MUWHUCTEPCTBO OBPA3OBAHMSA U HAYKH POCCUMCKOM ®EJIEPAIIUN
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PABOYASA ITPOTPAMMA JJUCHUITJINHBI
Hudposasi 00padoTka CUrHAJIOB
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3 JlaGopatopHble paboThI 16 16 4acoB
4 Bcero ayautopHbIX 3aHITHI 60 60 9acoB
5 CamocrosrenbHas paboTta 48 48 4acoB
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 15 ot « 28 » 6 2018 r
JIMCT COI'JTACOBAHU A

PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noarotoBku (cneruanpHocTH) 11.03.02 MH(DOKOMMYHUKAIITMOHHBIE TEXHOJIOTHHU M CHUCTEMBI CBSI3H,
yrBepxkaeHHoro 06.03.2015 roma, paccmorpeHa u ongoOpena Ha 3acemanuu kadeaper TOP «  »
20 ropa, mpoTtokoi Ne

PazpaboTunku:
cT. mpenoaaBatenb kad. TOP P. P. AGenosn
noueHt kad. TOP A. A. T'enbuiep

3aBeyronmii obecneunBaronien kag.
TOP A. A. T'enbsuep

Pabouas mporpamma JTUCHUIUIMHBI COTJIacoBaHa ¢ (hakyJIbTETOM M BBINTyCKaroIel kadeapoii:

Hexan PT® K. 1O. IlonoBa
3aBeyrOnIMi BeIMTycKaromen kad.

PTC C. B. Menuxos
OKCIEPTHI:

noueHt kad. TOP C. W. boromosnos

JlouieHT Kadeapbl paguoTeXHUUECKUX
cucteMm (PTC) B. A. I'pomoB
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
[lenpto mpenojaBaHusi AUCLUIUIMHBI SIBISIETCA HM3JI0KEHHE OCHOB (DyHAAMEHTAlIbHOW TEOpPHH
udposoi 06padotku curaanoB (L{OC) B yactu 6a30BbIX MeT010B U anroputMoB [{OC, nHBapuaHTHBIX
OTHOCHUTENIbHO (PU3UYECKOW MPHUPOJIbl CHUTHANIA, M BKJIIOYAIOIIMX B cels: MaTeMaTHYeCKOEe OIMCaHUE
(MaTemMaTHYeCKHE MOJENN) JTUHEUHBIX TUCKpeTHbIX cucteM (JIIC) u IucKpeTHBIX CHUTHANOB, BKIIIOYAst
TUCKpeTHoe U ObicTpoe npeodpaszoBanue Dypoe (11D u BIID).

1.2. 3agaumn M CUMNIMHBI
— 3amayaMu U3y4YeHUS AUCHUIUTUHBI SBIIETCS (JOPMUPOBAHHME Y CTYIEHTOB 3HAHHWN M YMEHUH,
MO3BOJISIOIIMX OCYLIECTBIIATh aHAIN3 (PYHKLIMOHUPOBAHM, pa3pabOTKy U TEXHHYECKOe OOCIIyKHBaHUE
yCcTpOHCTB LU(POBOIl 00paOOTKM CUTHAJIOB, a TAaKXKe W3y4YE€HUE COBPEMEHHBIX CPEICTB KOMIIBIOTEPHOIO
MOJIeIMpOBaHus 0a30BbIX MeTO10B U anroputmos L[OC.

2. MecTo aucuuniauHbl B cTpykrype OIIOII
Huctummna «udposas o6padotka curnanos» (b1.B.O/1.8) otHOCHTCS K 610Ky | (BapuaTuBHas
4acTh).
[TpenmecTBYOMUMU  TUCHUIUIMHAMY, (DOPMHUPYIOIIMMHA  HadajdbHBIC 3HAHUS, SBISIOTCS:
DNEeKTpOHUKA.
[TocneayromumMu TUCHUIUTMHAMU SBISIOTCS: O0mas reopusi ¢Bsizu, CeTH U CHCTEMbl MOOHMITLHOM
CBSI3H.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHS TUCHUIIHHBI

[Tponecc n3yyeHus QUCUUIUIMHBI HAPaBJIeH Ha (JOpMUPOBAHUE CIEAYIOLUINX KOMIIETCHIIMI:

— TIK-8 ymenmem cobuparh W aHaIM3HPOBATH WHGOPMALHIO JUIsI (POPMHPOBAHUS MCXOIHBIX
JAHHBIX JUISl IPOEKTUPOBAHUS CPEICTB U CETEH CBSI3U U UX BJIEMEHTOB;

— IIK-9 ymeHuemM mnpoBOAUTH pAacyeTbl IO MPOEKTY CETEH, COOPYKEHUH U CpPEACTB
MH(POKOMMYHUKAIMI B COOTBETCTBUM C TEXHHYECKUM 3a/laHUEM C HCIOJIb30BAHUEM KaK CTaHIApTHBIX
METOJIOB, IIPUEMOB U CPEJCTB aBTOMATU3aLUU MPOEKTUPOBAHUSA, TAK U CAMOCTOSITENIbHO CO3/1aBAEMBbIX
OPUTMHAJIBHBIX MPOTPaMM;

B pe3ynbrare n3yueHuss AMCUUIIIMHBI 00 yUaOLIUICS TOJIKEH:

— 3HaTh METOJAbl MAaTEMaTUYECKOIO0 ONMCAHMS JMHEWHBIX IUCKPETHBIX CHCTEM; OCHOBHBIE
3Tanbl MPOEKTUPOBAHUS LUPPOBBIX (UIBTPOB; OCHOBHBIE METO/Abl CHHTE3a M aHAJINW3a YacTOTHO-
n30upaTenbHbIX HUQPPOBBIX (QUIBTPOB; METOJBI MAaTEMaTHUYECKOrO ONUCAHUS LUQPPOBBIX (HIBTPOB B
BHUJE CTPYKTYpPBI; METOJl aTEMATUUYECKOTO ONUCAHUS JUCKPETHBIX CUTHAJIOB C IOMOILBIO TUCKPETHOIO
npeodpazoBanus dDypee (HAIID); anroputm OwicTporo mnpeodpazoBanusi Pypwe (BIID); npuHIUIEBI
OLIEHKU LITYMOB KBaHTOBaHMs B IIU(PPOBBIX (PUIbTpaxX ¢ (PUKCUPOBAHHON TOUKOW; MPUHLUIIBI TOCTPOCHUS
CUCTEM OJIHOKPATHOW MHTEPIOJIALNYU U IeUMaIUH;

— yMeTb OOBSCHATh MaTEeMaTHYECKOE OIMCAaHME JUHEHHBIX ITUCKPETHBIX CHCTEM B BHJIE
QJITOPUTMOB; BBINIOJHATH KOMIIBIOTEPHOE MOJIETIMPOBAHUE JTMHEWHBIX AVCKPETHBIX CUCTEM Ha OCHOBE MX
MaTEeMaTHYeCKOro ONHUCaHMs; 3aJaBaTh TPeOOBaHMS K YAaCTOTHBIM XapaKTEPUCTHKaM HU(POBBIX
¢uIbTpoB; 000CHOBBIBaTH BbIOOp Tuma uudposoro ¢mibtpa, KNUX wnmum BUX (¢ koHeuHoM wuim
0ECKOHEYHOW MMIYJIbCHON XapaKTEepPUCTUKOMN); CHHTE3UpOBaTh HU(GPOBON (GUIBTP U aHAIU3UPOBATH €TI0
XapaKTepUCTUKH CPEJICTBAMU KOMIIBIOTEPHOIO MOJEIUPOBAHMS; OOOCHOBBIBATH BBIOOP CTPYKTYpPBI
nudpoBoro ¢GuIBTPa; BHIMOJHATh KOMITBIOTEPHOE MOJEIHPOBAHUE CTPYKTYPHI HMUGPOBOTO (DHIBTPA;
BbIYUCIATH JIID nucKkpeTHOro curHaia ¢ moMOoLb0 alroputMoB bIID cpencrBamMu KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS; OOBSACHATH MPUHIUIIBI TOCTPOCHUS CUCTEM OJHOKPATHOW MHTEPIIONSIIIMY U ACIUMaLUH.

—  BJaJeTh HaBbIKaMH COCTaBJIEHUS MAaTEMaTHYECKUX MOJAENIEH JTMHENHBIX JUCKPETHBIX CUCTEM
U JUCKPETHBIX CUTHAJIOB; HABBIKAMHM KOMITBIOTEPHOIO MOJEIMPOBAHUS JIMHEHHBIX JUCKPETHBIX CHCTEM;
HaBbIKAMU KOMIIBIOTEPHOTO MPOEKTHUPOBaHUS UU(PPOBBIX (PUIBTPOB; HaBBIKAMH KOMIIBIOTEPHOIO
Beruncienus: [I1P na ocHose BITD.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl
OOmast Tpy0eMKOCTh IUCHUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €AMHUIBI U TpEACTaBleHA B
Tabymue 4.1.
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Tabmuma 4.1 — Tpy10eMKOCTh TUCIUTLIAHBI

Bunb! yueOHOM nesTeNbHOCTH Bcero uacos CemecTtpbl
6 cemecTp
AyIUTOpHBIE 3aHATHUS (BCETO) 60 60
Jlexnun 26 26
[TpakTHyeckue 3aHATHS 18 18
JlaGopaTopHbie pabOThI 16 16
CamocTtosTenpHas padora (Bcero) 48 48
OdopmieHue oTueToB 1O JTaOOpaTOPHBIM paboTaM 12 12
[TpopaboTka JIEKIIMOHHOTO MaTepHuasa 24 24
[TonroroBka K MpakTUYECKUM 3aHATHSIM, CEMUHApaM 12 12
Bcero (6e3 ax3ameHa) 108 108
[ToaroroBka u cmada sK3aMeHa 36 36
OO61mas Tpya0eMKOCTb, U 144 144
3auetHbie EnuHUIBI 4.0 4.0
5. Conepxxanue QM CHUIITHHBI
5.1. Pa3nesnsl JUCHUIIIMHBI 4 BUALI 3aHATHHA
Paznensl AMCUMITIIMHBI U BUBI 3aHATHI NpUBeeHbI B Tabuie 5.1.
Tabnuna 5.1 — Pa3nensl IUCHMIUIMHBI U BUIBI 3aHATUHI
Haspanus pa3iesnoB AMCIMILUIAHEL SR8 IR G SR regr=8¢ s
6 cemectp
1 AnasoroBblii HHTEp¢Elc BBOIa-BIBOAA 4 2 6 8 20 | IIK-8, IIK-9
nist cuctem LJOC
2 Kmtouessbie onepanuu B [HOC 4 8 16 |IIK-8, IIK-9
3 Beenenue B iu¢poBbie GUIBTPHI 22 |1IK-8, TIK-9
4 MHorockopocTHasi 00paboTKa 18 |IIK-8, I[IK-9
CUTHAJIOB
5 BII® u okoHHBIE HYyHKINUU 18 |IIK-8, IIK-9
6 Ludposast MaHUTYIALIUS 14 |TIK-8, I[IK-9
Hroro 3a cemectp 26 18 16 48 108
Htoro 26 18 16 48 108
5.2. Conep:xanue pa3ieioB IMCUUILIAHBI (110 JIEKIUSIM)
CopneprkaHue pa3iesoB AUCIUILIAH (IT0 JIEKIHsIM) TIPUBEACHO B TadmuIe 5.2.
Tabmuma 5.2 — Conepsxkanue pa3ie’aoB TUCITUILINH (TI0 JICKIIHSIM)
Hazpanwus paznenos CozepaHue pasienoB UCIMILITHEG (o nekmusv) £ 8 £ 2 = % e
6 cemectp
1 AHanorosbIit [Iponecc npeoOpa3oBaHus aHAJIOrOBOrO CUTHANIA B 4 IK-8, TIK-
uHTepdeiic BBOAa- uudposoi. JluckpeTusanus HU3KOYaCTOTHBIX U 9

BbiBosia st cucteM L{OC | monocoBeix curHainoB. OQHOPOHOE U HEOJHOPOIHOE
KBaHTOBaHUE U KogupoBanue. [Iporecc mudpo-
aHAJIOTOBOTO MpeoOpa3zoBaHUsl.

CornacoBaHa Ha noptane N2 38730




Htoro

2 KatoueBble ornepanuu B
HOC

CaepTtka B 1iu(poBoii 00pabOTKE CUTHAJIOB.
Koppensmus. [Ipsimoe u 06paTHOE AUCKPETHOE
npeobpazoBanue Oypobe.

Htoro

IK-8, IIK-

3 Beenenue B 1iuQpoBbie
GUIBTPHI

Tumns! nngposeix punsTpoB: KUX-dunstper u BUX-
¢GuIbTpBL. IMIynbcHas XapakTepUCTHKA GUIBTPA.
Oransl pazpabotku punsrpa. Kpurepun cunresa.
@unpTp CKOMB3AIIETo cpeaHero. Meros! pacuera
KO3 PHUIHMEHTOB (HUIBTPA.

Htoro

IK-8, IIK-

4 MHOTOCKOpOCTHAS
00paboTKa CUTHAJIOB

Konnenmust 06pabOTKH NPH HECKOJIBKUX CKOPOCTSIX.
Jermmarust ¢ neibv marom. Matepronsnms ¢
LenbIM maroM. MHorokackajgHoe rnpeoOpasoBaHue
Y4acTOTHI TUCKpeTH3auuu. [IporpamMMHuas peanuzanus
nenumaropoB. [IporpaMmHas peanuzanus
MHTEPIIOJISTOPOB.

Hroro

IK-8, IIK-

5 BII®D u okoHHEBIE
byHKIIUN

CriekTp OrpaHMYEHHOTO BO BPEMEHU CUTHAJIA.
JuckpeTtHoe npeobpazoBanue Oypbe A OLEHKU
CTeKTpa curHajia. Bupl OKOHHBIX (DYHKITHIA.

Hroro

[K-8, IIK-

6 Ludposas
MaHHUYJISIAS

[lepenaya uudposeix curnanos. KpagparypHas
Monyssanus. Co3esaue curnaia. butosas

BEpOATHOCTH olInOoKk. CuMBosbHast ckopocTs. BPSK.

QPSK. QAM.

Hroro

4

[K-8, IIK-

Hroro 3a cemectp

26

5.3. Pa3nenbl AMCUMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3HU ¢ 00eceYnBAOIMMMU (MPeIbI1yMMM)

U o0ecnevynBaeMbIMHU (TMOCJIeTYOIIMMH) I CHUILTHHAMMA

Pa3znenpl nucHUIUIMHBI U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIEYMBAIOUIMMHU (TIPEABIAYIIIMH) U

obecnieynBaeMbIMU (HOCJ'Ie,Z[y}OIJ_II/IMI/I) JAUCHUIINIMHAMU IPCICTABJICHLI B Ta6J'II/II_Ie 5.3.

Tabauna 5.3 — Paznenbl IUCHUIUIMHBI M MEKIUCIMILNIMHAPHBIE CBSI3U

HanmeHoBaHNe TUCHMILINH

Ne pazaenoB naHHO#M AMCIMIUIUHGL, 11 KOTOPBIX HEOOXO0IMMO
M3ydeHrne 00eCneunBarOIINX U 00eCTIeYNBAEMBIX JUCIUTIINH

1 2 3 4 5 6
[IpeauiecTByrOMNE TUCHUTLITAHBI
1 DnexTpoHuka + +
[Tocnenyrouire qUCHUTIITMHBI
1 O6miast Teopust CBSI3H + + + +
2 CetH ¥ cucTeMbl MOOUIILHOM CBSI3H + + + + + +

5.4. CooTBeTCcTBHE KOMIETeHIMIH, GOPMHUPYEMBbIX NPU U3YyYEeHHH THCUMIIJIMHBI, 1 BU/10B 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMUPYEMBIX NpPU H3YYEHUHM TUCHMIUIMHBL, U BUAOB 3aHATHH
IpescTaBieHo B Tabmauue 5.4.
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Tabmuna 5.4 — CooTBeTcTBHE KOMMIETECHLUH, (HOPMUPYEMBbIX NpPU W3YyUYEHHHM IUCLUUIUIMHBI, ¥ BHJOB
3aHATHU

Bune! zagsatuit

DOopMBbI KOHTPOJISI

TEHIIHN
u

o . . < . . <. .
= ZE & 82 2o &S O s &v

Kowmrie

5

+ + + KoHntposbHast pabora,
JlomaniHee 3aj1aHue,
Ox3ameH, OTyeT 1o
naboparopHoit padore,
Onpoc Ha 3ansATHAX, TecT

=
o~
[0 0]
+

I1K-9 + + + + Konrponbnas pabora,
Jlomamxee 3amanue,
Dk3ameH, OTUET 110
nabopaTopHO# paboTe,
Omnpoc Ha 3aHsaTHSX, Tect

6. UaTepakTHUBHBbIE MeTObI U (JOPMBI OPraHu3al UM 00yYeHus!
He npexgycmorpeno PYIL.

7. JIabopaTopHbie padoThI
HaumenoBaHue 1a60paTopHBIX paboT rpuBeeHo B Tabuuue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1a00paTOpHbIX paboOT

(D]
HasBanus pa3enos HaumenoBanue 1a60paTopHbIX paboT (g E8L=5% g
6 cemectp
1 AHanorosblit Bseznenue B cpeny nporpaMMHUpOBAHMSL. 2 [K-8, IIK-
unTepdeiic BBoAa- 9
pb A OnHOpOIHOE KBAaHTOBAHUE. 4
BBIBOJIa 17151 cuctem L{OC
Hroro 6
3 Beenenue B 1iudpoBbie | DUIBTP CKONB3SIIETO CPETHETO. 4 IK-9
WIBTPBI
(pubTp Hroro 4
4 MHOTOCKOPOCTHAS Jleunmanusi 1 ”HTEPIOJISIUSA C LIEJIBIM [IaroM. 2 TIK-8, I1K-
aboTKa CUTHAJIOB 9
o6paborka ¢ 0 Hroro 2
5 BII® u okoHHBIE [IpumeHeHne OKOHHBIX (PYHKLINH. 4 [K-8, IIK-
(pyHKumM Hroro 4 9
Htoro 3a cemecTp 16
8. IIpakTHyeckue 3aHATHUSA (CEMUHAPHI)
HaumeHnoBaHue MpakTUYECKUX 3aHATHIN (CEMUHAPOB) MpUBEACHO B TaduIe 8.1.
Tabnuua 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHATHH (CEMUHAPOB)
- [&]
Ha3zBanus pasnenos HauMeHOBaHMe MPAKTUYECKUX 3aHATHIA (cemunapos) £ 8 £ 81 = & e
6 cemecTp
1 AHanoroBslit IIponecc npeoOpa3oBaHuUs aHAJIOrOBOrO CUTHANA B 2 I1K-9
uHTepdeiic BBOAa- uudposoi. JluckpeTusanus HU3KOYaCTOTHBIX U
BeiBoza [ist cucteM LIOC |monocoBbix curranoB. OMHOPOIHOE U HEOJTHOPOJHOE
KBaHTOBaHUE U KogaupoBanue. [Iporecc mudpo-
aHaJIOrOBOTO NMPeoOpa3oBaHuUs.
Hroro
2 KmroueBble onepaiiu B | CBepTka B IM(ppoBoit 00paboTKe CUTHAJIOB. 4 [1K-9
HOC Koppensius. [Ipsimoe u 06paTHOE AUCKPETHOE

CornacoBaHa Ha noptane N2 38730 6



npeobpazoBanne Oypre. Z-npeodbpazoBaHue.

Hroro

3 Brenenue B niudposbie
bUIBbTpHI

KUX-bunstpsr u BUX-bunstpsl. UMmynbcHas
XapakTepucTuka puibTpa. Itansl pa3paboTKu
¢unbrpa. Kpurepun cunreza. uinbTp CKOIB3SIIETO
cpeanero. Merossl pacyera K03 uuneHTon
¢dbunsTpa.

Hroro

ITK-8, I1K-

4 MHOTroCKOpOCTHas
00paboTKa CUTHAJIOB

Konnenmus 00paboTKH MpU HECKOJIBKUX CKOPOCTSIX.
Heunmanus ¢ ensiM mwaroM. MHTEpnosanus ¢
LIEeTBIM maroM. MHOTOKacKaIHOE TpeoOpa3oBaHue
4acTOThI AUCKpeTn3auuu. [IporpamMmmuas peanuzanus
neuumaTopoB. [Iporpammuas peanuzaius
HUHTEPHOJISITOPOB.

Hroro

I1K-9

5 BII®D u okoHHEBIE
byHKIIUHN

CriekTp OrpaHMYEHHOTO BO BPEMEHU CUTHAJIA.
JuckpeTtHoe npeobpazoBanue Oypbe A OLEHKU
CTeKTpa cUrHaja. Bupl OKOHHBIX (DYHKITHIA.

Hroro

I1K-9

6 Lludpoas
MaHUTTYJIS IS

KBagparypnas moaynsuusa. Co3Be3aue curHaia.
burosas BeposTHOCTH OomMO0K. CHUMBOJIBHAS
ckopoctb. BPSK. QPSK. QAM.

Hroro

I1K-9

Hroro 3a CEMECTP

18

9. CamocrosiTeqibHAs padoTa

Bunpl camocTosTensHON paboThl, TPYA0EMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUH NPE/ICTaBIICHbI B

Taomune 9.1.
Tabnuna 9.1 — Buasl caMmocTosTeNbHOM paboThl, TPYAOEMKOCTh M (OPMUPYEMBbIE KOMIIETEHITHH
Bunsl camocroarensHOl & 2 4 2 & E
HasBanus pasznenos g 235 E g Z DOpMBI KOHTPOJIA
paboThI ~ o &F o =
6 cemectp
1 AHanoroBbIi ITonroroBka K 2 I1K-9, JlomarHee 3ajanue,
uHTepdeiic BBOJAA-BHIBOAA | TPAKTHUECKUM 3aHITUSIM, I1K-8 KonTponbHast pabora,
st cuctem LIOC ceMHHapaM Onpoc Ha 3aHATHSX,
TYET 110 JJA0OpATOPHOM
[IpopaboTka JTeKITMOHHOTO 4 0 6e % Gopatopto
T T
Marepuaia papore, 1¢e¢
OdopmneHre 0T4ETOB 1O 2
nabopaTopHBIM paboTam
Hroro
2 KimroueBble onepanuu B | [TogroroBka k I1K-9, JlomarnHee 3a1anue,
oocC MPAKTUYECKUM 3aHATHUSIM, I1K-8 KonTponbHast pabora,
CeMHHapam Onpoc Ha 3aHATHSAX,
TYET I10 JIJAOOpaTOPHOM
[IpopaboTka JTeKITMOHHOTO 4 O 5 © % 6%) OpHO
T T, DK3aMeH
MaTepuana pabore, Tect, Dk3ame
OdopmieHune oT4eTOB 1O 2
nabopaTopHBIM paboTaM
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Hroro 8
3 Beenenue B mudpossie | [loaroroska k 2 |IIK-9, JlomaiHee 3a1anue,
GUIBTPHI MPAKTUYECKUM 3aHATHSIM, I1K-8 Kontposnbhas pabora,
CeMHUHapam Onpoc Ha 3aHATHSX,
Otuer no 1abopaTopHoit
[TpopabGoTKka JEKIIMOHHOTO 4 5 T patop
T T
MaTepuaa pabote, 1ec
OdopmieHue oT4eTOB 1O 2
nabopaTopHBIM paboTaM
Hroro
4 MHOTOCKOPOCTHAs IloaroroBka x [1K-9, JlomarniHee 3aj1aHue,
00paboTKa CUTHAJIOB MPAKTUYECKUM 3aHATHSIM, I1K-8 KoHntposnbHas pabora,
CeMHUHapam Onpoc Ha 3aHATHSX,
Otuer no 1abopaTopHoit
[IpopaboTka JTeKIIMOHHOTO 4 5 T 9p P
T T, DK3aMeH
MaTepuana pabote, Tect, Dx3ame
OdopmneHre 0T4E€TOB MO 2
nabopaTopHBIM paboTaM
Hroro
5 BII® u oxoHHBIE IloxaroroBska k [1K-9, JlomalirHee 3agaHue,
byHKIIUN [IPAKTUYECKUM 3aHATHUSM, [1K-8 Kontponbnas pabora,
ceMHHapaMm Omnpoc Ha 3aHATHSIX,
Otuer no 1abopaTopHOit
[IpopaboTka JeKITMOHHOTO 4 patop
pab6ore, Tect
MaTtepuana
OdopMieHre OTIETOB TIO 2
nabopaToOpHBIM paboTam
Hroro 8
6 Lludpposas [TonroroBka k 2 |IIK-9, JlomamHee 3ananue,
MaHUIYJIALUS MIPAKTUYECKUM 3aHATHUSM, [1K-8 KonTponbHas pabora,
ceMHHapaM Onpoc Ha 3aHATHSX,
Otuer no nabopaTopHoOi
[TpopaboTka JEKIIMOHHOTO 4 5 T patop
abor T
MaTrepuaia pabote, 1ec
OdopmieHure 0T4ETOB MO 2
nabopaTopHBIM paboTaM
Hroro 8
Hroro 3a cemectp 48
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHa
Hroro 84
10. Kypcogoii npoexT / KypcoBasi padora
He mpenycmorpeno PYIL.

11. PeiiTuHroBasi cucreMa /Uil OLICHKH YCIIeBAeMOCTH 00y4aI0IINXCs

11.1. BaaibHbIe OLEHKH IS 3J1eMEHTOB KOHTPOJIS

CornacoBaHa Ha noptane N2 38730



Tabmuua 11.1 — banabHbIe OLIEHKH JUIs DJIEMEHTOB KOHTPOJIS

. N MakcumalibHbIN
. MaxkcumanbHbIH MaxkcumanbHbIT
DneMeHThI y4eOHOH OaJ 3a epuos Bcero 3a
6amn Ha 1-yro KT ¢ |  Gain 3a mepuon
JESITENbHOCTH mexnay 2KT u na CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHeEll ceMecTpa
6 cemecTp
JlomamHee 3agaHue 4 4 2 10
Konrtponbnas padora 4 20
Ornpoc Ha 3aHATHAX 2 10
Otuert no nmabopaTopHOH 12 12 6 30
pabore
HToro makcumyM 3a 28 28 14 70
epuos
DK3aMeH 30
Hapacraromum utorom 28 56 70 100
11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OansIoB B OLIEHKU 32 KOHTPOJIbHbBIE TOUKHU MpeAcTaBieH B Tabuuue 11.2.
Tabnuma 11.2 — [lepecueT 0anyioB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU
bannel Ha 1aTy KOHTPOJIBHOM TOUKU Ouenka
>90% ot MakcuMalbHOM cymMbl OaiioB Ha aaty KT 5)
Ot 70% no 89% ot MakcumanbHOM cymmbl 6amioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcuManbHOM cyMMbI OayutoB Ha gaty KT 3
< 60% oT MakcuMasbHOM cyMMbI 6aytoB Ha naty KT 2

11.3. Ilepecyer cymMMblI 02/1710B B TPAAHIIMOHHYIO M MEKAYHAPOAHYIO OLICHKY
[Tepecuer cymmbl OaIOB B TPAJAULIMOHHYIO U MEXAYHAPOIHYIO OLIEHKY MPEJICTaBleH B Taliuie

11.3.

Tabnuua 11.3 — IlepecueT cymmbl 0aIoB B TPAJUIIMOHHYIO M MEXTYHAPOIHYIO OLIEHKY

Htorosas cymma 6aijios,

Onenka (I'OC) YYHUTBIBAET YCIEUIHO CTAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTU4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 -89 B (ouens xoporo)
4 (xoporto) (3a4TeHO) 75-84 C (xopormio)
70-74
D (ynonerBoputeabHO)
3 (yIOBIETBOPUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpenctBeHHO)

2 (Hey/10BJIETBOPUTEINILHO) (HE
3a4TEHO)

Huxe 60 6aiuios

F (Hey10BIETBOPUTENBHO)

12. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecTieYeHre JUCHMIITTHHbI

12.1. OcHoBHasi IMTEpPaTypa

1. Iludposas moOunbHas paauocss3b [Tekct] : yueOHOe mocobue /it By3oB / B. A. NankuHn. -
2-¢ u3M., nepepad. u gom. - M. : Topstyas muaust - Tenekom, 2012. - 592 c. (Hanmuume B OMOIHOTEKE

TYCVYP - 40 5k3.)
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2. Iudposas oOpaboTka curHaios : YyeOHoe nmocodue it By30B / A. b. Cepruesko. - 2-e uz.
- CII6. : TTutep, 2007. - 750[2] c. (manmuue B 6udmmoteke TYCVYP - 50 3k3.)

12.2. lonoHMTEIBHAS TUTEPATYPA

1. [udposas obOpaboTka curHanoB : yueOHoe mocobue mns By3oB / M. U. Kypsuwmii ;
denepanbHOE areHTCTBO MO 00pa3oBaHHMIO, TOMCKHI TOCYIapCTBEHHBIM YHHBEPCHTET CHUCTEM
yIpaBieHus U paauodneKTpoHukH. - Tomck : TYCVYP, 2006. - 175[1] c. (nanuune B 6ubanorexe TYCYP
- 40 7K3.)

2. Iudposas obpadoTka curHainos : [lep. ¢ anri. / A. B. Onnenreiim, P. B. Iladep ; mep. : C. A.
Kynemos ; pen. mep. : A. C. Henames. - M. : Texnocdepa, 2006. - 855[1] c. (Hanuuue B OMOIMOTEKE
TYCYP - 70 3k3.)

12.3. YueOHO-MeTOAMYECKHE NTOCOOH ST

12.3.1. O6s13aTesibHBbIE Y4eOHO-METOAMYECKHE TT0COOUA

1. IludpoBas oOpaboTka cHUTHAJIOB [DJIEKTPOHHBIM pecypc]: MeTonuueckue ykazaHus K
naboparopHbIM padotam o aucuurinHe «L{udposas 06paboTka cUTHAIOBY (5 CeMECTp) CHEUATbHOCTH
«MHPOKOMMYHUKAIIMOHHBIE TEXHOJOTUH U CHCTeMBI CBsi3u» (koa 210700.62) / 'enwvriep A. A., AGenos P.
P., PoroxaukoB E. B. - 2013. 25 c. - Pexxum pnocryma: http://edu.tusur.ru/publications/3464 (nara
obpamenus: 10.07.2018).

2. Iudposas obpadorka curnanos. Yacte 1 [DnexTpoHHBIH pecypc]: Meroandeckne yka3zaHus
[0 TPOBENCHUIO MPAKTUYECKUX 3aHATUH M OpraHu3aldd CaMOCTOSITENbHONH paboThl CTYIEHTOB,
o0yJaromuxcs IO HaNpaBlICHUIO TMOATOTOBKM OakanmaBpoB 210700.62 «MH(DOKOMMYHHKAIMOHHEIE
TEXHOJIOTUM U cHcTeMbl cBs3u» / AGenoB P. P. - 2014. 53 c¢. - Pexum gocryma:
http://edu.tusur.ru/publications/3748 (nara obpamenus: 10.07.2018).

12.3.2. YueOHO-MeTOANYECKHE MOCOOHUS IJIsl JIUI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M
HHBAJIHI0B

Y4eOHO-MeTOINYECKHE MaTepHaiIbl ISl CAMOCTOATEIBHON U ayIUTOPHON paboThl 00ydaroNIHXCs
U3 YMCIIA JIML ¢ OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 MHBAINIIOB MPEAOCTABISAIOTCS B hopMax,
a/JlalITUPOBAHHBIX K OTPAaHUYEHUSAM UX 3/10POBbsI U BOCIPUATUS UH(POPMALUU.

JL1s1 i1 ¢ HAapyLIeHUsIMHM 3PeHHUs:

- B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.

JLst M1 ¢ HApYIIeHUsIMH CJIyXa:

- B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;

— B Ie4aTHOM dopme.

JLst M1 ¢ HapyIIeHUsIMU OIIOPHO-ABUIATEJILHOTO annapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIeyaTHOH Gopme.

12.4. IIpodeccuonabHbIe 0a3bl JaHHBIX U HH(POPMALIHOHHBIE CIPABOYHbIC CHCTEMbI

1. 1. Tlpu wu3yyeHMM JUCUMIUIMHBI pEKOMEHAyeTcs oOpamartbcss K 0azaM  JaHHBIX,
MH(OPMALIMOHHO-CIIPABOYHBIM U IMOUCKOBBIM cucTteMaM, K KoTtopbiM y TYCVYPa oTKpbIT mocTyim:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajbHO-TeXHU4YeCKoe o0ecrieyeHue JUCUMILIMHBI U TpedyemMoe MporpaMMHoe
o0ecrneyenune

13.1. O0uue TpeOGOBaAHUA K MATEPUATBHO-TEXHUYECKOMY U IPOrPAMMHOMY O0ecreYyeHH 0
AMCHMILINHBI

13.1.1. MaTepuaJbHO-TeXHMYECKOE M IPOrpaMMHOe o0ecrnedeHne 1Jisl JJeKIIHOHHbIX 3aHATHH
21.]'[5[ IIPOBCACHUA 3aHATHI JICKOMOHHOT'O THIIA, I'PYIIIOBBIX U WHIAWBHUAYAJIbHBIX KOHCYHBTaHHﬁ,
TEKYILEr0 KOHTPOJIS U MPOMEXYTOUHOW aTTeCTAllMM UCIIONb3yeTcsl ydeOHasi ayAUuTOpPHUsS C KOJIMYECTBOM
MOCAJIOUHBIX MeCT He MeHee 22-24, oOopymoBaHHas JIOCKOM M CTaHAApTHOW y4yeOHON Mebenblo.
HwmeroTcs AeMOHCTpallMOHHOE O00OpYyJOBaHME W Y4eOHO-HArjsiiHble TOCOOMs, oOecreyrBaronue
TEMaTU4ECKHUE WIUTFOCTPALIMY 110 JIEKIIMOHHBIM pa3/iesiaM JUCLIUIUINHEI.
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13.1.2. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecriedeHue sl MPAKTHYECKUX 3aHATUI
VYuebnas aynuropus «{udpoas cBs3p» ocHoBaHa coBMecTHO ¢ Keysight Technologies
yueOHasi ayAuTOpUs Jsi MPOBEICHUS 3aHATHH MPAKTHUYECKOTO THUMA, yueOHasl ayJuTOpHus IS

MIPOBEICHUS 3aHATUH JIaOOPATOPHOIO TUIIA
634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuua, a. 47, 309 aya.
Ornucanye UMeroIIerocs 000pyI0BaHUs:
- 10 pabouux crannuii Ha 6aze mpoueccopos Intel Core i5;
- Jocka marHuTHO-MapkepHasi Brauberg;
- Otnagounsie wiatel DEO-NANO na 6a3e IIJIMC Altera Cyclone IV (4 mir.);
- Otnagounsie iatel DEQ-CV-board na 6a3e IIJIMC Cyclone V (6 mir.);
- KommiexT cienmanusupoBanHoi yueOHON Mebenu;
- PaGouee mecto npenoaasaress.
[TporpammMHuoe oOecrieueHue:
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Mathworks Matlab
— Scilab

13.1.3. MaTepuaibHO-TeXHUYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaTOpPHBIX padoT
YueOnas aynutopus «L{udposas cBs3b» ocHoBaHa coBMecTHO ¢ Keysight Technologies
ydeOHasi ayIuTOpHs JJISi MPOBEACHUS 3aHATHI MPAKTUYECKOTO THIIA, ydeOHas ayIuTOpHs s

MIPOBE/ICHUS 3aHATUH JIAOOPATOPHOTO THIIA
634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuua, a. 47, 309 ayx.
Onucanue UMEIOIIErocs 000PYIOBaHUS:
- 10 pabounx cranmmii Ha 6a3e mporeccopon Intel Core i5;
- Jlocka MarHUTHO-MapkepHas Brauberg;
- Otnanounsie mnatel DEO-NANO na 0aze [IJIMC Altera Cyclone 1V (4 mir.);
- Otnanounsie mnatel DEO-CV-board na 6a3ze IIJIMC Cyclone V (6 mt.);
- KommekT cnenunanu3upoBaHHoi yueOHOM MeOen;
- PabGouee mecTo mpenogaBates.
[TporpamMHuoe obecrieueHme:
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Mathworks Matlab
— Microsoft Office 2010 u Huxe
— Scilab

13.1.4. MaTepuaJbHO-TeXHHYECKOE H IPOrPaMMHOE o0ecnedeHne JJIsi CAMOCTOATEILHOM padoThI
Jns camocToATeNnbHOM pabOThl MCMONB3YIOTCS Y4eOHbIE ayTUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. ToMck, Jlennna npocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obmactp, T. ToMck, yn. Kpacaoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas obnacts, T. ToMck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactp, T. ToMck, Bepmnanna ynuna, 1. 74, 207 ayn.

CocraB o6opy1oBaHUS:

- yueOHas meOerb;

- koMnbtoTepsl kiacca He Huxe [I9BM INTEL Celeron D336 2.8 T, - 5 mt.;

- KOMIBIOTEpPHl MOJKIIOUYEeHBl K ceTd «MHTepHeT» M 00ecnednBaloT AOCTYH B JJIEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIBHYIO CPElY YHHBEPCUTETA.
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[TepeueHs MpPOrpaMMHOTO 0OECTICUCHHS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCUMIIIMHBI JJIS JIMI ¢ OTPAaHUYEeHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

OcBOoeHHE TUCLHUIUIMHBI JIMIIAMU C OTPaHUYEHHBIMH BO3MOXKHOCTAMM 30POBbSI M MHBAIMIAMU
OCYIIIECTBISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00yUeHHUs OOIIET0 U CIIeUaTbHOTO HA3HAYCHMSI.

[Tpu 3aHATHSIX C OOyYarOMIMMKCS € HAPYWIEHUSIMU CJyXa I[PeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOIIEH anmaparypbl, MYJIbTUMEAUNUHBIX CPEACTB W JPYIMX TEXHHUYECKHX CPEACTB
npuema/nepeaadn yuyeOHo mHboOpManuu B AOCTYMHBIX (hopMax, MOOMIBHON CHUCTEMBI MPEIoJIaBaHUs
JUISE O0YYaIONUXCS C WHBAIMIHOCTHIO, TOPTATUBHOW MHIYKIIMOHHON CHUCTEMBl. Y4eOHas ayauTopus, B
KOTOpOM 3aHMMAIOTCs OOydarolluecs ¢ HapylIeHHeM ciyxa, 00opyloBaHAa KOMIBIOTEPHONW TEXHHKOM,
ayIMOTEXHUKOM, BUJCOTEXHUKOU, JIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX ¢ O0YYAIONIMMUCS ¢ HAPYIIEHUSIMH 3PEHUSIMH [IPETYCMOTPEHO HCIIOJIb30BAHUE B
JEKIIMOHHBIX M YYEOHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTpPa YAAJICHHBIX OOBEKTOB (HAIpUMED,
TeKCTa Ha JOCKE WIM Cllaiij]a Ha S5KpaHe) MpU IOMOIIM BHACOYBETUUMUTENCH i KOMGOPTHOTO
IIPOCMOTpA.

[Ipu 3aHsATHSAX C OOy4yalOUIMMKCS € HApYLUIEHHWSIMH OINOPHO-JABUIraTe/]bLHOI0 anmapara
WCIIOJIL3YIOTCSl QJIbTEPHATHBHBIC YCTPONCTBA BBOJAa WH(POpPMAIMU M APYTrUe TEXHUYCCKUE CPEJICTBA
npuema/nepeaadn yueOHod mHbopManuu B JOCTYMHBIX (opmax, MOOMIBHONH CHUCTEMBI OOydYeHUs AJis
JIIOAEN C MHBAIMJAHOCTBIO.

14. OueHo4yHblie MaTepUAJIbl 1 METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3AUMN U3yYeHUsl
JUCIUININHBI

14.1. Conepmalme OLHCHOYHBIX MaTCPHUAJT0B U METOANYICCKUE PECKOMECHIAIINHU
I[J'IH OLCHKH CTCIICHU C(I)OpMI/IpOBaHHOCTI/I " YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a JUCLIUTIMHOMN
KOMIICTCHITUM HCIIOJIB3YIOTCA OLICHOYHBIC MAaTCPHAJIBI B COCTABE!

14.1.1. TecToBBI€ 3agaHuSA
Curnan c yacrtotoi Oomnble 4YacToThl HaWkBUCTa MOMKEH TMOJABIATHCS JO YpPOBHS, HE
paznmuuumoro ALIIL:

A, =20Ig(2°)
A =20lg(V15-2°)+6.02
A =20lg(2 )+602
A =20lg(v1.5-2°)

Yacrota quckperusaiuu no reopeme KorenbHUKOBa JOMKHA OBITh. . .
0O0JIBIIIe YeM MaKCHMaJIbHAS YacTOTa CUTHAJIA

6onee yem B 10 pa3 Gorblie MAKCHMALHOM YaCTOTHI CUTHAJIA

paBHA MaKCUMAJIbHOHM YacTOTE CUTHAJIA

0oJbIIIe YeM YABOCHHAs MaKCUMaJlbHas YaCTOTHI CHTHAIA

Jns AByX JaHHBIX KOHEYHBIX ToclemoBarenbHocTed x(n) u h(n) ¢ mmuHOM N1 m N2
COOTBETCTBEHHO MX CBEPTKA OIPEACIIACTCS KaK

ih(n
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> h(k)-x(n—k)

K=—0

Jermumanust B iupoBoii 00paboTKe CUTHATIOB — 3TO. ..
HPOLECC aHATIOTo-1IM(POBOTrO NPeoOPa30BaHMsI CHIHANA
npoliecc u(po-aHAIIOTOBOT0 MPeoOpa30BaHMs CUTHATIA
IPOLECC MOBBIIICHHS YaCTOThI IUCKPETU3ALINH

MpouecC MOHMXKXCHUA YaCTOThI AUCKPCTU3AlIUN

OxoHHBIC (DYHKITUU UCTIONB3YIOTCS JUIS. ..

CTJIQXKMBAaHMS PE3KUX CKAaYKOB B CHTHAJIE

CHIKEeHUsI TpeOoBaHUM K GUIBTPY HUKHUX YaCTOT MPH ACLUMALIUN

MOBBIIICHUS paspernraromeii cnocoonoctr AT

1o/1aBJicHUs] OOKOBBIX JICTIECTKOB B CIIEKTPE OTPAaHUYEHHOTO BO BPEMEHH CUTHaa

Huckpetrnoe npeodpazoBanue Oypbe Mo3BOISIET. ..
1M30aBUTHCS OT HAJIOXKEHUSI CTIEKTpa

MOHU3UTH IIIYM KBAaHTOBAHUS

MOBBICUTH OTHOIIICHUE CUTHAJI/IITYM

OLICHUTH (POPMY CIIEKTpa CUTHAJIA

Ot pazpsgnoctu AL 3aBucwur...

BpeMst 00pabOTKH OJTHOTO OTCYETa

MHTEpBaJ JUCKPETU3ALNU

MaKCUMaJibHasl aMIUIUTY1a curHaia Ha Beixoae AT
KOJIMUECTBO YPOBHEH KBAHTOBAHUS CUTHAA B IBOMYHOM Gopme

Ecnu ans maHHOTO MOJ0COBOTO CUTHAJNA rpaHuyHble 4acToThl nojockl (fL u fH) — uemnsie unca,
KpaTHbIE MIMPUHE MTOJOCH CUTHAJIA, CUTHAI MOXKHO OI(poBaTh 0€3 HAJOKEHUSI C TEOPETUUECKON
MHUHUMAJIbHOW YaCTOTOMN

Fs (min) > f,,
min)>2f,

; (min)
F(min)=2
Fs (min) = ( -f)

WNutepnomnsuus B udpoBoit 06paboTKe CUTHATIOB — 3TO. ..
MIPOIIECC aHATIOTO-ITU(POBOTO MPeoOpa30BaHUs CUTHATA
npoliecc IH(ppo-aHaIOroBOro Npeodpa3oBaHMs CUTHAIA

MponecC MOHMKCHHUA YaCTOThI JUCKPETU3ALUN
MponecC MOBLIMICHUA YaCTOThI JUCKPCTU3AIUN

YPOBeHL IIryMa KBAaHTOBAaHHA MOXXHO CHU3UTH JABYMS crocobamu:
MHOTOKACKaHasi HHTEPIOJSAIUS U UCIOIb30BaHNe (PUIBTpa HUKHUX YaCTOT
BBIOOpKA C 3a11acoM MO YacTOTE U MOCIIEAYIONIasi HHTEPIIOISIINS
ymenblnenue paspsaaaoctu AL u uconp3oBanue GpUIbTpa HUKHUX YaCTOT
yBenudeHue paspsaaocta AL u BerOopka ¢ 3amacom mo 4acTorte

[Ipu wucnonb3oBanuu [IAIl HynmeBoro mopsiaka Bo3HHUKAeT 3(dekT sin(x)/X, mpu KOTOPOM
MOCTETICHHO YMEHBIIIAIOTCSI  BBICOKOYACTOTHBIE KOMIIOHEHTHI CHTHama. ITOT JS()PEeKT MOKHO
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KOMIICHCUPOBATh, IPUMEHUB
BBIOOPKY € 3aI1acOM I10 4acTOTe
®BY na Beixoae 1HAII
®HUY na Beixoae 1IAIL
U ppPoBON GUIBTP C XapaKTEPUCTUKOM X/sin(X).

HpI/I npeo6pasoBaHI/m YaCTOThl AUCKPCTU3alIU C HCUECJIBIM IIaroM ACHUMATOpP, MHTCPIOJJIATOP U

®HY cnenyer pacnoyiaraTh CISIYIOIAM 00pa3oM:
UHTEpnoyATop, neuumarop, GHY
Jeuumarop, uarepnossitop, PHY
neuumarop, ®HY, uarepriossatop
unrepnoarop, ®HY, nerumarop

B TtpéxkackagHoOM aenmMmaTope IIaru JACUUMAIMH JOJDKHBI  YIOBJICTBOPATH CICIYIOIIEMY

COOTHOILEHUIO:
M1>M2+M3
M1<M2>M3
M1=M2=M3
M1>M2>M3

Kaxkoe yTBepxaeHue sSBIseTCs BEPHbIM?
BUX-punbTp — 3TO HeCKObKO nocnenoBareabHbix KUX-hunbsTpoB
BUX-¢punbpTpsl peanu3oBaHbl HEPEKYPCUBHO, T.€. OHM BCET/1a YCTONYMBBI

[Ipu onunakoBoM komuuectBe KodpdunuentoB KUX-bunbtp mmeer Oojee pe3kuil cpes

XapaKTEPUCTUKH.

B ortimmune or BUX-dunstpoB, KUX-punbTpel Moryr umerh CTpOro JHHEHHYIO (a30BYIO

XapaKTEPUCTHUKY.

BsanMuo-koppensinonHas QyHKIHS. ..

DTO TO K€ caMoe, YTO U CBEPTKA

OTO pa3iloKEHUE CUTHAIA HA TAPMOHUYECKHE COCTaBIISIOIINE

Omnpenensier CTpyKTypy CUTHaja UM €70 MOBEJEHUE BO BpEMEHHBIX KOOpIMHATaX
OT0 MokaszaTesb CXOACTBA UM OOIIKX CBOWCTB ABYX CUTHAJIOB

TCOpCTI/ILIGCKI/I MAaKCUMaJIbHOC OTHOHMICHUC MOIIHOCTH CHIHajJla K MOIIHOCTH IIyMa KBAHTOBAaHUIA

(SNR(q)) nns nuneitnoro AT B ciyyae cMHYCOUIATBHOTO CUTHAJIA PABHO. ..
SNR(q) = 1/2B + 1,7 nb
SNR(q) = 2B+ 1,7 n1b
SNR(q) =12,02B + 1,7 nb
SNR(q) =6,02B + 1,7 nb

[udposas punpTpanus — 370...

Pa3iIoKEHUE CUTHAJIa HA TAPMOHUYECKUE COCTABIISIOLINE
3aIATa OT HAJIOKEHUS CIEKTpa

MOJIaBJIEHUE TTOMEX I10CIIe IUCKPETHOTO NpeodpazoBanus Dypbe
CBEpTKa CUTHAJIa C UMIYJIbCHOW XapaKTepUCTUKON (PUIbTpa

UmnynecHas xapakrepuctuka KUX-unbtpa. ..

He moxet ObITh CHUMMETpHUYHON

OTO OTHOILIEHNE aMILIUTY bl CUTHAJIA HA BXOJI€ U BBIXOJIHOTO

Omnpenensier CTpYKTypy CUTHajIa UM €T0 MOBEJEHUE BO BPEMEHHBIX KOOpAUHATaX
Conagaer ¢ ko3 punueHTamu QuiIbTpa
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Ecnu monoca gactor curnana jiexxuT B nuamnazoHe 0-16 k[’ w curHan auckpeTrusupoBaH 0e3
HaJIOKCHMsI, MUHUMaNTbHas yacToTa HalikBucra OyzeT paBHa

128 xI'g

64 xI'n

32 kI'g

16 xI'nx

Kakoe yTBepKaeHMEe SBISETCS BEPHBIM?

KUX-puapTpbl Ha MIPaKTHKE HEPEATH3YEMBI.

KX ¢unbtp mopsaka N comepkut N JTUHUN 3a7CP)KKH, a KOJIUYSCTBO KOA(D(PHUIIMEHTOB paBHO
2N.

NmmynscHas xapaktepuctrka KMX-dunsTpa Bceria uMeeT CHMMETPHIO.

WNmnynbcnas xapakrepuctuka KWX-gunpTpa Bcerga KOHEYHAa M IOJHOCTBIO COBIMATAET C
kod(urmentamu pusbTpa.

14.1.2. Dxk3aMeHallMOHHbIE BOIPOCHI
O600menHas cxema I{OC.
ITpornecc npeoOGpa3oBaHKs aHAIIOTOBOI'O CUTHAJIA B IIM(POBOH.
Juckperusaiysi HU3KOYaCTOTHBIX CUTHAJIOB.
JuckpeTu3anus nojJoCOBbIX CUTHAIIOB.
OnHOpoIHOE KBAaHTOBAHUE U KOJIMPOBAHUE.
HeonnopoaHoe kBaHTOBaHKE M KOJUPOBAHUE.
Bri0opka ¢ 3amacom 1o 4acToTe Mpu aHaJIorOBO-IIU(POBOM MPEOOPA30BAHUMU.
ITponecc nudpo-aHanoroBoro npeoodpazoBaHUsL.
@WIbTPHI 3aLUTHI OT 3€pKaJIbHBIX YACTOT.
Bri0opka ¢ 3amacom 1o yacrore npu 1u(po-aHaIOroBoM NpeodpazoBaHUH.
Caeprka.
Koppensuus.
JII®D u obpatnoe I1D.
KUX-dunstper 1 BUX-punstpsrl.
[Mudposoii punsTp. OcHOBHBIE XapakTepucTuku. Kpurepuii cunresa.
Pa3zHocTHOE ypaBHEHHE KaK OCHOBA IIPOrpaMMHOI peanu3anuu LuppoBoro GpuibTpa.
Oransl pazpaboTKu HUPPOBIX QUIBTPOB.
Jluneiinas (a3oBasi XapaKTepUCTHKA.
Mertonb! pacuera koapunuentos KMX-dunprpa.
JlenuMarys ¢ 1esbIM I1arom.
WHTEeprionsiuys ¢ UeNbIM IIaroM.
ITpeoOpa3oBaHue YaCTOTHI TUCKPETU3ALUH C HELIETBIM ILIarOM.
MHorokackagHoe peodpa3oBaHNe YaCTOThI AUCKPETU3ALINH.
HmnynbcHas XapakTepuCcTUKa U NepeJaTouHast GyHKIHUS.

14.1.3. TeMbI OIPOCOB HA 3AHATHUSIX

[Tpouecc npeoOpa3zoBaHusl aHAJIOTOBOrO CUrHasa B IUGpoBOH. JluckpeTusanus HU3KO4aCTOTHBIX
U TIOJIOCOBBIX CHUTHAJIOB. OJTHOPOJHOE U HEOJAHOPOJHOE KBaHTOBaHUE U KojaupoBaHue. [Ipouecc mudpo-
aHaJIOTOBOT0 MpeoOpa3zoBaHUsl.

Ceeptka B 1u¢poBoii obpaboTtke curnHanoB. Koppemsuus. [Ipsimoe um oOpaTtHoe AMCKpETHOE
npeodpaszoBanue Oypoe.

Tunbsr tugpoeix GuiabtpoB: KUX-dunstpsl 1 BUX-dpunstpel. MMmynscHast xapakTepucTHKa
¢dunpTpa. DTanel pazpadotku ¢unbTpa. Kpurepun cunteza. OUiabTp CKOMB3SIIETO CpeaHero. MeToabl
pacuera Ko3pPpHUIHEHTOB PHIBTPA.

CriekTp orpaHMYEHHOTO BO BpeMeHM curHaia. J{uckperHoe nmpeodpazoBanrue Oypbe sl OLEHKU
CIEKTpa cUrHaja. Bubsl OKOHHBIX (QyHKITHA.

[lepenaua mmdpoBsix curHanoB. Ksagparypras wmoxymsiusa. Co3Be3awe curHaia. butoBas
BEpOATHOCTH omnbok. CumBosbHas ckopocTs. BPSK. QPSK. QAM.
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14.1.4. Tembl JOMAITHUX 3aAHUI
Meronanka paboTsl ¢ yaeOHOU 1 HaydHOU uTeparypoi. Odopmiienne yaeOHbIX padoT.
Pabota B cucteme Scilab. MccienoBanue Mojiescii nieneii 1 CUTHaJIOB.
Pacuet mupoBeix GuiabTpos.
Pacuer mapameTpoB aenMMaTopa ¥ HHTEPIOJISATOPA.

14.1.5. TeMbl KOHTPOJBLHBIX PA0OT
[Tpouecc npeoOpa3zoBaHus aHATIOTOBOTO CUTHAJIA B IIU(POBOIA.
[Iymer kBarToBanus ALIT (ananoroBo-1upoBoii mpeodpazoBaTeb).
MHuorokackaaHas 1euuManusi 1 UHTEPIOJISIUS.

14.1.6. Tembl 1a60paTOPHBIX padoT
BBenenue B cpeny nporpaMMHUpOBaHHUSL.
QDWIBTP CKOJIB3SIIErO CPEJHETO.
[TpuMeHeHne OKOHHBIX (DYHKITHIA.
OnHOpOIHOE KBAaHTOBAHHUE.
Jlenumanusi 1 MHTEPIIONIALHNS C LENBIM ILIAarOM.

14.2. TpeGoBaHus K OLEHOYHBIM MATEPUAJIAM JIJIA JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI H HHBAJINI0B
Jns nui ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH  3JI0POBbS M HMHBAIUIOB MPEIyCMOTPEHBI
AOIOJIHHUTCIIBHBIC OIICHOYHBIC MAaTCpHaJIbl, IICPCUYCHDb KOTOPBIX YKAa3aH B Ta6JII/ILI€ 14.
Tabnuma 14 — JlononHurtenbHble MaTepUasbl OIICHUBAHUS JAJIS JIUIl C OTPAHMYEHHBIMH BO3MOXKHOCTSMU
3J0POBbA U HMHBAJIWJI0B

KaTGFOpI/II/I BI/IIH)I JOITIOJIHUTCIIBHBIX OLICHOYHBIX q)OpMI)I KOHTPOJIA U OLICHKHU
o6y11a}0m1/1xc;1 MaTCprajioB pe3yJIbTaTOB 06yquI/m

TecTbl, TICbEMEHHBIE CAMOCTOSTEIIHLHBIE
paboTHI, BOIIPOCHI K 3aUETY,
KOHTPOJIbHBIE paOOTHI

C HapyuieHUsIMH
ciyxa

[TpenMymiecTBEHHO MUCHMEHHAS
HpoBepKa

C HapylmeHHuAIMHN CO6CC€I[OBEIHI/IC I10 BOIIpOCAaM K 3a4€Ty, HpeI/IMYH_IeCTBeHHO YCTHad IMPpOBEPKa

3pEeHUs OIpOC IO TEPMHUHAM (MHIMBUYaTIbHO)
C HapyleHusIMU Pemennie qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE paboThl, MUCbMEHHBIE | [IpenmyIliecTBeHHO AUCTaHIIMOHHBIMU
JBUTATEIBLHOTO CaMOCTOSITEeNIbHbIE PaObOThI, BOIPOCHI K MeTOJIaMu

anmnapara 3a4eTy

C orpannuenusmu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHbBIE [Ipenmy1iecTBEHHO IpOBEpKa
00IIeMeIUIINHCKUM paboThI, BOMPOCHI K 3aUeTy, METOJaMH MUCXO/s U3 COCTOSHUSA
MOKa3aHUsIM KOHTPOJIbHBIE pa0OThI, YCTHBIE OTBETHI | 00YYaroIerocst Ha MOMEHT IPOBEPKH

14.3. MeToanyecKkue peKOMeHIAMH M0 OLIEeHOYHBIM MaTepHaJiaM /ISl JIMI[ ¢ OTPAHHYeHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI H HHBAJIU/I0B

Jnis nun ¢ OrpaHWYeHHBIMH BO3MOKHOCTSIMH 37I0POBBSI M MHBAJIUAOB IPEIyCMaTPUBACTCS
nocTynHas popMa npegocTaBIeHHs 3aJaHUI OLIEHOYHBIX CPEJICTB, @ UMEHHO:

— B II€YaTHOU (opme;

- B [I€YaTHOH QopMe ¢ yBeIMUYEHHBIM HIpU(TOM;

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

- METO/IOM YTSHHS ACCHCTEHTOM 3a/IaHUS BCIYX;

- Ipe0CTaBlIeHUE 3aJaHHs C CIIO0JIb30BAaHUEM CYp/I0TIepeBO/Ia.

JIluaM ¢ orpaHHYE€HHBIMH BO3MOXXHOCTSIMHM 3/10pOBbSl M MHBAJIUJaM yBEIHMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. /[l Takux oOydarommxcs IperycMaTpruBaeTCs
nocTynHas popmMa npeaocTaBIeHHsI OTBETOB Ha 3aJaHUs, a UMEHHO:

— MMCbMEHHO Ha Oymare;

— HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAaHUEM YCITYT aCCHCTEHTA,
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- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouenypa OlLECHHUBaHHS pE3yIbTaTOB OOYYCHHUS JIMI[ C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMH
30pPOBBSl ¥ WHBAJIUAOB IO TUCHUIUIMHE MpPEAyCMaTpUBAET IpeaocTaBieHne nHpopManuu B (opmax,
aJIalITUPOBAHHBIX K OTPAaHHYCHUSM UX 3JJOPOBBS U BOCIPUATHS HH()OPMALIUH:

JIJIs1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IEKTPOHHOTO JJOKYMEHTA;

- B II€4aTHON (popMe YBEITMUCHHBIM IIPU(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM cJIyXa:

- B (hopMe IIMEKTPOHHOTO JJOKYMEHTA;

- B MIEYATHOH (opme.

J1J1s1 JIMIL ¢ HAPYUIEHHSIMH ONOPHO-IBUTATEJbHOI0 anmnapara:

- B ()OpMe ITEKTPOHHOTO JOKYMEHTA;

- B [I€UaTHOM opme.

[lpn HEOOXOOMMOCTH Uil JHMII C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbS M HMHBAINIOB
NpoLeAypa OLICHUBAHUS PE3yIbTaTOB 00YUCHHSI MOXKET IIPOBOUTHCS B HECKOJIBKO ITAIOB.
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