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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.

PCC A. B. ®ateeB
OKCIEPTHI:

noueHt kad. TOP C. W. boromosnos

Crapmuii npenoaaBarenb Kadeapbl
PaINO3IEKTPOHUKH U CUCTEM CBSI3U
(PCC) 10. B. 3enenenkas
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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:
CxeMOTexHHKa TeIeKOMMYHUKAIIMOHHBIX YCTPOUCTB, Teopust 31eKTpUUECKUX Lenel, DNeKTPOHHUKA.
[TocneayromuMu TUCIUTUTHHAMH SIBISTIOTCS: OOIIast TEOPHs CBS3H.

3. TpeOoBaHus K pe3yJIbTaTAM OCBOCHUS JUCHUIIMHBI

[Tponecc n3yyeHHs QUCIUIUIMHBI HAIPABJICH Ha (JOPMUPOBAHHE CIEAYIOUINX KOMITETCHIINNA:

— IIK-8 ymenuem cobupaTh M aHaIM3UPOBATH MHGOPMALUIO JUIsI (OPMHUPOBAHUS HCXOIHBIX
JAHHBIX JUIS IPOCKTUPOBAHUS CPEACTB U CETEH CBSI3U U MX JIEMEHTOB;

— IIK-9 ymeHuemM mnpoBOAUTH pacyeTbl IO TMPOEKTY CETEeH, COOPYKEHUH U CpEeACTB
MH(POKOMMYHHUKAIIMI B COOTBETCTBHM C TEXHHYECKHUM 3a/laHUEM C WCIOJIH30BAHMEM KaK CTaHIAPTHBIX
METOJIOB, IIPUEMOB U CPEICTB ABTOMATU3ALIMK IIPOEKTUPOBAHMS, TaK U CAMOCTOSATEIBHO CO3/1aBAEMBIX
OPUTMHAJIBHBIX MPOTPaMM;

B pe3ynbrate u3ydyeHus AUCLUILIMHBI 00Y4atoLUIUics JOKEeH:

— 3HaTh METOJbl MAaT€MaTUYECKOrO0 ONMCAHMSI JMHEMHBIX IUCKPETHBIX CHCTEM; OCHOBHBIE
ATanbl MPOEKTHUPOBAHUS LUGPOBBIX (UIBTPOB; OCHOBHBIE METOJbl CHUHTE3a M aHalu3a YacTOTHO-
M30MpaTEeNbHBIX HUPPOBBIX (UIBTPOB; METOJBl MAaTeMaTHYECKOTO OMUCaHMUA IU(PPOBBIX (HIBTPOB B
BUJIE CTPYKTYpPBI; METOJI aTEMATUYECKOTO OMUCAHUS JUCKPETHBIX CUTHAJIOB C IMOMOILIBIO JTUCKPETHOIO
npeodpasoBanuss Pypee (HAIID); anroputm ObicTporo mnpeodpazoBanuss dPypwee (BIID); npuHIHNIBI
OLIEHKH IIIyMOB KBaHTOBaHHS B LU(POBBIX GUIbTPaX ¢ PUKCUPOBAHHOMN TOUKOM; IPUHLIUIIBI TOCTPOCHUS
CUCTEM OJHOKPATHOW MHTEPIOJISALUN U IeHUMALIH;

— yMeThb OOBSCHATH MaTeMaTHUYECKO€ ONHCAHHE JMHEMHBIX AMCKPETHBIX CHCTEM B BHJE
QJITOPUTMOB; BBITIOJHATH KOMITBIOTEPHOE MOJIETUPOBAHUE JTMHEMHBIX JUCKPETHBIX CUCTEM HAa OCHOBE MX
MaTeMaTHYeCKOr0 OIUCAHUA; 3ajaBaThb TpPeOOBaHMA K YACTOTHBIM XapaKTEPUCTUKAM LU(POBBIX
¢uabTpoB; 000CHOBBIBATH BBIOOp Tuna Iu@posoro ¢uiabrtpa, KNUX wnmu BUX (¢ kxoHeuHoW wimn
0EeCKOHEeUHOW MMITYJIbCHON XapaKTepPUCTUKOM); CHHTE3UpOBaTh HUGPPOBONH (UIBTP U aHAM3UPOBATh €T0
XapaKTepUCTUKU CPEICTBAMU KOMIIBIOTEPHOI'O MOJEIUPOBaHUS; OOOCHOBBIBATH BHIOOP CTPYKTYpHI
uppoBoro (GpUIbTPa; BBHINOJHATH KOMIBIOTEPHOE MOIEIHPOBAHHUE CTPYKTYpHI LUGPPOBOro (GuibTpa;
BbIUUCIATh 1D nHUCKpEeTHOro curHaga ¢ momolibio anroputMoB BII® cpeacTBamu KOMIBIOTEPHOIO
MOJICIMPOBAHUS; OOBSCHATH IPUHLUIIBI IOCTPOCHUS CUCTEM OJHOKPATHOM MHTEPHOJSIMY U ISIIMMALIIH.

—  BJaJeTh HaBbIKAMH COCTaBJIEHUS MAaTEMaTHUYECKUX MOJENel TMHEHHBIX AUCKPETHBIX CUCTEM
U JUCKPETHBIX CUTHAJIOB; HAaBBIKAMHM KOMITBIOTEPHOTO MOJIEIIMPOBAHMS TUHEHHBIX JTUCKPETHBIX CHCTEM;
HaBBIKAMH KOMITBIOTEPHOTO TMPOEKTUPOBAHUS LUGPPOBBIX (UIBTPOB; HABBIKAMH KOMIIBIOTEPHOTO
Boruncienns JI11® na ocuose BITD.

4. O0beM AUCHHMILVINHBI U BUJbI y4eOHOH padoThl
OO6mass TpyOeMKOCTh IJUCHUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €IWHHUIBI U TpeJACTaBieHa B
tabmuie 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 EnuHUITBI 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 AMCIMILTAHEL 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 Beenenwne B iudpoBbie 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.
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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'IeI[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 CxemoTexHuKa +
TEJIEKOMMYHUKAIIMOHHBIX YCTPOUCTB
2 Teopust 3MEKTPUYECKUX LENEn + + + + +
3 DnexTpoHuKa + +

[Tocnenyromme TUCIUTIITAHBI

1 OOmiast Teopust CBSI3H + + + +

5.4. CooTBeTcTBUE KOMIIETEeHIUI, GopMHpPYeMBbIX IPH U3YYEeHUH AUCHMILINHBI, 1 BUAOB 3aHATUHH
CootBeTcTBHE KOMIIETEHIUI, (POPMUPYEMBIX NPU HU3YYEHUH IUCUUIUIMHBI, U BHUAOB 3aHITHH
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IpeJCTaBIeHO B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMIIETCHIIMM, (POPMUPYEMBIX TPH W3YYCHUH AUCIUIUIMHBI, U BHJIOB

3aHATHI

o] )

E = Bunge! 3ausTuil

gz = o . I S . < - S - = . ®DopMBbl KOHTPOJIS

Y & = oo o % o o = O o \© L = a\©

[1K-8 + + + + Dk3ameH, OTUET 110
nabopaTopHO# pabdoTe,
Omnpoc Ha 3aHsaTHSX, Tect

I1K-9 + + + + Ox3amen, OTUET 110
naboparopHoit padore,
Onpoc Ha 3ansATHAX, TecT

6. UHTepakTHBHBIE METObI M (POPMBI OPraHM3ALMU 00yUEHUS
He npenycmotrpeno PYIIL.

7. JJaGopaTopHble padoThI
HanmenoBanme mabopaTopHbIX paboT npuBeneHo B Tadmuue 7.1.
Ta6mmma 7.1 — HauMeHoBaHKEe 1a00paTOPHBIX pabOT

[&]
Hazpanwus paznenos HaumenoBanue nabopatopHbix padboT (8 € 38L= % e
6 cemecTp
1 AHanoroBbIit BBenenue B cpeny nporpaMMUpOBAHHUSL. 2 ITK-8, T1K-
unTepdeiic BBoma- 9
pb A OnHOpOAHOE KBAHTOBAHKE. 4
BeIBOAA 1151 cuctem LJOC
Htoro 6
3 Beenenue B iudpoBbie | OUIBTP CKONB3SIIETO CPEITHETO. 4 IK-9
GrBTPEL Hroro 4
4 MHOTroCKOpOCTHas Jleunmanysi 1 THTEPIOJISIIUSA C 1IEJIBIM I11aroM. 2 TIK-8, ITK-
TKa CUTHAJIOB
00paboTKa CUTHAJIO iroro 2 9
5 BII® u okoHHBIE [TpumeHeHne OKOHHBIX (DYHKIIMHA. 4 IIK-8, TIK-
bynKm Hroro 4 9
Hroro 3a cemectp 16
8. lIpakTHyeckune 3aHATHSA (CEMHHAPbI)
HaumeHoBaHMe MpakTUYECKUX 3aHATUHN (CEMUHAPOB) MpUBeIeHO B Tadmuie 8.1.
Tabnuna 8.1 — HaumeHoBaHMe NpaKTUYECKUX 3aHITHH (CEMUHApPOB)
) (D]
HasBanwus pa3enos HauMeHOBaHYe PAKTHUYECKUX 3aHATHIA (cemuHapos) £ 2 £ 8L = & 2
6 cemectp
1 AnasioroBsIit [Ipouecc npeobpazoBaHus aHAIOTOBOTO CUTHAJIA B 2 [IK-8, I1K-
uHTepdeiic BBoaa- uudpoBoi. JluckpeTusaius HU3KOYaCTOTHBIX 9
BbIBOJIa [71s1 cucteM L{OC | mosmocoBbix curHainoB. OQHOPOIHOE U HEOJHOPOIHOE
KBaHTOBaHUeE U konupoBanue. [Iporecc nudpo-
aHaJIOTOBOTO MpeoOpa3zoBaHUsl.
Hroro
2 Kirouesbie oneparuu B | CBepTka B 1iu(poBoit 00paboTKe CUTHAJIOB. 4 ITK-8, T1K-
HocC Koppemsmus. [Ipsmoe u oO6paTHOE AUCKPETHOE 9
npeodpaszoBanue Oypoe.
Hroro 4
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3 Brenenue B niudposbie
GUIBTPHI

KUX-bunstpsr u BUX-bunsTpsl. UMmynbcHas
XapakTepucTHka puiabTpa. Itansl pa3paboTKH
¢bunpTpa. Kputepun cuare3a. ®uiIbTp CKOIB3SIIETO
cpeanero. Merosl pacyera K03 uuneHTon
¢dbunsTpa.

Hroro

ITK-8, IIK-

4 MHOTroCKOpOCTHas
00paboTKa CUTHAJIOB

Konnenmus 00paboTKH MpU HECKOJIBKUX CKOPOCTSIX.
Heunmanus ¢ uensiM mwaroM. MHTEpnosanus ¢
LIEeTBIM maroM. MHOTOKackaIHOE TpeoOpa3oBaHue
4acTOThI AUCKpeTn3auuu. [IporpamMmmuas peanuzanus
neuumaTopoB. [Iporpammuas peanuzamus
HUHTEPHOJISITOPOB.

Htoro

ITK-8, I1K-

5 BII® u oxoHHEBIE
byHKIUHA

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

Hroro

TIK-8, TTK-

6 Ludposas
MaHHUIYJISIAS

KBanparypuas moxymnsiusi. Co3Be3iue CurHaia.
buroBas BeposTHOCTH O1MO0K. CUMBOJIbHAS
ckopoctb. BPSK. QPSK. QAM.

Hroro

TIK-8, TTK-

Hroro 3a CEMECTP

18

9. CamocrosiTesqibHAs padoTa

Bunagsr CaMOCTOSITEIILHOMI pa6OTBI, TPYAOCMKOCTb U (l)OpMI/IpyeMBIe KOMIICTCHIIMU ITPCACTABJICHBI B

tabmuie 9.1.
Tabnuua 9.1 — Busiel caMoCTOSATENIbHOM pabOoThI, TPYI0EMKOCTh U (hOpMUPYEMbIe KOMIIETEHIIUH
Bujsl camocTosiTensHolt & & £ B 2 &
HasBanus pasznenos g 235 E g Z DOpMBI KOHTPOJIA
paboThI ~ o &F o =
6 cemectp
1 AHanoroBbIi ITonroroBska k 2 T1K-8, Ornpoc Ha 3aHATHUSAX,
uHTepdeiic BBOAA-BbIBOAA |PAKTUUYECKUM 3aHATHSAM, I1K-9 Otuer o nabopaTopHOI
nst cuctem LJOC ceMUHapam pabore, Tect, Dx3ameH
IIpopaboTka JIEKIIHOHHOTO 4
MaTepuaia
OdopmneHre 0T4eTOB MO 2
nabopaTopHBIM paboTam
Hroro 8
2 Kmrouesbie oneparuu B | [logroroBka 2 [1K-8, Ompoc Ha 3aHATHUSX,
I[IOC MIPAKTUYECKUM 3aHATHSM, I1K-9 Otuer o nabopaTopHOi
CEMUHapam pabote, Tect, Dx3ameH
IIpopaboTKa JIEKIIHOHHOTO 4
MaTepuaa
OdopmMneHre 0T4ETOB 1O 2
nabopaTopHBIM paboTam
Hroro
3 Beenenue B uudpossie | [loaroroska k I1K-8, Omnpoc Ha 3aHATHUSX,
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GUIBTPHI

MPAKTUYECKUM 3aHATHIM,
ceMHHapaM

[TpopabGoTka JEKIIMOHHOTO
MaTepuaa

OdopmiieHre 0TYETOB 1O
nabopaTopHbIM paboTam

Htoro

I1K-9

Otyer mo abopaTopHOit
pabote, Tect, Dx3ameH

4 MHOrockopocTHas
00paboTKa CUTHAJIOB

IloxaroroBska k
MPAKTUYECKUM 3aHATHUSIM,
CeMHHapam

[IpopaboTka JTeKIIMOHHOTO
Marepuaia

OdopmiieHre 0TYETOB IO
nabopaTopHbIM paboTam

Hroro

[1K-8,
I1K-9

Ornpoc Ha 3aHATHUSX,
Otyer o nabopaTopHO
pabote, Tect, Dx3ameH

5 BII® u oxoHHBIE
byHKUIUM

IloxroroBska k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[IpopaboTka JIEKINOHHOTO
marepuaia

OdopMieHre 0TIECTOB TIO
nabopaToOpHBIM paboTam

Hroro

[1K-8,
I1K-9

Omnpoc Ha 3aHATHSX,
Otuer no 1abopaTopHoOit
pabore, Tect, Jk3ameH

6 Llndpoas
MaHUTTYJIS IS

IloaroroBska k
MPAKTUYECKUM 3aHATHUSIM,
CeMHHapam

[IpopaboTka JIeKIIMOHHOTO
MaTepuana

Odopmienue oT4eToB 1O
nabopaTOpHBIM paboTaM

Hroro

[1K-8,
[1K-9

Ompoc Ha 3aHATHSX,
Otuer no nabopaTopHOi
pabote, Tect, Dx3ameH

Hroro 3a cemectp

48

ITonroroBka m crmaua
9K3aMeHa

36

DK3aMeH

Hroro

84

10. Kypcogoii npoexT / kypcoBasi padora

He mpenycmorpeno PYIL.

11. PeiiTuHroBasi cucreMa /Uil OLCHKH YCIIeBAeMOCTH 00y4aI0IINXCsl
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11.1. BaanbHbIe OLEHKH JJIs 3J1EMEHTOB KOHTPOJIS




Tabmuua 11.1 — banabHbIe OLIEHKH JUIs DJIEMEHTOB KOHTPOJIS

N N MakcumalibHbIN
. MaxkcumanbHbIA MaxkcumanbHbII
DneMeHThI y4eOHOH OaJ 3a epuos Bcero 3a
Oamn Ha 1-yro KT ¢ | 6amn 3a mepuon
JESITENbHOCTH mexnay 2KT u na CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
6 cemecTp
Ornpoc Ha 3aHATHIX 8 8 4 20
OTuert no nmabopaTopHOU 12 12 30
pabore
Tect 8 8 4 20
Hrtoro makcumym 3a 28 28 14 70
epuos
DKk3aMeH 30
Hapacraromum utorom 28 56 70 100
11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT Oa/TOB B OLIEHKH 32 KOHTPOJIBHBIC TOYKHU MIPEICTaBICH B Tabime 11.2.
Tabnuna 11.2 — [lepecueT 6aI0B B OLIEHKH 32 KOHTPOJIBHBIE TOUKH
bannbl Ha 1aTy KOHTPOIBHON TOYKU Onenka
> 90% ot MakcuManbHOM cyMMbl 6aytoB Ha naty KT 5
Ot 70% no 89% ot MakcumanbHOM cymmbl 6ayioB Ha aaty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMMbl 6amioB Ha aaty KT 3
< 60% oT MakcuMalIbHOIN cyMMBbI 6aisioB Ha naty KT 2

11.3. IlepecuyeT cyMMbI 62J1J10B B TPAAUIMOHHYI0 H MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmBbl OaJIJIOB B TPAAUIIMOHHYIO M MEKIYHApPOJHYIO OLIEHKY IPEICTaBICH B Ta0yule

11.3.
Tabauna 11.3 — [lepecuer cyMMbl 0allsioB B TPAAUIIMOHHYIO U MEXAYHAPOIHYIO OIICHKY
Urorosast cymma 6asios,
Onenka (I'OC) YUHTBIBAET YCHEIIHO CTAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4YTEHO) 90 - 100 A (0TIHYHO)
85-89 B (ouens xoporio)
4 (xopori10) (3a4TEHO) 75-84 C (xoporo)
70-74
D (ynoBneTBopuTENBHO)
3 (YAOBIETBOPUTEINBHO) 65 - 69
(3auTeHO) 60 - 64 E (mocpencTtBeHHO)
2 (HCYZIOBIICTBOPUTEILHO) (e Hwmxe 60 6amios F (HeynoBneTBOpHUTEIBHO)
3a4TEHO)

12. Y4ueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecTieYeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa

1. Iludporas moOumbHas paguocBs3b [TekcT] : yaueOHoe mocobue mis By3oB / B. A. NankuH. -
2-e u3A., nepepad. u gom. - M. : Topsiuas nunus - Tenekom, 2012. - 592 c. (Hanuume B O6uOIMOTEKE

TYCVP - 40 5k3.)

2. Iudposas o6paboTka curHaioB : YuyeOHoe nocobue it By30B / A. b. Cepruenko. - 2-e uz.
- CII6. : TTutep, 2007. - 750[2] c. (manmmuue B 6ubmmoteke TYCVYP - 50 3k3.)
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12.2. lonoiHUTEIbHAS JIUTEpPATYpa

1. IludpoBas oOpaboTka curHaioB : ydeOHoe mocobue mis By3oB / M. U. Kypsuwmii ;
@enepanbHOE areHTCTBO MO 00pa3oBaHHMIO, TOMCKHI TOCYZapCTBEHHBI YHUBEPCHUTET CHCTEM
yIpaBiIeHUS U paanodaeKTpoHuku. - Tomck : TYCVYP, 2006. - 175[1] c. (mHanuuue B 6ubnmoreke TYCYP
- 40 5K3.)

2. Iudposas o6padoTka curHanos : [lep. ¢ anrn. / A. B. Onnenreiim, P. B. lladep ; mep. : C. A.
Kynemos ; pen. mep. : A. C. Henames. - M. : Texunocdepa, 2006. - 855[1] c. (nannuue B OubImorexe
TYCYP - 70 3k3.)

12.3. YueOHO-MeTOAMYECKHE MMOCOOH

12.3.1. O0s3aTe/ibHBbIE Y4eOHO-MeTOAUYECKHE MOCOOHs

1. IudpoBas o0paboOTKa CUTHAJIOB [DIEKTPOHHBIA pecypc]: Meroauueckue ykasaHHS K
nabopaTopHbIM pabotam no aucuuruinHe «[{udposas 06paboTka curHasoB» (5 ceMecTp) CeHaTbHOCTH
«VH)OKOMMYHHKAITMOHHBIE TEXHOJIOTHHU U cucTeMbI cBsi3u» (koa 210700.62) / I'enbriep A. A., AGenos P.
P., PoroxxaukoB E. B. - 2013. 25 c. - Pexxum npocryma: http://edu.tusur.ru/publications/3464 (mara
obpamenus: 10.07.2018).

2. Iudposas obpaboTka curanoB. Yacte 1 [DiekTpoHHBII pecypc]: MeToandeckue yKazaHUs
[0 TMPOBEICHUIO MPAKTUYCCKUX 3aHATHH ¥ OpraHu3aldyd CaMOCTOSITEIIBHONH pabOoThl CTYICHTOB,
oOyyaroluxcsi MO HampaBlIeHUIO MOArOToBKH OakanaBpoB 210700.62 «MHPOKOMMYHHKAIIMOHHbBIE
TEXHOJIOTHM W CHCTeMbl cBs3u» / AbGenoB P. P. - 2014. 53 ¢ - Pexwmm pgocryma:
http://edu.tusur.ru/publications/3748 (nata oopamenus: 10.07.2018).

12.3.2. YueOHO-MeTOANYECKHE TOCOOHS IS JINLL C OTPAHNYEHHBIMHM BO3MOKHOCTSIMH 310POBbS U
HHBAJIU/10B

VueOHO-MeTOJMUEeCKHEe MaTepralbl Uil CAaMOCTOSATENILHOM U ayJUTOPHON PadOThl 00YUYarOIIUXCS
U3 YHCIIA JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0OPOBBSI M1 MHBAINIOB MPEAOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHHYCHUSAM UX 3[0POBBS U BOCHPUATHS HHYOpMALIUY.

JI1s1 ML ¢ HAPYLIEeHUSIMH 3PeHHUs:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

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

JI1s1 JIMI ¢ HAPpYLIEHUSIMM CJIyXa:

- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;

— B MIEYaTHOH (opme.

JI1s1 IMI ¢ HAapyLIeHUsIMM ONOPHO-ABUIaTeIbHOI0 aNnapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B Ie4aTHOU opme.

12.4. IIpodeccuonaibHbIe Ha3bl JaHHBIX U MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. 1. Tlpm wu3ydeHMH JUCUUIUIMHBI pPEKOMEHJyeTcsi oOpamatbcss K 0a3aM  JIaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM U IOHMCKOBBIM cHUCTeMaM, K KoTopbiM y TYCVYPa OTKpeIT moctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUILIMHBI U TpedyeMoe NporpaMMHoe
obecrneuenue

13.1. O6mue TpeGoBaHus K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecre4eHHI0
AUCHUTINHBI

13.1.1. MaTepuaJibHO-TeXHHMYECKOE U IPOrPaAMMHOe oOecriedeHue ISl JJeKIIMOHHBIX 3aHATHI
s mpoBeneHust 3aHATUHN JIGKIMOHHOTO THUIA, FPYNIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTAIIH,
TEKYILEr0 KOHTPOJIS U MPOMEKXYTOUHOW aTTeCTAllMM UCIIONb3yeTcsl yueOHasi ayAUuTOpPHUsS C KOJIMYECTBOM
MOCAJIOUYHBIX MeCT He MeHee 22-24, oOopymoBaHHas JIOCKOM M CTaHAAPTHOW Yy4eOHON Mebenblo.
HwmeroTcs  A€MOHCTpallMOHHOE O00OpYyJOBaHME W Y4eOHO-HArjsiiHble TOCOOMs, oOecreYnBaronue
TeMaTU4ECKHe WJUTFOCTPALIUU 110 JIEKIIMOHHBIM pa3/iesiaM JUCIUIUINHBI.

13.1.2. MaTepuajibHO-TeXHUYECKOE U MTPOrPaMMHOE o0ecnedyeHue I NPAKTHYEeCKUX 3aHATHI
VYuebnas aynuropus «{udpoas cBs3p» ocHoBaHa coBMecTHO ¢ Keysight Technologies
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yueOHasi ayauTOpUs IJisl MPOBEICHUS 3aHATHH MPAKTHUYECKOTO THUIMA, yueOHasl ayJuTOpHus IS
MIPOBE/ICHUS 3aHATUH JIA0OPATOPHOTO THIIA

634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuia, 1. 47, 309 aya.

Onucanue UMEINIErocs 000pPYIOBaHUS:

- 10 pabouux crannuii Ha 6a3e mpoueccopon Intel Core i5;

- Jlocka MarHUTHO-MapkepHas Brauberg;

- Otnagounsie wiatel DEO-NANO na 6aze IIJIMC Altera Cyclone IV (4 mir.);

- Otnagounsie watel DEQ-CV-board na 6a3e [IJIMC Cyclone V (6 mir.);

- Kommniext crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto mpemnogaBares.

[TporpammMHuoe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— LibreOffice

— Mathworks Matlab

— Scilab

13.1.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedeHue 1Jisl JJa0opaTOPHBIX padoT
YueOnas aynutopus «L{udposas cBs3b» ocHoBaHa coBMecTHO ¢ Keysight Technologies
yueOHasi ayIuTOpHs JJISi NMPOBEACHUS 3aHATHI MPAKTUYECKOTO THIIA, ydeOHas ayIuTOpHs s

MIPOBEJ/ICHUS 3aHATUH JIAOOPATOPHOTO THIIA
634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, 1. 47, 309 ayx.
Onucanue UMEINIErocs 000PYIOBaHUS:
- 10 pabounx crannmii Ha 6a3e nporeccopon Intel Core i5;
- Jlocka MarHUTHO-MapkepHas Brauberg;
- Ornanounsie mnatel DEO-NANO na 0aze [IJIUC Altera Cyclone 1V (4 mir.);
- Otnanounsie mnatel DEO-CV-board na 6a3ze IIJIMC Cyclone V (6 mit.);
- KommiexT cienmanusupoBanHoi yueOHOW Mebenw;
- PaGouee mecto mpernogaBarelis.
[TporpamMHuoe obOecrieueHme:
— Adobe Acrobat Reader
— Google Chrome
— LibreOffice
— Mathworks Matlab
— Microsoft Office 2010 u Huxe
— Scilab

13.1.4. MaTepuaJbHO-TEXHHYECKOE H IPOrpaMMHOe o0ecrnedeHne 1Jisi CAMOCTOATEIbLHOH padoThI
Jns caMocToATeNnbHOM pabOThl MCMONB3YIOTCS Y4eOHbIE ayTUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. Tomck, Jlennna mpocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacte, T. ToMmck, yin. Kpacnoapmetickas, 1. 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;

- komnbrotepsl knacca He Hike [I9BM INTEL Celeron D336 2.81T1. - 5 miT.;

- KOMITBIOTEPHI TOJKIIOYEHB K ceTu «VHTepHeT» U 00eCrnedynBarOT JOCTYN B DJIEKTPOHHYIO
nH(pOPMaTMOHHO-00Pa30BaATEIBHYIO CPElY YHHBEPCUTETA.

[lepedens mporpaMMHOTO OOECTICYCHHUS:
- Microsoft Windows;

CornacosaHa Ha noptane Ne 38729 1



- OpenOffice;

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

- Google Chrome.

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

OcBOeHHE OUCUUIUIMHBI JIMIAMH C OFPAHUYEHHBIMU BO3MOKHOCTSMH 370pPOBbS U MHBAJIHMIAMU
OCYIIIECTBISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00yUeHHUsI OOIIET0 U CIIeUaTbHOTO HA3HAYCHHMSI.

[Tpu 3aHATHSAX C OOyYarONIMMKCS € HAPYWIEHUSIMU CJIyXa IPeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIONICH ammaparypbl, MYJIbTUMEIUWHBIX CPEACTB U JIPYTUX TEXHUUYECKUX CPEICTB
npuema/nepeaadn yuyeOHoi mHbopManuu B AOCTYMHBIX (hopMax, MOOMIIBHON CHCTEMBI MPEIoJIaBaHUs
JUISE O0YYaIONUXCS C WHBAIMIHOCTHIO, TOPTATUBHOW MHIYKIIMOHHON CHUCTEMBI. Y4eOHas ayauTopus, B
KOTOpOI 3aHUMAIOTCs OOydYaromuecs ¢ HapylIeHHeM ciyxa, o0OpyloBaHa KOMIIBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, JICKTPOHHON JTOCKOM, MYJIbTUMEIUIHON CUCTEMOIA.

[Tpu 3aHATHAX ¢ O0YYAIONIMMIUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH [IPETYCMOTPEHO HCIIOJIb30BAHUE B
JIEKIIMOHHBIX M YYEOHBIX ayAUTOPUAX BO3MOXKHOCTH MPOCMOTpa YAAJICHHBIX OOBEKTOB (HAIrpumep,
TeKCTa Ha JOCKEe WM cllaiila Ha SKpaHe) MPU IOMOIIM BHICOYBEIHMYUTEIeH i1 KOMGOPTHOTO
IIPOCMOTpA.

[TIpu 3aHsATHSAX C OOy4yalOUIMMKCS € HapYLUIEHHWSIMH OINOPHO-JABUIraTe/]bLHOr0 anmapara
WCIIOJIL3YIOTCSl QJIbTEPHATUBHBIC YCTPOMCTBA BBOJAa WHGOpPMAIMU M JPYTrU€ TEXHUYCCKUE CPEIICTBA
npuema/nepeaayn yuebHo uHbopManuu B AOCTYMHBIX (opMax, MOOMIBHON CHUCTEMBI OOy4YeHUS IS
JIIOAEN C MHBAIMJAHOCTBIO.

14. OueHouHbie MaTepUaJbl 1 METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3AUMN U3yYeHUsl
JUCIUININHBI

14.1. Conepma}me OLHCHOYHBIX MAaTCPHUAJOB U METOANYICCKUE PEKOMECHIAIINHU
I[J'ISI OL€CHKH CTCIICHU C(bOpMI/IpOBaHHOCTI/I " YPOBHA OCBOCHHA 3aKPCIUJICHHBIX 3a JUCIUIIIIMHOMN
KOMIICTCHITUM HCIIOJIB3YIOTCA OLICHOYHBIC MAaTCPHAJIbI B COCTABE:!

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

A, =20Ig(2°)

Ao = 20Ig(V1.5 - 2° )+-6.02
A = 201g (2% )+6.02

A =20lg(V15-2°)

Yacrota quckperusaiuu no reopeme KorenbHUKOBa JOMKHA OBITh. . .
0oJIbIIIe YeM MaKCUMaJIbHAsl 4aCTOTa CUTHAJa

6onee yem B 10 pa3 Gorplie MAKCHMAbHOM YaCTOThHI CUTHAIIA

paBHAa MaKCUMaJIHLHOM YaCcTOTE CHUTHAJIA

0oJIbIIIe YeM YABOCHHAs MaKCUMaJlbHas 4aCTOTHI CHTHAIA

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

>1(n)-x(0)

8
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0

> h(k)-x(n—k)

K=—0

Henumanust B TudpoBoii 00pabOTKE CUTHAIOB — ATO. ..
MPOIIECC aHaIOro-U(POBOro MPeoOpa3oBaHMs CUTHAIIA
IPOIIECC MU(PPO-aHATIOTOBOTO MPEOOPa30BAHMS CUTHAJIA
MPOIIECC MOBBIIICHUS YaCTOTHI JUCKPETU3AINH

MIPOLIECC TTOHMKCHHS YACTOThI TUCKPETH3AIUN

OxoHHBIE (QDYHKIIUU UCTIONB3YIOTCS JUIS. ..

CIUIQKMBAHUS PE3KUX CKAUYKOB B CUTHAJIE

CHIKEeHUsI TpeOoBaHUM K GUIBTPY HUKHUX YaCTOT MPHU ACLUMALIUN

MOBBIIICHUS paspernratroreii cnocoonoctr AT

1o/1aBJicHUs] OOKOBBIX JICTIECTKOB B CIIEKTPE OTPAaHUUYEHHOTO BO BPEMEHH CUTHaIa

Huckpernoe npeodpazoBanue Oypbe Mo3BOISIET. ..
n30aBUTHCS OT HAJIOXKCHUSI CTIEKTpa

MOHU3UTH IIIYM KBAaHTOBAHUS

MOBBICUTH OTHOIIICHUE CUTHAJI/IITYM

OLICHUTH (HOPMY CIIEKTpa CUTHAJIA

Ot pazpsanoctu AL 3aBucwur. ..

BpeMst 00pabOTKH OJTHOTO OTCYETa

MHTEpBaJ JUCKPETU3ALNU

MaKCHUMaJlbHasl aMIUIUTY1a curHaia Ha Beixoae ALIIT
KOJIMUECTBO YPOBHEH KBAHTOBAHUS CUTHAA B IBOMYHOM Gopme

Ecnu s ;JaHHOTO MOJI0COBOTO CUTHANIa TpaHW4YHbIe YacToThl mosiockl (fL u fH) — menbie uncna,
KpaTHBIC IIMPUHE TIOJIOCHI CHTHAJIA, CUTHAII MOYKHO OIU(POBATh 0€3 HAJOXKEHHS C TCOPETHUSCKOMN
MHUHHUMaJILHON YacTOTOH

WNutepnomnsiuus B udpoBoit 06paboTKe CUTHATIOB — 3TO. ..
MIPOIIECC aHATIOTO-IIU(POBOTO MPeoOpa30BaHUs CUTHATA
npoliecc IH(ppo-aHaIOroBOro Npeodpa3oBaHus CUTHAIA
IpOoIIeCcC TOHMKEHUS YaCTOTHI IUCKPETU3ALINT

IPOIIECC MOBBIMIEHHS YaCTOTHI IUCKPETU3ALUT

YPOBeHL IryMa KBAaHTOBAaHHA MOXXHO CHU3UTH JABYMS crocobamu:
MHOTOKACKaHasi HHTEPIOJSAIUS U UCIOIb30BaHUe (PUIBTPpa HUKHUX YaCTOT
BBIOOpKA C 3a11acoM MO YacTOTE U MOCIIEAYIONIasi HHTEPIIOSIINS
ymenblnenue paspsagaoctu AL u uconp3oBanue GpUIbTpa HUKHUX YaCTOT
yBenudeHue paspsaaocta AL u BerOopka ¢ 3amacom mo 4acTorte

[Ipu wucnons3oBanuu [IAIl HynmeBoro mopsiaka Bo3HHUKAeT 3(dekT sin(x)/X, mpu KOTOPOM
MOCTETICHHO YMEHBIIIAIOTCSI  BBICOKOYACTOTHBIE KOMIIOHEHTHI CHTHama. OITOT JS()PEeKT MOKHO
KOMITCHCHPOBATh, TPUMEHHUB

BBIOOPKY C 3aM1acoM IO YacToTe
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®BUY Ha Beixogae [AII
®HUY na Beixoae 1IAIL
UppoBOH GHIIBTP C XapaKTEPUCTUKOM X/sin(X).

[Tpu npeoOpa3oBaHUM YACTOTHI TUCKPETU3ALUH C HELEIBIM IIAaroM JSIMMATOpP, HHTEPIOIATOP U
®HY cnenyer pacnoyiaraTh CISIYIOIIAM 00pa3oM:

UHTEpnoyATop, neuumarop, GHY

Jeuumarop, uarepnossitop, PHY

neuumarop, ®HY, narepriosnsarop

unrepnoarop, ®HY, nerumarop

B TtpéxkackagHoOM aenmMmaTope IIaru JACUUMAIMH JOJDKHBI  yIOBJICTBOPATH CICIYIOIIEMY
COOTHOIICHUIO:

M1>M2+M3

M1<M2>M3

M1=M2=M3

M1>M2>M3

Kaxkoe yTBepxaeHue sSBsieTCs BEpHbIM?

BUX-punbTp — 3TO HeCKOBKO nocnenoBareabHbIx KUX-hunbtpon

BUX-¢punpTpsl peann3oBaHbl HEPEKYPCUBHO, T.€. OHM BCET/1A YCTONYMBBI

[Ipu onunakoBoM konuuectBe KodpdunuentoB KUX-bunbtp mmeer Oojee pe3kuil cpes
XapaKTEPUCTUKH.

B ortmmune or BUX-bunstpoB, KUX-punpTpel Moryr umerh CTpOro JHHEHHYIO (a30BYIO
XapaKTEPUCTHUKY.

BsanMuo-koppensinonHas QyHKIHSI. ..

DTO TO K€ caMoe, YTO U CBEPTKA

OTO pa3loKEHUE CUTHAIA HA TAPMOHUYECKHE COCTaBIISIOIINE

Onpenensier CTpYKTypy CUTHaja WU €0 MOBEJEHUE BO BPEMEHHBIX KOOpIMHATaX
OT0 MokaszaTelslb CXOACTBA UM OOIIKX CBOWCTB ABYX CUTHAJIOB

Teopernueckn MakCMMaJIbHOE OTHOILIEHNE MOIIHOCTH CHTHala K MOIIHOCTH IIyMa KBAaHTOBAHMS
(SNR(q)) nns nuneiitnoro ALIT B cnyyae cHHYCOMIaIbHOTO CUTHAJIA PABHO. . .

SNR(q) = 1/2B + 1,7 nb

SNR(q) =28 + 1,7 nb

SNR(q) =12,02B + 1,7 nb

SNR(q) =6,02B + 1,7 nb

[Mudposast punbTpanus — 3710...

Pa3iIoKEHUE CUTHAJIa HA TApMOHUYECKUE COCTABIISIOLINE
3aIATa OT HAJIOKEHUS CIEKTpa

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

NmnynecHas xapakrepuctuka KUX-ubtpa. ..

He moxeT ObITh CHMMETpHUYHON

OTO OTHOILIEHNE aMILIUTY/Ibl CUTHAJIA HA BXOJI€ U BBIXOJIHOTO

Omnpenensier CTpYKTypy CUTHaja UM €T0 MOBEJEHUE BO BpEMEHHBIX KOOpAUHATAaX
Conagaer ¢ koappunueHTaMu QuIbTpa

Ecnu monoca wactor curHana yexxut B auanazone 0-16 x['1p m curHan guckpeTu3mpoBaH 0Oe3
HaJIOXEeHHs, MUHUMalbHas yacTota HaiikBucra Oyaer paBHa
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128 xI'11
64 xI'11
32 kI'g
16 xI'nx

Kakoe yTBep KaeHue SBISETCS BEPHBIM?

KUX-punpTpbl Ha IPaKTHKE HEPEATH3yEMBI.

KX ¢unbtp mopsaka N comepkut N JTUHUN 3a7CPKKH, a KOJUYSCTBO KOA(D(PHUIIMEHTOB paBHO
2N.

NmmynscHas xapakrepuctrka KUX-dunsTpa Bceria nMeeT CHMMETPHIO.

WNmnynbcnas xapakrepuctuka KWX-gunpTpa Bcerga KOHEYHAa M IMOJHOCTBIO COBMAJAET C
kod(urmentamu pusbTpa.

14.1.2. Jx3aMeHallMOHHbIE BOIPOCHI
O600menHas cxema I{OC.
ITponecc npeoOpa3oBaHus aHAIOTOBOIO CUTHAJA B IIM(PPOBO.
Juckperusaiysi HU3KOYaCTOTHBIX CUTHAJIOB.
JuckpeTu3anus nojJ0COBbIX CUTHAIIOB.
OnHOpoIHOE KBAaHTOBAHUE U KOJIMPOBAHUE.
HeonnopoaHoe kBaHTOBaHKE M KOJUPOBAHUE.
Bri0opka ¢ 3amacom 1o 4acToTe Mpu aHaJIoTOBO-IIU(POBOM MPEOOPA3OBAHUU.
ITponecc udpo-aHanoroporo npeoodpa3oBaHMsL.
OWIbTPHI 3aLUTHI OT 3€pKaJIbHBIX YACTOT.
Bei0opka ¢ 3amacom 1o yacrore npu 1uQppo-aHaIoroBoM nNpeodpazoBaHHH.
Caeprka.
Koppensuus.
JII® u obpatroe I1D.
KUX-puastpsl 1 BUX-GunbTpsl.
[udposoii punbTp. OCHOBHBIE XapaKTepuUCTUKU. Kpurepuii cuHTe3a.
Pa3zHocTHOE ypaBHEHHE KaK OCHOBA IMIPOrpaMMHOM peanu3anuu LuppoBoro GpuibTpa.
Oransl pa3paboTKu HUPPOBBIX QUIBTPOB.
Jlunelinas (a3oBasi XapaKTepUCTHKA.
Mertons! pacuera koapdunuentos KUX-dunprpa.
JlenuMariys ¢ 1esbIM I1arom.
WHTEepronsiys ¢ UEeNbIM IIaroM.
[TpeoOpa3oBaHue YACTOTHI IUCKPETU3ALUH C HELIEIBIM ILIarOM.
MHorokackagHoe peodpa3oBaHNe YaCTOThI AUCKPETU3ALINH.
HmnynbcHas XapakTepuCcTUKa U NepeJaTovHas GyHKIHUS.

14.1.3. TeMbI OIPOCOB HA 3AHATHUSX

[Tpouecc npeoOpa3zoBaHusl aHAJIOTOBOrO CHUrHasa B UGPOBOH. JluckpeTusanus HU3KO4aCTOTHBIX
U TI0JIOCOBBIX CUTHAJIOB. OJTHOPOJHOE U HEOAHOPOJHOE KBaHTOBaHUE U KojaupoBaHue. [Ipouecc nudpo-
aHaJIOTOBOTO MpeoOpa3zoBaHUsl.

Ceeptka B 1u¢poBoii obpaboTke curnanoB. Koppemsius. Ilpsmoe u oOpaTHOe AMCKpETHOE
npeodpaszoBanue Oypoe.

Tunbsr tugpoeix GuiabtpoB: KUX-dunstpsl 1 BUX-punstpel. MMynecHas xapakTepucTHKa
¢dunpTpa. DTanel pazpadotku ¢unbTpa. Kpurepun cunteza. OUiabTp CKOMB3SIIETO CpeaHero. MeToabl
pacuera Ko3pPUIHEHTOB PUIBTpA.

CriekTp orpaHMY€HHOTO BO BpeMeHM curHaina. /[uckperHoe npeobpazoBanue Oypbe 1isl OLEHKU
CIEKTpa cUrHaja. Bubpl OKOHHBIX ()yHKITHA.

[Tepenaua mmdpoBsix curHanoB. Ksagparypras wmoxymsiusa. Co3Be3awe curHaina. butoBas
BEpOATHOCTH o1nbok. CumBonbHas ckopocTs. BPSK. QPSK. QAM.

Konnenmuss o00pabOTKM TMpH HECKOIbKUX CKOpocTsaX. Jlemumanus ¢ LEIbIM  IIarom.
WuTepnonsiiys ¢ 1edabIM  maroM. MHOTOKackagHoe IpeoOpa3oBaHWE YacTOThl JAUCKPETH3AlUU.
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[IporpammHas peanusanus nenumaropos. IIporpammuas peanusanus HHTEPIOIATOPOB.

14.1.4. Tembl 12a00paTOPHBIX PadOT
BBenenue B cpeny mporpaMMUpPOBaHHS.
DUIbTP CKOJIB3ALIETO CPELHETO.
[IpumeHneHne OKOHHBIX (PYHKITHIA.
OnHOpOIHOE KBAHTOBAHHUE.
Jlenumanusi 1 MHTEPIIONSALHNS C LEJbIM IIaroM.

14.2. TpeGoBaHus K OLIEHOYHBIM MATEPHAJIAM ISl JIMI] ¢ OTPAHUYEHHBIMHU BO3MOKHOCTAMM
310pPOBbSI H HHBAJINJI0B
Hdns 5y ¢ orpaHUYEHHBIMM  BO3MOXKHOCTSIMM  37I0POBbSI U HMHBAJIWJOB MPEIYCMOTPEHBI
JIOTIOJTHUTEIBHBIC OIEHOYHBIC MaTEPHAIIbI, TIEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabnuua 14 — JlonosHUTENbHBIE MAaTEpUANIbl OLICHUBAHUS IS JIUI C OrPAHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBBSI 1 HHBAJIUIOB

Kareropun Bupl 10MOMHUTENBHBIX OLIEHOUHBIX @®opMbI KOHTPOJISL U OLICHKH
00y4aronmxcs MaTepHaloB pe3yJIbTaTOB 00yUYEHUS

TecTbl, TUCHEMEHHBIE CAMOCTOSITEIbHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

C HapyleHUsIMU
ciyxa

[IpenmyIiiecTBEHHO MMCbMEHHAS
IIpOBEpKa

C napymenusimu | CobeceroBaHue 10 BOIIPOcaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas MpOBEpKa

3peHus OTIPOC 10 TEPMUHAM (MHIMBUYaTIbHO)
C HapyleHUsIMH Pemennie TuCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MMCbMEHHBIE | [IpenmyiiecTBeHHO MUCTaHIIMOHHBIMHU
JIBUTATEIILHOTO CaMOoCTOSITeNIbHbIE PabOThI, BOMPOCHI K METOJIaMU
anmnapara 3ayeTy
C orpanunuenusmu 1o | TecTbl, MMCEMEHHBIE CAMOCTOSTEIbHbBIE [IpenmyIiecTBEHHO IPOBEPKa
001IEeMETUIIUHCKUM paboThI, BOMPOCHI K 3a4ETY, METOIaMH HCXOJISl U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE pa0OThI, YCTHBIE OTBETHI | 00YYaromerocss Ha MOMEHT ITPOBEPKU

14.3. MeToanyecKkue peKOMeHIAMH 110 OLIEHOYHBIM MATepHaJIaM VIl JHI ¢ OTPAHHYEHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

JUis Ui ¢ OrpaHMYEeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M MHBAJIUAOB IpelycMaTpUBaETCS
nocTymHas popMa mpeoCTaBIeHHS 3aJaHHd OIIEHOYHBIX CPEICTB, & IMEHHO:

— B IleyaTHOI popme;

- B IIeYaTHOH (OopMe C YBEITMUEHHBIM HIPUPTOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTEHHsI ACCUCTEHTOM 3a/1aHUs BCIYX;

- IpeIoCTaBICHHE 33/1aHHS C HUCIIOIb30BaHUEM CYP/IOTIEPEBOIA.

HI/IHaM C OrpaHUYCHHBIMH BO3MOXHOCTSMU 3J0POBbS W HMHBAJIWAAM YBCIWYHMBACTCA BPEMA Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJbHBbIE BOMPOCHL. [l Takux oOyyaromuxcs IperycMaTpuBaeTcs
noctynHas popma MpeaoCcTaBICHUS OTBETOB Ha 3ajaHUs, & IMEHHO:

- NUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHHEM YCIYT aCCHCTEHTA,

- IpEeJCTaBICHNE OTBETOB YCTHO.

[Tponienypa olLeHUBaHMS pE3yJIbTAaTOB OOYYEHHUS JHMIl C OrPAaHHMYEHHBIMH BO3MOXHOCTSIMHU
3I0pOBbSl U MHBAJIUJOB MO JUCIUIUIMHE MpelycMaTpuBaeT IpenocTaBiieHne mHpopmanuu B (opmax,
alalTUPOBAHHBIX K OTPAaHUYEHHSIM UX 3/I0POBbsI U BOCIIPUATUS HHPOPMALIUH:

JJ1st M ¢ HAapylIeHUsIMM 3PeHus

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;

- B IIeYaTHOH (opMe yBETMUEHHBIM MIPUPTOM.

JUJ1s1 JINL ¢ HAPYIICHUSIMHU CJIyXa:
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- B (hOpMeE BIIEKTPOHHOTO JJOKYMEHTA,;

- B MIEYaTHOH (opme.

J1J1s1 JIMIL ¢ HAPYIIEHUSIMHM ONOPHO-IBUTATEIbHOI0 anmnapara:

- B (hOpMeE BIIEKTPOHHOTO JJOKYMEHTA,;

- B IIEYATHOH (opme.

HpI/I HeO6XOI[I/IMOCTI/I A4 JIM ¢ OrpaHUYCHHBIMU BO3MOKXHOCTSAMU 30POBbS W HWHBAJIMIOB
IpoIeaAypa OICHUBAHUS PE3YIbTaTOB 00YUEHHSI MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.
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