ISBN 978-5-91134-825-0..

://znanium.com

Jlono/iHUTe/IbHAS JTUTEpPATypa.

1. Beenenne B MHOOKOMMYHHKAIIMOHHBIE TexHOJOruu: YuebHoe mocobue / JLI'. I'arapuna.
A.M. Baun u ap.; Iox pen. a.1.1., mpod. JL.I.I'arapusnoit - M.: ]I ®@OPYM: HULl UHOPA-M.
2013. - 336 c. ISBN 978-5-8199-0551-7 — http://znanium.com

2. denocos, B. I1. Ludpopas o6pabotka curnanos B LabVIEW [DnekTponHbIii pecypce| : yueo.
nocobue / B. I1. ®emocos, A. K. Hecrepenko; mox pea. B. I1. ®@enocosa. - M.: JIMK Ilpecc.
20009. - 456 c. - ISBN 5-94074-342-0. - http://znanium.com

3. OcHOBbI (pOpPMHpOBaHMS, Nepefadd W Hpuema LUGPoBOH HHPOpPMALUM | DICKTPOHHBIH
pecype] : yuebuoe nocobue / B.W. Jlysun, H.IT. Huxurun, B.W. lagsuxosckuid. - M. : COJIOH-
[TIPECC, 2014. - http://www.studentlibrary.ru/book/ISBN9785321019610.html

OTevecTBEeHHBbIE KYPHAIbI:

e Pa/lMOTEXHUKA,

e PagroTeXHUKA U SJIEKTPOHUKA;

e [IpubOpBI U TEXHUKA DKCIIEPUMEHTA;
e [[ndposas 06paboTKa CUIHAJIOB.
PedepaTuBHbI€ :KYpPHAJIBI:



e PaMoTexXHHKA;

® DJIEKTPOHMKA.

3apy0OekHbIe KypPHAJIbI:

e [EEE Transactions on Communications;

e [EEE Transactions on Signal Processing:

e IEEE Transactions on Instrumentation and Measurement.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHE

MaTepHaIIbHO-TCXHH‘IeCKOC obOecrieyeHre JUCLIMILIAHBI BKITFOYAET:

. KadeIpatbHble MyJIbTHMEIMIHBIe cpeacTBa (aya. 301-3,410-3 u 335-3);
° HAOOPBI CJ1aiI0B 10 BeeM JieKuusaM (ot 10 10 20 ciiaiiJoB MO KaXKJI0M JIEKIUH );
I[Ipumeyanus:

1. O6uiee YUCIIO TMOArOTOBIEHHBIX ciaifoB Oosiee 100, OHM €KETOAHO PEIAKTUPYIOTCH H
MOJIEPHU3UPYIOTCS B COOTBETCTBHHU C PA3BUTHEM TEXHHUYECKOH U METOUYECKOM Oa3bl.

IIporpamma cocraBiena B coorBercTBHM ¢ Tpebopanuamu ®I'OC BIIO no HampaBieHHIO
11.03.02. « AH)OKOMMYHHUKAIMOHHBIE TEXHOJOTHH U CHCTEMBI CBSI3K
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