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1.0IEJHU U 3AJAYU ANCHUITINHBI

1.1. Heau aucuMnJIMHbI

O3HaKOMUTH CTYJICHTOB C OCHOBHBIMU HAIPaBICHUSIMU KOHCTPYKTOPCKO—
TEXHOJIOTUYECKOTO MPOEKTUPOBAHUS amnmapatrypbl CpeicTB cBsi3u. Paccmorperh
COBPEMEHHBIEC CUCTEMBI TEJIEKOMMYHHKAIMN U paJIMOKAHATIOB, TIPU 3TOM OCHOBHOE
BHHUMaHHE YACIUTh U(PPOBOM nepeaaue nHHOPMALIIH.

1.2. 3agaum ocBOeHHSI JUCIHUILINHDBI

dopMHUpOBaHUE Yy CTYJACHTOB HABBIKOB CaMOCTOSITCILHOW pabOThl Haj
chopMyJIMpOBaHHBIM HamNpaBiICHWEM pabOThI, aJalTHUPOBAaTh CTYJCHTOB K
HAYYHOU JI€SITEIbHOCTU U KOHCTPYKTOPCKOM JIEITEIIbHOCTH.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII

JuciuminHa « TeHaeHurnn pa3BUTHS paJu03JIEKTPOHHBIX CUCTEM NEepeaadn
UHpOpMAMM» OTHOCUTCS K AUCLMILUIMHAM YacTH, (GOpPMUPYEMOM ydacTHUKaAMHU
00pa3oBaTeNbHBIX OTHOIICHUH (IUCHUIUIMHA MO BbIOOpPY) Onoka b.1 yueGHOTO
IUIaHA.

3. IEPEYEHD IIVTIAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
JAUCIHUIIJIMHE

ITpomecc U3YUYCHUS JTHACIUATUIAHBI «Tengenun pa3BUTHS
PaguOdEKTPOHHBIX ~ CHCTeM  Tiepenadyd  uH(oOpMmaruu»  HampaBlieH  Ha
dbopMupoBaHUE CIENYIONMIECH KOMITCTCHITHHN:

I[IK-4 CnocobeH K TIPOBEACHUIO JIMArHOCTHUKH, OIICHKM KadecTBa U
HAJCKHOCTH B TIPOILIECCE OKCIUIyaTallMM  PaJHOdJCKTPOHHBIX CHCTEM U
KOMITJIEKCOB.

Komnerenumust Pe3yabTaThl 00y4eHus1, XapaKTepu3youe
chopMHPOBAHHOCTHL KOMIIETEHIIMH
[1IK-4 3HaTh NPUHILMIBI IPOEKTUPOBAHUS PAAUOIICKTPOHHBIX

CHUCTEM M KOMIUJIEKCOB.

YMeTh IPOBOIUTH PACUETHI XaPAKTEPUCTHUK
PaaMOdIEKTPOHHBIX YCTPOMCTB, PAANO3JIEKTPOHHBIX CUCTEM
Y KOMILJIEKCOB.

Bnagerp HaBblkaMu pa3paObOTKHM MPUHLUIHUAIBHBIX CXEM
POV c¢ npumenenmem coBpemenHbix CAIIP m makeros
IIPUKJIAIHBIX IPOTrPaMM




4. OFPBEM JINCHUIIJIMHBI MOAYJISA)
O6mas TPYAOEMKOCTh JTUACIUTIIAHBI «TenneHunn pa3BUTHS
PAINOATIEKTPOHHBIX CUCTEM Tiepenadrd WHGOPMAIMHU» COCTaBIsSeT 3 3a4yeTHBIC
€UHULIBI.

PacnpeneHeHHe TPYAOCMKOCTHU NUCIHUIIJIMHBI 110 BUAAM 3aHATUI

Ounasi popma o0yueHust

Bun yueOHo# paboThI Bcero CemecTpsl

4acoB A

AyauTOpHBIE 3aHATHS (BCEro) 36 36

B ToMm uncie:

Jlexun 18 18

[Tpaktuueckue 3anstus (113) - -

Jlaboparopusie padoTsl (JIP) 18 18

CamocrosiTeibHasi paboTa 72 72

KypcoBoii mpoekt - -

KoHntposbnas pabora - -

By npoMexyToO4HOM aTTecTaluu — 3a4eT + +

OO6mr1ast Tpy0€MKOCTh gac 108 108

3a4. e]1. 3 3




5. COAEPKAHUE JUCHUTLIAHBI (MOIYJIST)

5.1. Coneprxkanue pa3ie/ioB IMCHUILUIMHBI U pacipeaeieHue
TPYA0EMKOCTH 10 BUAAM 3aHATHH

o4yHas popma 00yUeHuUs

Ne HaumeHnoBanue Tembt Cozepkanue pazena Jlexny Ilpak | Jla6. CPC Bcee
/o 3aH. 3aH. ro,
gac

1 OCHOBHBIC TEHACHIMH | DTaIbl pas3BUTUA TEIeKOMMYHUKAIIUOHHBIX
Pa3BUTHSA CUCTEM CBSI3H | CHCTEM, MOKOJCHUS U (DyHKIIMOHAIBHBIC MPU3HAKH
TEIEKOMMYHHKAIIMOHHBIX ~CHCTEM CBSI3H, CETH
CBA3M  OOILIEro IOJL30BAHHMA C  YacTOTHBIM,
BPEMCHHBIM M KOIOBBIM pa3[eliCcHHEM KaHAJIOB

(FDMA, TDMA, CDMA). Ilpunmumsl wu 6 - 6 25 37
CTPYKTypa IIOCTPOCHUSI CETEH CBSA3M C KaHAJIaMH
obero JIOCTYIIa; CHCTEMBI  PaJHOCBS3H

CIICUAIU3UPOBAHHOI'O IMOJIb30BAHUA — 30HAJIBHBIC,
TOPOJACKHUE, MEKIAYTOPOAHUE; CUCTEMBI PaIMOCBI3U
ABTOHOMHOT'O ITOJIb30BaHM.

2 Cuctembl u cpexactBa | CHCTeMBI MOIBMKHON paagnOTENC(POHHON CBSI3H —
MOJIBYIKHOM CBS3U COTOBBIE  CHCTEMbI, OECIpOBOJHOH  JOCTY,
TPaHKUHTOBEIE CHUCTEMBI. CIyTHHKOBBIE CHCTEMBI
CBSI3H; aHAJIOTOBBIE M II()POBBIE CHCTEMBI CBSI3H.

3 [upokomnonocHse ApXUTEKTypa TOCTPOCHHS OECHpPOBOAHBIX CETeH
GecrpoBO/HbIE cetn | mepemaud  uHdpopmanuu.  [lepcoHanbHble  U©
niepeayy MHPOpMAIH JIOKaJbHBIC  OecrpoBoaHble ceTd. CTaHAAapThI 6 - 6 22 34
802.11 u 802.15. BecripoBOJHEIE CETH YETBEPTOTO
nokoJyieHust. PU3NMUECKUI U KaHAIbHbBIN YPOBHHU.

Hroro 18 - 18 72 108

5.2 IlepeuyeHnb J1adOPATOPHBIX PadoT

Tema 1. Bvioenenue cuenana uz nomex (6 wacos)

[IpoexTupoBanue uudpoBeix GuiIbTPoB B cpene MatlLab st Bbigenenus
curHajga Ha (oHe Oeyoro Imryma, pasJelieHUus CHUTHAJIOB, 3aHUMAIOIIUX pa3HbIE
MIOJIOCHI YACTOT, TOYCUHON (DUIIBTPAIIMHI HABOJKH CETEBOU YACTOTHI.

Tema 2. I'nazkosvie ouacpammoi (4 uacos)

dopMHUpoOBaHUE 3allyMJIICHHOTO CHUTHajlla M HaOJIOJICHHE TJIa3KOBBIX
nuarpamum B cpenie MatLab.

Tema 3. Ilpumenenue pazooeo oemexmopa 0as 0eMOOVIAYUU PAZIUUHBIX
cuenanos (4 uaca)

MonenupoBanue curHanoB AM, @M, KAM, uccinegoBanue mpoxXoxkICHUs
3aIIyMJICHHBIX MOJIYJIMPOBAHHBIX CUTHAJIOB Yepe3 (Pa3oBbIil 1ETEKTOP.

Tema 4. @opmuposanue cuenanroe OFDM c¢ ucnonvzosanuem 6Ovicmpozo
npeobpaszosanus Pypve (4 wacos)

5.3 CamocrosiTesibHas paboTa CTYA€HTOB

CamocrosiTenbHasi paboTa CTYACHTOB 3aKJIIOYAETCs B MOJATOTOBKE JOKIAI0B
U pepepaToB mo nmpenaoxkeHHbIM TeMaM. Ob1ee yrcio yacoB, oTBoanmoe Ha CPC
(72), nenutcsa Ha 2 paBHble YacTU. [loOBUHA BpEMEHU OTBOJUTCS HA MOATOTOBKY
JIOKJIa/I0B, 3aCIyIIMBAHUE U O00CYKJI€HHE KOTOPhIX MPOUCXOAUT HA MPAKTHUYECKUX
3aHATHSX.




Tema 1. Ilpocmetiwue memoowvt mooynayuu (30 4acoB, MOJTOTOBKA JIOKIIA/1a)

1.1 OcHoBHbIE BUIbl aHanoroBoil moayssinuu: AM,OM,UM. APY B AM
IPUEMHUKE U OTpaHuIUTENh B UM npreMHUKE: BIUSHUE HA MMPOIETCKTUPOBAHHBIN
CUTHAJI TIPU Pa3HBIX MOIIHOCTSX CUTHAJA.

1.2 Tlpocteiiimue Buubl 1udpoBor Moy (MaHnunyiasnuu). AMH,
FSK,PSK.

1.3 FFSK, nepenavya Mmoaynmupyromiero curaaia 6e3 (ha3oBbIX pa3pbhIBOB

1.4 T'ayccoBckass MOy SIS

CreKTpbl MOJYJIMPOBAHHBIX CUTHAJIOB IS KaXKJIOTO M3 THUIIOB MOTYJISIIHH.
Croco6pl  Momymsiiui W AeMomnyisnuu. [[oMeXoyCcTOMYMBOCTh  pa3sIMYHBIX
METO/IOB MOAyJisiniuu. TpeOoBaHMs K anmmaparype MpUeMHHUKA U TIepeaTunKa Jis
AM,OM,UM.

Cnpasxa: monembl ¢upmbl CML www.cmlmicro.com/products/wireless-
data/ Ocobennoctu anmaparypsl MogemoB: FFSK u rayccoBckoro.

Knrouesvlie ¢hpazvt 0na noucka: aMImIUTy[HAsT MAHUIYJSIUS  CIIEKTP,
ObIcTpas JacTOTHAs MOTYJISIIHS, BU/IBI U poBO MOTYJISIIINH,
MIOMEX0YCTOMYHUBOCTH METOI0B MOAYJISIINH.

Tema 2. Keaopamypuas mooynayus (30 4acoB, MOATOTOBKA JOKJIa1a)

Onpenenenusa BPSK, QPSK, 8-PSK, QAM.

[Tonsitue curHampHOTO co3Be3nus (constellation diagram) — monoxeHue
MHO’KECTBA TEePe/1aBaeMbIX CUMBOJIOB Ha KOMITJIEKCHOM TIJIOCKOCTH.

BrnusgHue moMex Ha TMOJOXKEHHE CHMBOJIOB B co3Be3nuu. OrmpejeneHue
MIOMEXOYCTOMYMBOCTH TI0 CO3Be3mui0. [locTpoeHWe namarpamMM — paccesHus
(co3Besmuii) B MatLab. I[lpuGopsl nns HaOMIOAEHUS aUArpaMM  PaCCESHUS
http://www.youtube.com/watch?v=C8kJ3rqSENo

Meroapl KOIUPOBAaHHMS M JEKOAMpPOBaHUA. TpeOoBaHWA K mMapaMeTrpam
nepenaTyrka u MpueMHUKa.

Cnpaska: monembl ¢upmbl CML www.cmlmicro.com/products/wireless-
data/ - koHkpeTHBIE 0coOeHHOCcTH QAM MO/IEMOB.

Kniouesvie ¢pazvr ona noucka: constellation diagram, kBamparyphHas
MOJIYJISIUS, CHTHAIBHOE CO3BE3/IHE

Tema 3. [Dicummep 6 cucmemax nepedauu yugposoi ungdopmayuu.
Habnwooenue u uzmepenue oocummepa. (30 yacoB, MoAroTOBKA JOKJIA/A)

OnpeneneHre U MPUYUHBI BOSHUKHOBEHUS JHKUTTEpa. CrocoObl m3MepeHus
JUKUTTEpA.

Onpenenenue BER.

boprba ¢ mxuTTEpOM OMOpPHBIX TeHepaTopoB. CpaBHEHHE KBAPIIEBBIX
onopHbIx reHepatopoB u PLL http://kit-e.ru/articles/elcomp/2009 08 65.php

I'mazkoBasi nmarpamma. OmpenenieHue, CHOcoObl U TPUOOPHI  JJIs
O0TOOpa)KeHUs.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

He npenycMoTpeHO y4eOHBIM TUIAHOM



7. OIEHOYHBIE MATEPHAJBI JUISI TPOBEJIEHUS
MPOMEKYTOYHOM ATTECTALIMY OBYYAIOIIUXCS MO
JUCLUIIJIMHE (MOYJIIO)

7.1. Onucanue nmokasarejied U KpUTepHeB OLECHHMBAHHMS KOMIICTECHIMU
HA Pa3JIMYHbIX ITanax ux (pOpMHUPOBAHUS, ONIMCAHUE HIKAJ OLCHUBAHUS

7.1.1 DTan TeKkyuiero KOHTpoJIst

Pesynprarel TEKylIEro KOHTPOJISI 3HAHUWA M MEXKCECCUOHHOM aTTECTallMU
OILIEHUBAIOTCS MO CIEAYIOLIEH CUCTEME:!

«aTTECTOBAHY,
«HE€ aTTECTOBAH».
Kommnereny Pe3yabrarsl Kpurepun AtrtectoBan |He aTTecroBan
us 00yueHus, OlleHUBAHUS
XapakTepusyuue
copMHUpPOBAHHOCTH
KOMIIETeHIIH U
[1K-4 3HaATh MPUHIUIIBI AxTuBHas pabota Ha  |BeimonHeHue HeBbimonnenue
MIPOEKTUPOBAHUS MPaKTUYECKUX paboT B CPOK, paboT B CpOK,
PaIOdIEKTPOHHBIX 3aHATHUSAX, OTBEUAET HA |[IPEAYCMOTPEHHBI [TPEIYCMOTPEHH
CUCTEM M KOMIUIEKCOB. |T€OPETHUYECKHE it B pabounx bIif B pabounx
BOIIPOCHI IIPH 3aLIUTE  ([IpOrpaMMax nporpammax
KYPCOBOT'O MPOEKTA
YMeTs TpoBOAUTH Pemenue Brimonnenue HeBbimonnenu
pacyeTsl CTaHJapTHBIX paboT B CpOK, e pabot B
XapaKTEPUCTUK MPaKTUYECKUX 3a71a4, | MPEAYCMOTPEHH | CPOK,
PaarO3JIEKTPOHHBIX HallMCaHHe BIif B pabounx IPEAYCMOTPEH
YCTPOWCTB, KypCOBOT'O MPOEKTa nporpammax HBI B
PaguodIEKTPOHHBIX pabouunx
CUCTEM M KOMIIEKCOB. porpaMmmax
Bnaners HaBbIKaMHu | Perrenue Brimoanenune Hesrinmonnenu
pa3paboTku NPUKIATHBIX 337a4 B | padoT B CPOK, e paboT B
MPUHLMUITAATIBHBIX KOHKpPETHOM MPELYCMOTPEHH | CPOK,
CXeM POy C | mpeaMeTHOI obnactu, | bIif B pabouux [IPEeLyCMOTPEH
MIPUMEHEHUEM BBITIOJIHCHHE TIJIaHA nporpammax HBIN B
coBpemeHHbIx CAIIP | pabot mo pa3paboTke pabouunx
u MIaKETOB | KypCOBOI'O MPOEKTa nporpammax
MIPUKJIIATHBIX
porpamm

7.1.2 JTan NpoMe:KyTOYHOI0 KOHTPOJIS 3HAHMI
Pe3ynprarbl MPOMEKYTOYHOIO KOHTPOJISI 3HAHUK OLEHHUBAKOTCA B  «A»

ceMecTpe it O4HOM (OpMbI OOYUEHHS IO CUCTEME:
«3a4TCHOY;
«HE 3aUTEHO»



Kommerennusy Pe3yabTaThl 00y4yeHus, Kpurepun 3aureHo He 3auTeno

XapakTepusyloume OLlCHMBAHUS

c)opMHPOBAHHOCTD
KOMIIETCHIU U
IK-4 3HaTh NPUHIHAIIBI BBITIOJIHEHHE BeinonHeHue Tecta Ha B Tecte menee 70%
TPOCKTUPOBAHHS pasHO- TECTOBBIX 70-100% IIPABUWIBHBIX OTBETOB
3JICKTPOHHBIX CUCTEM U 3aﬂaHHﬁ
KOMILIEKCOB.
YMeTb MPOBOJUTE PacyeTsl BBITIOJTHEHHE [IponemoHCTpUpPOBaHBI [Ipu BbIOITHEHUHT
XapaKTECPUCTHK CTaHJApPTHBIX OCHOBHBIE YMEHHS. CTaHJAPTHOIO
PaZHOSIICKTPOHHBIX MPaKTUYECKUX CraHgapTHOe MPaKTHYECKOTO 3aaHUs He
YCTPOHCTS, 3a7aHuN MPaKTHYIECKOE 33/1aHHE IPOJIEMOHCTPHUPOBAHBI
PaguO3JICKTPOHHBIX CUCTEM 1
KOMILIEKCOB. BBINOJTHEHO B OCHOBHBIC YMEHHSI.
OCHOBHOM BEpHO, Jomnymenst rpyObie
JIOTTyTIIeHO He Ooiee 2 OIINOKH.
HETPYOBIX OMIHNOOK,
160 3agaHue
BBITIOJTHEHO 6e3
omnOOK, HO HE B
TIOJIHOM 00BEME.

Brnaners HaBbIKaMu BBITIOJTHEHHE [TponemMoHCTPUPOBAHBI [Tpu BbIMOTHEHUH
Pa3pabOTKH MPHHIHIHATEHEIX MPHUKIaTHBIX OCHOBHBIE HABBIKH. MPHUKIIAJHOTO 3aJaHNs HE
cxem POV ¢ npuMeHereM co- | ppagrpyecknx | IIpukiajHoe 3a1aHKe OPOAEMOHCTPUPOBAHBI
spevennbix CAIIP u nakeros 3aJJaHui BBINOJTHEHO B 0a30Bble HaBBIKH.

TMPUKJIAJHBIX IPOTpaMM
OCHOBHOM BEpHO, Jomnyenst rpyObie
JIOITYTIICHO He Ooiee 2 OIINOKH.
HETPYOBIX OMIHOOK,

mbo 3amaHue

BBINOJTHEHO 0e3

OIINOOK, HO HE B

TIOJTHOM 00BEMeE.

7.2 IlpuMepHbIii  NepeYeHb  OLEHOYHBIX  CpeaAcTB  (THUIIOBbIE

KOHTPOJIbHbIE 3aJaHUSl WM HHbIe MAaTepHaJbl, HeOOX0AMMBbIE IJsl OLEHKH
3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH)

7.2.1 IlpuMepHbIi
TECTUPOBAHUIO

1. ITpn kakOM 3HAYEHUW MHACKCA MOIYJISIITUM YaCTOTHO-MOXYJIUPOBAHHOTO
CUTHAJIa ¢ TAPMOHHYECKUM 3akoHOM (pyHkIust beccenst HymeBoro mopsaka
paBHa 0?

a) 1;

0) 2;

B) 3;

r) 2.4.

2. [Ipn KakOM 3HAYEHUHU MHICKCA MOYJISIIIUA YaCTOTHO-MOYJIUPOBAHHOTO
CUTHAJIa ¢ TApMOHWYECKUM 3aKoHOM (yHkuus beccens mepBoro mopsaka

JIOCTHIaeT MaKCUMaJIbHOIO 3HAYEHUS?
a) 0,5;

MEePeYCHb 3aJlaHUH AJIA noaAroToOBKMU K



0) 0,8;

B) 3;

r) 1.5.

3. Uemy paBeH KO3((PUIMEHT KOPPENSLUUU YACTOTHO-MOIYJIHUPOBAHHOTO
CUTHAJIa C TapMOHMYECKHM 3aKOHOM, €CJIM TPOU3BEACHUS JCBUALIUU
4acCTOTBI HA BPEMEHHOM cIBUT paBHseTcs 0,57

a) 1;

0) 0.7;

B) 0,1;

r) 0,30.

4. YKB mnepegaTuvk caMOJICTHON DPaJIMOCBS3HOM ammapaTypbl padoTaeT B
BBIJICJICHHOM JMana30He YacToT:

a) 101-127MI ;

0) 118-136MI1;

B) 100-120MT11.

5. KakuM nmapaMeTpoM aHTEHHBI OINPENEIIeTCs pa3penaronas crnocoOHOCTh
1o yriry?

a) mupuHoit JIHA;

0) K03 PUIUEHTOM MOJE3HOTO

JICCTBUS QHTCHHBI;

B) YpOBHEM OOKOBBIX JieniecTKOB JIHA;

) K03 PUITUEHTOM YCUIICHUS aHTEHHBI.

6. Ilpu kakux 3HaYeHUAX Ko3(puureHTa (UIBTPAIUU O00ECHEeUNBACTCS
HOpMaJTU3aIus BEIXOAHOTO 3dexra?

a) koaddurmenta GuiabTpaIuy paBeH 1;

0) koappunuenTa GuUIbTPALIMKU paBeH 5;

B) k03¢ punnenta ¢punpTpanuu pasex 10;

r) koo durmenta dpunprparmu pasex 100.

7. UeMy paBeH WHTEPBAJ KOPPEISIIHH Tx (Pa30MaHUTTyTHPOBAHHOTO CUTHAJIA
C TMCEBAOCIYYalHOM MAHUIIYJUPYIOMIEH MOCIEA0BATEIIBHOCTRIO IPH
U3BECTHOM TakTOBOM wactote f?

a) T = 0,3/f;;
0) = 0,5/1;
B) Tk = S/fT,
r) T = 1/f:.

8. UeMmy paBeH MHTEpBaJI KOPPEISALUUHU Tx TPOCTOr0 UMIYJIBCHOIO CUTHAJa C
U3BECTHOW JIMTEIbHOCTHIO UMITYJIbCA Ty

a) T« = 0,17ty
0) Tx = Tu;

B) Tc = 0,7Tu;
r) ™ = 0,3t

9. Ilpu kakOM COOTHOIIEHUU Hecyier 4acToThl fe K mmupune cnekrpa Afc
BBITIOJTHSIETCS YCIOBHE Y3KOTOJIOCHOCTH Tpoiiecca’?

a) f/Afe = 1;

0) fo/Afe =3;



B) fo/Afc > 10;

r) fo/Afe = 5.

10. Yemy paBHa mMpHHA CIIEKTPA aMIUIUTYAHO-MOIYJIMPOBAHHOTO CUTHAJIA
Af. ¢ u3BecTHOM YyacToToi Moaysiuu fo?

a) Afc = fo;
0) Afc = 3fq;
B) Af. = 10fq;
r) Afe = 2fo.

7.2.2 IlpuMepHbId IepeyYyeHb 3aJaHMH Ui PeELIeHUS CTAHJAPTHBIX
3aaa4

1. TenrekoMMyHUKAIMU — 3TO:

a) oOMeH nHdopmanmen Ha pacCTOSHUU

0) yCTpOHCTBa, MOAIEPKUBAIOIIHNE CBSI3b

B) 00MeH nHpopMmaimei

2. Yto u3HayaIbHO CKPBIBAJIOCH 32 Ha3BaHueM Wi-Fi:

a) 9TO MPOTOKOJI OECTIPOBOIHOM Mepeaaun TaHHbIX

0) 5TO BBIPAKEHHME HA SI3bIKE aBCTPATMHCKUX aOOPUTEHOB, MEPEBOISAIIECECS
KaK «Opocaii — JOBU»

B) 3TO Ha3BaHWE TOPrOBOM MAapKH, MOJ KOTOPOW ObUIA 3apEerucTpUpOBaHa
TEXHOJIOTHSI MPUMEHEHHs O€CIIPOBOJIHBIX CETEH

3. IloakmrouyeHHME K HMHTEPHETY C IOMOLIBIKD TMPOKCU-CEPBEPA MOXKET
MOMOYb:

a) YCKOpUTh paboTy B UHTEpHETE

0) ckpeITh cBOM IP-anpec

B) 3axOAUTh Ha CaWThl, JOCTYH K KOTOPHIM OTPAaHUYMUII CHUCTEMHBIN
aIMUHHUCTPATOP

') BCE OTBETHI BEPHBI

4. Kakoll TUIN JIMHUM CBS3U, UCIOJIB3YEMbIX B TJIO0QJBHBIX CETIX, MEHEE
HaJICKEH:

a) KOMMYTHpYEMbI€ TeJIe)OHHBIE JIMHUU CBSI3U

0) ONTOBOJIOKOHHBIE JINHUU CBSA3U

B) U(POBBIC TUHUU CBA3U

5. Kakass BO3MOXXHOCTh €cTb y a00OHEHTOB [P-TeneBuaeHus B oriauyue OT
TeJIe3pUTEIIeH aHaIoroBoro kabenpHoro TB:

a) MPOCMOTP mepesiad U (QUIbMOB C Pa3HBIMU 3BYKOBBIMHU JIOPOKKAMHU
(HampuMep, Ha PYCCKOM $I3bIKE WJIU SI3bIKE OPUTHHAJIA)

0) npocmotp niepenay u ¢puiabmoB 3D-popmate

B) IPOCMOTP JIBYX U 00Jiee KaHAJIOB OJHOBPEMEHHO Ha OJIHOM TEJIEBU30PE

6. Kanan nepenaum:

a) paznuYHbIC MPEeoOpPa30BaTEIM CUTHAIOB, KOMMYTHUPYIOIINE YCTPOUCTBA,
IPOMEKYTOUYHBIE YCUITUTENH

0) COBOKYIHOCTh TEXHHUYECKUX CPEJCTB M Cpelbl 00eCreynBaroIInuX
nepeayy CUrHajia OrpaHUYEHHOW MOIIHOCTH B OOPEAEIICHHOW O0JacTHh 4YacTOT




MEXAY JIBYMs aOOHEHTaMU HE3aBUCUMO OT HCIOIb3YEeMbIX (U3MUECKUX JTUHUN
nepeaayu

B) CPEACTBO CBA3M, COEAMHSIONIEE A0OHEHTOB HE TOJIBKO B Mpejenax
ropojia, peruoHa, HO U B MpeEJIesiax BCEU CTPaHbl U MEXIY CTpaHAMU

7. MyJIbTUILIEKCUPOBAHUEM Ha3bIBACTCS:

a) mmpoiiecc 0ObEeTUHEHUSI HECKOJIBKUX KaHAJIOB

0) mporiecc yIIoTHeHUS (GU3HUECKUX JTUHUU CBSI3H

B) IIPOIIECC YIUIOTHEHUS HECKOJIbKMX KaHAJIOB

8. Jlyist ycTpaHeHusl KaKuX MOMEX UCIOJb3YIOT MPOLEyPY CTiaKUBaHUs ?

a) CIIy9aifHBIX UMITYJIbCHBIX TIOMEX.

0) IITyMOB ITOMEX C YacTOTaMu OJIM3KUMH YaCTOTE CHTHaja

B) IITyMOB.

') CETEBBIX HABOJOK

9. Kakue curnanbl Hanbosee BOCIPUUMYHUBEI K TTOMeXam?:

a) OMHapHbBIC

0) aHaJIOTOBbIE

B) UMITYJIbCHBIE

) TUGPOBBIE

10. Kakoii MeTo1 u3MEpPEHUSI HE OTHOCUTCS K TPYIIIIE METOJIOB CPABHEHUSA?

a) MOCTOBOM

0) nmuddepeHmanbHbIN

B) HENOCPE/ICTBEHHON OLICHKHU

') KOMIICHCAITMOHHBIN

7.2.3 IlpumepHblil nepeveHb 3aJaHMH JIA PelICHUS] NMPHKJIATHBIX
3ajga4

1. Kakoii BuJ YHHMPUIUMPOBAHHOIO TOKOBOI'O CHUrHajga oOecleynuBaeT
BCTPOCHHYIO TMATHOCTUKY OOPHIBOB B IATUYMKAX W JIMHUSIX CBSI3U?

a) 0+5MA.

0) 020 MA.

B) 4+20MA.

r) £5MA.

2. Kako#t u3 31eMEHTOB M3MEPUTENILHOTO KaHaya B OOJbIIEH Mepe BIUsSET
Ha TOYHOCTbh U3MEPEHUSA?

a) YCUJIUTENb.

0) HOpMUPYIOIIHK TpeoOpa3oBaTeIb.

B) aHAJIOTOBBINA PUIBHTP.

') IEPBUYHBIN IpeoOpa3oBaTenb (IaTUUK).

3. Kaxoit anroputm nepBudHoOi 00pab0TKH MHGOPMAIIMK UCTIONB3YETCS NS
OOHapy)XCHUS W YCTPAHCHUS HWMITYJIBCHBIX ITOMEX, BBISBICHUS OOPBIBOB U
KOPOTKHX 3aMBbIKaHUM B KaHAJIE CBA3HU?

a) MaciTadupoBaHUE.

0) criuaxxuBaHHeE.

B) IPOBEPKA HAa TEXHOJOTHYECKHUE TPAHUIIBI.

) IpOBEepKa Ha JOCTOBEPHOCTh




4. Kakoil mNOpHHIMI KOHTpPOJS JAuHaMuyeckux mapamerpoB [IHMC
UCIIOJIB3YET MPSIMOM CUET UMITYJILCOB

3aMOJIHCHUSI U3MEPSIEMOTI0 BPEMEHHOT'O UHTEpBaia?

a) BpEMEHHBIX Pa3BEPTOK

0) He ocrmiiorpadUYecKUii MPUHIIKIIL.

B) IPHUHIIMI BPEMEHHOU TpaHC(HOpPMALIHH.

I) UHTErPaJIbHBIA MPUHIIUII.

5. Kakoit meron nHambOosiee wuHbopMaTHBeH g auarHoctukd MJIII
CTPYKTYp?

a) cratmdeckux BAX.

0) BoabT-(hapagaHbx xapakTepucTuk (BOX).

B) METO]I FTAPMOHHUK.

') IEPEXOIHBIX XapaKTEPUCTHUK.

6.Kakoe ycTpoicTBO sBisieTcsi 0a30BBIM  3JIEMEHTOM CHUTHATYPHOTO
aHanuszaropa?

a) PeBEPCUBHBIN CUCTUUK.

0 MyJIbTHUILIEKCOP

B) CIIBUTOBBIN PErvCTp, OXBAYCHHBIA JIMHEWHOW OOpAaTHOW CBSI3bIO uepe3
CyMMAaTOp 1O MOJYJIIO 2.

r) resepaTtop koza ['pes.

7. Meton noBbitiieHust nHGopMaTuBHOCTH BAX:

a) norapudpmupoBanre BAX.

0) unrerpupoBanue BAX.

B) muddepenimpopanne BAX.

r) tuHeapu3anus BAX.

8. Kakue nedextsl GOpMHUPYIOT y4acTOK OOpaTHON BETBU CTaTUYECKOU
BAX p-n nepexoaa ¢ TUCTEPE3UCOM.

a) MUKPOTPEUIMHBI B KpUCTAILIE.

0) 3aMbIKaHUE METAJJIM3AIMU Ha TIEPEX0]l Yepe3 MOPhl B OKHUCIIE.

B) MOBBIIIIEHUE KOHIICHTPAUU IPUMECEH.

I) CKBO3HOW KaHaJ TMPOBOAMUMOCTH, OOpa30BaHHOW BIarod Wi
3arpsi3HEHUSIMU, MOJIEKYJIbl KOTOPBIX CIOCOOHBI MOJISIPU30BAThLCS

9. CucremMa JMHAaMHYECKMX MapaMeTpoB LU(QPOBBIX HMHTETPATbHBIX
mukpocxeM (HMMC) Bkitouaer:

a) omnpenensemble mnepexoaHbiMu npoueccamu B I[MUMC, BpeMeHHbIE
COOTHOIICHUSI MEXKIY BXOJIHBIMU

Y BBIXOJIHBIMHM CUTHAJIAMU, a TAK)KE MEXK]1y YPOBHSIMU 3TUX CUTHAJIOB.

0) COOTHOIIEHUSI MEXy TOKaMU U HAIIPSKEHUSIMHU.

B) HaNpsHKEHUs Jiorudeckux yposueit "0" u "1".

r) Toku notpedaenus HUMC.

10. Jlns gero ucnonb3yeTcs GyHKIMOHATIBHBIN KOHTPOIh UGPOoBbIX BUC?

a) JUIsl KOHTPOoJisA ctatnueckux napamerpos bHC.

0) g MPOBEPKU UCTUHHOCTHU JIOTMYECKUX (DYHKIUMU, peaan30BaHHBIX B
bUC.

B) JIJI POBEPKU HANPSLKEHUS JIorndeckux ypoHen "0" u "1".




T) [JI1 KOHTPOJIsl BpeMEeHHBIX mapameTpoB BUC.

7.2.4 IlpumepHBbIii IepeYeHb BOMPOCOB ISl OATOTOBKH K 3a4€Ty

1. B ueM cocTOST OCHOBHBIE HETOCTATKH KoJa NRZ mpuMEHUTENBHO K
OecrnpoBOHOM nepenayde?

2. Kox Manuectep-II: npunuun ¢gopmupoBanus, MpuHa crekrpa, 6opsoa ¢
npo0IeMOil HUHBEPTUPOBAHUS JaHHBIX.

3. Kak cBs3aHbl Mexk/1y co00# CKOPOCTh NEpeaauu, Ioja0ca MPOITyCKaHUsS
KaHaJla CBA3U U BEPOATHOCThH OIIMOKH?

4. KakoBbl TpeOoBaHus K popMe criekTpa MoayaupoBanHoro BY curnana?

5. KakoBo TeopeTnueckoe OrpaHn4eHre Ha Ynuciao OUT, epe/laBaeMbIX 3a
OJIVH TaKT B KaHaJI€ CBSI3U C IIyMaMu?

6. Kakue BuJpl MOIYJIALMKM 00€CIEYNBAIOT MAKCUMATbHYIO 3(P(HEKTUBHOCTh
UCIIOJIb30BAHUS MOJIOCHI YAaCTOT?

7. Kakue BUIbl MOLYJIALMH TO3BOJIIFOT UCIIOJIB30BATh NEPEJATUYUKHU C
MakcuMaiibHbIM KIT/[?

8. ITouemy npu KAM npenbaBIISIIOTCS NOBBILIEHHBIE TPEOOBAaHUSA K
JMHEWHOCTH MepenaTiynka’?

9. Kak B3aumocBsizanbl Mexay codoi munerinocts u KIIJI nepenarunka?

Opranuzanusi BBICOKOCKOPOCTHOM Mepelauu JaHHbBIX 110 PaIuOKAHAITY

10. B ueM 3akit04aroTCs OCHOBHBIE MPOOIEMBbI COKPALCHUS! ITTUTEIbHOCTH
nepesaBacMoro CUMBoJia?

11. C nomol1ibto Kakux MpuOOPOB MOXKHO HAOIIOIaTh II1a3KOBYIO
auarpamMmy?

12. J151s1 4ero ciiy»kat MeKCUMBOJIbHBIE OXPAHHbBIE NHTEPBAJIbI?

13. IlosicHuTe MpUYKUHBI BOZHUKHOBEHUSI MEKCUMBOJIbHOW UHTEP(hEPEHIIUN.

14. KakoBbI IPUHIMUITBI U3MEPEHUS JDKUTTEPA?

15. KakoBbI IpUYMHBI BO3HUKHOBEHUS JUKUTTEPA IIPU NIEpeave JaHHbIX I10
paarokaHairy?

16. B uem 3akirouaercsa npenmyiecrsa npumeneanss OFDM nepen UM nipu
OJIMHAKOBBIX CKOPOCTSIX Iepeaadn?

17. ITouemy npu OFDM cnekTpbl NOAHECYHIUX EPEKPHIBAIOTCS U KaK MPU
ATOM MOYHO pa3/IeIUTh CUTHAJIBI TOITHECYIINX ?

18. B yem cocrout otiimune COFDM or OFDM?

19. Jlnst gero ciy)uT npeamOyIia npy NakeTHOW nepenayde JTaHHbIX ?

20. KakoBO Ha3Hau€HHE CUMBOJIOB OMTOBOW U OAaUTOBOM CUHXPOHU3AIUHU?

21. B ueM cOCTOUT OTINYME KOHTPOJIBHOM CYyMMBI OT CHHApPOMA?

22. Kak cBsi3aHbl MEX]ly cOO0N KOJOBOE PACCTOSHUE U YHUCIIO UCIPABUMBIX
omuooK?

23. laiiTe onpeeneHue 6J10koBOro koaa (n,k).

24. Yto Takoe u30bITOYHOCTD KoAa?

25. YTo Ha3bIBAIOT CKOPOCTHIO OJIOKOBOTO KOJ1a?



7.2.5 IlpumepHbIi epevyeHb BONPOCOB /ISl MOATOTOBKHU K IK3aMeHY
He npenycMoTpeHo yueOHbBIM MJIaHOM

7.2.6 Meroauka  BBICTABJICHUSI OLECHKH INpPUM  INPOBEJACHUH
NMPOMEKYTOYHOM aTTeCTAIMA

dopMa NPOMEKYTOUHOM aTTecTalid — 3a4éT. 3adyeT MPOBOJIUTCS Ha
MOCJICTHEM B CEMECTPE 3aHSITHH.

3ader npoBOAMTCS MO OwWjeTaM, KaXKIblii M3 KOTOpPbIX coxepkur 10
TECTOBBIX 3aJaHui, | cTaHZapTHOE MPaKTUYECKOE 3aJlaHue U | MpuKIiagHoe
3a/1aHue.

Brinonnenue TecTtoBbix 3aiaHuil onieHuBaercs: (0 OamwioB — menee 70%
MPaBWIHHBIX OTBETOB Ha TeCTOBBIC 3amanus; 1 6amn - 70% npaBUIBHBIX OTBETOB
Ha TecToBble 3amanus; 2 Oamwia — 80-90% mnpaBWIBHBIX OTBETOB HA TECTOBBLIE
3aaanus; 3 6amia -100% npaBUIbHBIX OTBETOB HAa TECTOBBIC 3aaHUS.

BreinonHeHre CTaHJApTHOTO MPAKTAYECKOTO U MPUKIAJAHOTO 3aJaHuil
ornenuBaetcs ot 0 1o 3 Gamios: 0 6amIoB - UMEIOTCS TpyObie omuOku; 1 6amt —
3a/laHUE BBIMOJHEHO B OCHOBHOM BEpPHO, JONYyIIEHO He Oojiee 2 HErpyobix
omnOoOK, 1100 3aJaHKe BBINOJHEHO O€3 OIMOOK, HO HE B IIOJHOM 00BeMme; 2
Oanna — 3a/JaHWe BBITIOJHEHO BEPHO W B TOJHOM O00BEME, HO HMEIH MECTO
HeOoNbIIME TOTrpemHocTd wian 1 HerpyOas ommuOka; 3 Oamia - 3ajgaHue
BBITIOJTHEHO BEPHO U B MIOJIHOM 00BEME, HE OMYIIECHO OMIMOOK U MOTPEIIHOCTEH.

MakcumanbHOE KOJTUYECTBO HAOpaHHBIX Ha 3aueTe OayioB — 9.

1. Ouenka «3a4TeHO» CTABUTCS B Clly4ae, €CJIM CTYJEeHT HaOpas oT 5 10 9
OaIIoB.

2. Ouenka «He 3auTeHO» CTaBUTCS B cilydae, €ClIM CTYIEHT HaOpail 4 u
MeHee OallyioB.

7.2.7 I1acniopT OLICHOYHBIX MAaTEPHAJIOB

Kontponmpyemebrie Kox kontpomupyemon | HaumenoBanue
/| pa3aensl (Tembl) | KoMOeTeHIMH (WU €€ | OLICHOYHOT'O

JIACHUATIIVHBI YaCTH) cpeacTBa

OCHOBHBIE TengeHnuu | [1K-4 TecToBbIE, CTaHAApPTHBIE

Pa3BUTHS CUCTEM CBSI3U PaKTUIECKUE "
NPUKJIAIHBIC 33/TaHUS

CucreMsl u cpencrea | [1K-4 TecroBble, CTaHIApPTHBIE

HOJIBMYKHOM CBSI3H PaKTUIECKUE "
IPUKJIAIHbIE 33/1aHUs

[II1poKOIIOJIOCHBIE I1K-4 TecToBble, CTaHIapTHBIC

0ecrpoBOHBIE CETH Tepeadn PaKTUIECKUE "

nHbOopMaIuU NPUKJIAIHBIC 33/TaHUS

7.3. MeToaguueckue MaTepHajbl, OIpeaesiiOliie MPoUexypbl
OlleHMBAHUS 3HAHWI, yMEeHHUI1, HABBIKOB U (HJIM) ONBITA 1eSITEJIbHOCTH




TectupoBanue ocymecTBIseTCs, JUOO TMPH TOMOIIM KOMIIBIOTEPHOM
CUCTEMbI TECTUPOBAHUS, JMOO C HCIOJIb30BAHUEM BBIJAHHBIX TECT-3a/IaHUN Ha
OymaxkHoM Hocutene. Bpemsa tectupoBanuss 30 MuH. 3areM OCYIIECTBIISIETCS
IPOBEpKA TECTa 3K3aMEHAaTOPOM M BBICTABIISIETCS OLEHKA COIJIACHO METOJMKH
BBICTABJICHUS OLIEHKH IPU MPOBEAECHUU ITPOMEKYTOUHOM aTTeCTalMH.

8 YYEBHO METOANMYECKOE U HTH®OPMALIMOHHOE
OBECIIEYEHHUE JUCIIUITJINHbI

8.1 IlepeyeHb yuyeOHOM JMTEPATypPbl, HEOOXOAMMOM /ISl OCBOCHHS
AMCHUILIUHBI

1. Pagnorexuuueckue nenu u curHanel. YueOnuk // Ilox pen. backakosa
C.M. — M.: Beicmas mxkouna, 2000. — 462 c.

2. Cmur C. udposas ob6padotka curHanoB. [IpakTruueckoe pyKOBOJCTBO
JUTSl TH)KEHEPOB U Hay4dHbIX paboTHUKOB. — M.: logska XXI, 2008. — 720 c.

3. bneitxytr P. Teopus u npakTuka KOAOB, KOHTPOJUPYIOIIUX OIIHOKU. —
M.: Mup, 1986— 576 c.

4. A.b. Cepruenko. [{ludpoas 06paboTka curHagoB. Y 4eOHUK JJi BYy30B. —
Cn6: BXB-Iletepbypr, 2013. — 768 c.

5. Jlaitonc P. lludposas oOpabotka curnanos. [lep. ¢ anrn. Tlox pex. A. A.
bputoBa. — 2-e uza. — M. : bunom-IIpecc, 2007. — 656 c.

8.2 Ilepeyenr MHGOPMAUMOHHBIX TEXHOJIOTHH, HCIOJb3yeMbIX IpPH
OCYIIIECTBJICHUH 00pPa30BaTEJLHOr0 MNpolecca Mo JAUCHHMILIMHE (MOIYJIIO0),
BKJIIOYAsl NepeYeHb JUIEH3HOHHOI0 NMPOrpaMMHOro odecrneyeHus, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH «HTepHET», COBPpEMEHHBIX
Npo¢ecCHOHANTBbHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Microsoft Word, Microsoft Excel, Internet Explorer.

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOJINMASA
JJIA OCYINECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA

JUiss  mpoBeleHHS  JICKIMOHHBIX — 3aHATHA  HEoOXoauMa  ayJIuTopus,
OCHAIIEHHAas TUIaKaTaMH ¥ TOCOOUSIMU TI0 TPODUITIO, a TaK XKe:
-IlepcoHaBbHBIN KOMITBIOTEP B KOJNYECTBE 15 MITYK;
- Buaeonpoekrop.
-MOY.
10. METOANYECKHUE YKA3ZAHUA JJISA OBYUAIOIIIUXCA IO
OCBOEHMIO IMCHUITVIMHBI (MOY JIA)

B pamkax oOumiero odbema 4acoB CaMOCTOATENbHOM pabOThl CTYIEHTOB,
OTBEJICHHBIX ISl U3YYECHUSI AUCLUUILIIMHBI, IPETyCMaTPUBAIOTCS CIEAYIOIINE BUIbI
paloT: BBHIMOJIHEHUE WHIMBUIYAIbHBIX JOMAIIHUX 3aJaHUM MO OJHOW U3 TeM,



MEPEUUCICHHBIX B 11.5.3, U3yUeHUEe TEOPETUUECKOTO MaTepualia ¢ CaMOKOHTPOJIEM
0 MPHUBEJACHHBIM BBIIIE BOIIpocaM, o(popMiIeHHE 1 3aluTa Ja0opaTopHbIX padoT,
MOATOTOBKA K DK3aMEHY.

JUiss  caMOCTOSITEIbHOTO ~ M3YyYEHUS  JUCHUIUIMHBI W 3aKPETUICHUS
TEOPETUYECKOr0 MaTepHuasa B MPOrpaMmy BKIFOYEHBI KOHTPOJbHBIC BOIPOCHI JIJIs
CaMOCTOSITCIbHOW OIICHKH CTYJICHTOM KadecTBa W3YUYEHHUS JUCIUIUIMHBI U
BO3MOYKHOCTh KOHCYJITAIIUN y BEAYIIETO MPETO1aBaTEelIs.

Jlns BIMIOJTHEHUS J1aOOpaTOPHBIX pabOT B COOTBETCTBUU C pazaeioMm 5.2
HacTosAlleM  ydyeOHOM  mporpaMMmbl  CTYJACHT  JIOJDKEH  MPEIBAPUTEIIHLHO
CaMOCTOSITEJIbHO OCBOUTh TEOPETUUECKUN MaTepra COOTBETCTBYIOIINX TEM.

Jlist 3amuThl pabOThl OH JOJKEH 3HATh TEOPETHYECKUN Marepuan |
MPOJICMOHCTPUPOBATh HABBIKM KOMIIBIOTEPHOI'O pacuyera U MOCIMPOBAHUS
U (ppoBbIX (QUIBTPOB.

JIJist OCBOEHUST TEOPETUYECKOTO MaTepHraia B 00JacTu 00pabOTKHU CUTHAJIOB
pekomenaywotres yueonuku [1], [2], [5]. Kumra [3] sABmsieTcs OCHOBHBIM
TEOPETUYECKUM HCTOYHUKOM B OO0JACTU KOJOB, UCIPABISAIONIUX OIIHOKH.
ITocobue [4] He3amMeHMMO IpH 3HAKOMCTBE ¢ Iaketom MatlLab B wyactm
IPUMEHEHUSI ero il pelieHus 3anad 1udpoBoro GopMHpOBaHUS U 00pPabOTKH
CUTHAJIOB.

[Ipy BBIMOTHEHWW WHAWBUAYATBHBIX JTOMAIIHUX 3aJaHUN, TIOMHMO
MEPEUUCICHHBIX  HCTOYHUKOB, PEKOMEHTYETCS UCIIOJIb30BaTh  TaKXKe
NepPEYUCIICHHBIE HUYKE HHTEPHET-PECYPCHI.



JIMCT perucrpanum M3MeHEeHHH
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IlepeueHb BHOCUMBIX U3MEHECHUN
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OTBETCTBEHHOM 3a
peanu3anuio OITOIT
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	Раб_прогр__ТРРСПИ__2025.pdf



