MUHUCTEPCTBO OBPA30OBAHUSA U HAYKU P®
denepajibHOE TOCYIAPCTBEHHOE 0I0:KeTHOE 00pa3oBaTe/ibHOE YUpekIeHHe BbIcIIero 00pa3oBaHus

«TOMCKMI TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHUA U PAIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTop no yuebHoii padore
II. E. TposH
« _» 2017 r.

PABOYAS ITPOTPAMMA YUYEBHOU JUCLIMITJIMHEI
Teopusi paguocucrem nepegaun nHgopmauun

VYpoBeHb 00pa3zoBaHMs: BbiclIee 00pa30BaHue - CHIEUATUTET
Hampasnenue noarorosku (cnenuanbHoCTh): 11.05.01 PaguosieKTpoHHbIe CHCTEMbI U KOMILIEKCHI
Hampasnennocts (mpoduis): 1.PaguodieKTpoHHbIe CHCTEMBI Nepeaauyn UHpopMauuu
2. PainosiokalmOHHbIE CHCTEMbI H KOMILJIEKChI
3. PagnonieKTpOHHbBIE CHCTEMbI KOCMUYECKUX KOMILJIEKCOB
dopma 00yueHHUs: OUHAA
®akynbrer: PT®, Paguorexunudeckuii paxky/abrer
Kadenpa: PTC, Kadenpa paguorexHuueckux cucTemM
Kypc: 3
Cemectp: 5
VY4eOnpiii man Habopa 2016 roga

Pacrnipenenenue pabouero BpeMeHu

Ne Bupl yueOHOM 1eITeTbHOCTH 5 cemecTp Bcero Emnuaunel
1 Jlexkuun 48 48 4acoB
2 [IpakTrueckue 3aHITHS 48 48 4acoB
3 JlaGopaTopHbIC 3aHATHS 32 32 4acoB
4 Kontpoinbs camocTosTenbHOM paboThl (KypcoBOi 10 10 4acoB

MIPOEKT / KypcoBasi paboTa)
5 Bcero aymuTopHbIX 3aHATHI 138 138 4acoB
6 CamocrostenbHas pabora 78 78 4acoB
7 Bcero (6e3 sx3ameHa) 216 216 4acoB
8 IToaroroBka u chada sK3amMeHa / 3a4eTa 36 36 JacoB
9 OO11ast TpyI0eMKOCTh 252 252 4acoB
7.0 7.0 3.E

DK3aMeH: 5 ceMecTp
Kypcosoe npoektuposanue / KypcoBas paborta: 5 cemectp

Tomck 2017
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
npotokot Ne 4 ot « 10 » 1 2017 1
JIUCT COTJIACOBAHUH

Pabouass mporpamma cocraBneHa ¢ ydetoMm TpeboBanuii denepanpHoro locymapcTBEHHOTO
oOpa3oBarenbHOrO cranpapra Beicmiero oOpazoBanus (PI'OC BO) mo HampaBieHWIO MOATOTOBKU
(ciermmanbHocTr) 11.05.01 PaanosneKTpoHHBIE CHUCTEMBI M KOMILUIEKCHI, yTBepxaeHHoro 2016-08-11

roJia, pacCMOTpEHa M YTBEpIK/CHA Ha 3acelaHuu Kapeapbl «  » 20 roja, mpOTOKOI
Ne .

Pa3paborunku:
npocgeccop kad. PTC Axymunnyes 1O. I1.

3aBenyrommii obecriednBaromeii kad.
PTC Menuxos C. B.

Pabouas nporpamma corsnacoBaHa ¢ paxkyJIbTeTOM, NIPOPUINPYIOIIEH U BbITycKarolel kadeapamu
HampaBJIeHUs NOATOTOBKY (CIENNaIbHOCTH).

Hexan PT® [Tonoga K. 1O.

3aBeAyOMNi BRITYCKAIOIIEH Kad.

PTC Menuxos C. B.
OKCHepTHI:

crapuuii npenojasarenb TYCVYP,
kadenpa PTC Hosznpesarsix /1. O.
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1. ]_Ie.]'[I/I H 3a1a91 JUCIHUIIJIUHBI

1.1. Hean aucumnimHb
[lenpro npenogaBaHus NUCLMILUIMHBL ABJISETCS U3yYEHHE OCHOBHBIX 3aKOHOMEPHOCTEH Iepenadyu
nH(GOPMALIUHU B TEJIEKOMMYHUKAIIHOHHBIX CUCTEMaX.

1.2. 3agaun IMCHUIIHHBI
— OcHOBHOHM 3amavyell JUCHUIUIMHBI SIBISICTCS (OPMHUPOBAHUE Y CTYICHTOB KOMIIECTCHITUH,
MO3BOJISIOIIAX CAMOCTOSITETIHbHO MPOBOAMTH MAaTE€MaTUYeCKHid aHanmu3 (PHU3MUECKUX MPOLECCOB B
aHAJIOTOBBIX W IUQPOBBIX YCTpoiicTBaXx (opMupoBaHUs, NpeoOpa3oBaHus W OOPaOOTKHM CHUTHAJIOB,
OILICHUBATh peaJIbHBIC U TPENEIbHBIE BOZMOXXHOCTH MPOIYCKHOW CIIOCOOHOCTH M MOMEXOYCTOHYHMBOCTH
TEJIEKOMMYHUKAIIHOHHBIX CUCTEM U CETEH.

2. Mecrto aucunmumHbl B ctpykrype OIIOII

Huctunnuna «Teopus paauocuctem nepenaun uadopmarmm» (b1.B.O/1.3) orHocurcs k Onoky 1
(BapuaTHBHAs 4acTh).

[IpenmiecTByrolMMH ~ JUCHMIUIMHAMY, (QOPMUPYIOIIMMH  HauyalbHbIE 3HAHUS,  SIBIISIOTCS
cienyolue AUCUUIUINHBL: MHocTpaHHbIM s13bIKk, Maremaruka, HaydHo-uccnenoBarenbckas paborta
ctyneHTa, OCHOBBI Teopuu 1enei, Pannorexunueckue nenu u curiainsl, CraTucTuueckas paJuioTeXHUKA,
Teopust BEpOSITHOCTEN U CTATUCTUKA B PAAHO3IEKTPOHUKE.

[TocnenyromuMy TUCHUILIMHAMY SBISIIOTCS: AHTEHHBIE PEIIETKH CHCTEM Iepeadyu nHpopMaIu,
3amuTa BBIMYCKHOM KBalM(UKAMOHHOW palOThl, BKIIOYAs MOJArOTOBKY K MpOILEAype 3alluTbl U
MpOLEAYpY 3aIlMThI, 3amuTa WHGOPMAUU B PaJMONIEKTPOHHBIX CHUCTEMaX Mepeaadd HH(OpMaluu,
KomupoBanue u mudpoBanue nHGOpMalnuu B paguodIeKTPOHHBIX CHUCTeMax Iepenadyd HH(pOopMaluu,
Kocmuueckue cucrembl, MonenupoBaHie B pPagHO3IEKTPOHHBIX CHCTEMax IMepeaayd HH(pOpMaluwy,
OCHOBBI TEOPUM PATUOJOKALMOHHBIX CHUCTEM M KOMIUIEKCOB, OCHOBBI TE€OpUH PaJHMOHABUTALIMOHHBIX
CUCTeM M  KOMIUIEKCOB, PaguomnpuemHble  ycTpoilicTBa  cUCTeM — Hepenauyd  MHGOpMaLuy,
PagnosnexTpoHHsle cucrtemsl nepeaun HH(opmanuu, CraTHucTHYecKas TEOpUsl PATMOTEXHHUYECKUX
cucreM, TecTupoBaHME M JUArHOCTUKA B PaIMONICKTPOHHBIX CHUCTEMax IepeAayn HHGPOpMaLuy,
[udponast 06paboTKa CUTHAIOB.

3. TpeGoBaHusi K pe3yJibTaTaM 0CBOEHH S JUCUMILIHHbI

[Ipouecc n3yueHus: AMCUUIIIUHBI HAaMpaBeH Ha (GOPMHUPOBAHUE CIETYIOUIUX KOMIIETSHIIUMI:

— OIIK-9 cnoco6HOocThIO cOOMparh, 00pabarbiBaTh, AHATU3UPOBATH M CHUCTEMAaTHU3UPOBATH
HAy4YHO-TEXHUYECKYI0 HH(OpMalMIO MO TEMaruke HCCIeOBaHMs, MHCIOJNb30BaTh JOCTHKEHUS
OTEYECTBEHHOM U 3apyOe)KHOU HAyKH, TEXHUKH U TEXHOJIOTHH;

B pesynbrare u3ydueHus IMCHUIUIMHBI CTYIEHT JOJDKEH:

— 3HATh - PU3UUYECKUE U MAaTEeMAaTUYECKUE MOJENH MPOILIECCOB U SIBICHUH, JIe)KAIUX B OCHOBE
MPUHIIUIIOB JCUCTBUS PATUOTEXHUYECKUX YCTPOHUCTB M CHCTEM; - OCHOBHBIE 3aKOHOMEPHOCTH
HUCTOPUYECKOTO MpoIlecca B HAYKE U TEXHUKE, HTalbl UCTOPHUUYECKOTO PA3BUTUS PAAUOTEXHHUKHU, MECTO U
3HaYeHHE PAAMOCHUCTEM Iepenadyd MH(OPMALMU B COBPEMEHHOM MHUPE; - METOJO0JIOTHYECKHE OCHOBBI U
MIPUHIIUIIBI COBPEMEHHON HAYKU

— yMeTb - (QOpMYIMpOBaTh U peIlaTh 3aJadd, I'PAMOTHO HCIOJb30BaTb MaTeMaTHYeCKUN
anmnapar M YHUCJICHHbIE METOJbl JUIS aHalW3a M CUHTE3a PAaJUOTEXHUYECKUX YCTPOWCTB U CUCTEM; -
TOTOBUTH METOJOJIOTHYECKOE OOOCHOBaHHME HAy4YHBIX MCCIENOBAaHUN W TEXHUYECKUX pa3paboOTOK B
o0nacTu paguocucTeM nepenadn HHPOopMaIuu

—  BJAJeTh - MAaTEeMAaTUYECKUM almnaparoMm JJid peuieHus 3a7ad TEOPETUYECKON M MPUKIATHOU
pPaIMOTEXHUKH, METOAAMH UCCIIeIOBAaHMS U MOACIMUPOBAHUS CUCTEM Tepeaayr HHPOPMAIIUU; - HaBbIKAMH
METO/I0JIOTHYECKOTO aHANIM3a HAYYHBIX UCCIEI0BAHUI U UX PE3YIbTATOB

4. O0bemM AUCIMIIMHBI M BUABI Y4e0HO# padoThI
OOmiast TpyZOEMKOCTh JUCHMIUIMHBI cocTaBisieT 7.0 3a4eTHBIX €IUHHIBI W TpEICTaBlieHa B
tabnuue 4.1.
Ta6nuia 4.1 — TpyroeMKoCTh AUCIUILTUHBI

Buner yueOHOM nesTenbHOCTH Bcero gacos CemecTpsl

5 cemecTp
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AyauTOpHBIE 3aHATHS (BCETO) 138 138

Jlexuun 48 48
[IpakTudeckue 3aHATUS 48 48
JlabopaTopHbIe 3aHATUS 32 32
KoHTpoiib caMoCTOsATENBHOM paboThI (KypCOBOM MPOEKT / 10 10
KypcoBasi pabora)

CamocrosTenbHas paboTa (Bcero) 78 78
OdopMmIieHHE OTYETOB IO JIA0OPATOPHBIM padboTam 18 18
[TpopaboTka JISKIIMOHHOTO MaTepralia 25 25
[TonroToBKa K MPaKTUYECKUM 3aHATHUSIM, CEMUHApaM 35 35
Bcero (6e3 ax3amena) 216 216
[TonroroBka u cnada sk3aMeHa / 3a4eta 36 36
OO61ast TpyI0E€MKOCTh Yac 252 252
3auyernsle Enununel TpynoemkocTu 7.0 7.0

5. Conepxxanue TUCUMIIIIMHBI

5.1. Pa3neynl JUCHHUIIJIMHBI M BHABI 3aHATHHA
Paznensl qUCIMIUIMHBI M BUBI 3aHSATHN TPUBEICHBI B Ta0mwmie 5. 1.
Tab6muma 5.1 — Pa3gensl IUCIUIUINHEI U BUIBI 3aHATHH

. 2 2
o
= 2 g 2 5
= O < &= o o
% < = © = =
~ ® o 2 '8 3 2,
= | 8§ 3| 2| | 9 5
No | Ha3zBanus pa3iesioB TUCIUTIIUHBI 5 % a 5 ) = S
| 5| § | 5| @ 5
< te] o s & et
o < = o o
= = < ) =
@) S g
~
Beenenue 2 0 5 OIIK-9
2 |Maremarnyeckrue MOJEIU CUTHAJIOB 8 0 14 0 30 OIIK-9
U TIOMEX
3 |IIpeoOpa3oBaHus CUTHAIOB B 8 6 8 10 0 32 OIIK-9
CUCTEMaXx CBSI3U
KomupoBanue ucrounmka 6 6 0 7 0 19 OIIK-9
ITomexoycTOHYMBOE KOUPOBAHUE 8 10 12 12 0 42 OIIK-9
Mertob! mprema nuppoBbIX 8 10 8 16 0 42 OIIK-9
CUTHAJIOB
7 | MHOrocTaHIMOHHBIN J0CTYyN 6 8 4 13 0 31 OIIK-9
8 |3akmroueHue 1 0 0 4 0 5 OIIK-9
Htoro 48 48 32 78 10 216

CornacoeaHa Ha noptane N2 10886



5.2. Coaep:xkanne pa3aeioB JMCUUILIHHBI (110 JTEKIUSIM)

Copeprxkanue pa3ienoB TUCIUIUIMH (TI0 JICKIUSAM ) IPUBEIEHO B Tadmue 5.2.
Tabmuma 5.2 - Cogepkanue pa3aeaoB AUCIUTUIAH (TI0 JICKITUSM )

Haseanus pasznenos

Coneprxanue pa3aesioB IUCIUILIMHEI IO JIEKIHSIM

4y TpynoeMkocTsb,

KoMreTeHuu dopmupyemolie

5 cemecTp

1 BBeneunue

WNudopmanus u curnan. Curxan u ero cuekrp. Bupst
MH(POPMAIMOHHBIX CUCTEM: TIepeIavyr, XPAaHESHHUS, H3BIICUCHUS
nHpopManuu u pod. Jluaum u cpenst nepeaaqn. [IpuHIHATIEL
npeoOpa3oBaHus COOOMIEHUH B IEKTPUIECCKUE CUTHAITHI.
CoBpeMeHHbBIE CHCTEMBI Iepead HHPOPMAIUU 1 UCTOPHS UX
BO3HUKHOBEHHUSI.

Hroro

OIIK-9

2 MareMarnueckue
MOJIEJI CUTHAJIOB U
IoOMeX

Buzbl curnanoB 1 KaHaJIOB JUIS UX NEPEAAY: HENPEPBIBHBIN,
JTUCKpETHBIN, 1 poBoid. [{ludpoBbie CUTHAIIBI: CHMBOJT,
an(aBUT, OCHOBAHUE KOJIA, P/ PACIIPECTICHHS, OCHOBHBIE
YHCIIOBBIE XapaKTEPUCTUKH, COOCTBEHHAs! HH(MOpMALUs U
SHTPOIHS, U30BITOYHOCTD. [IpMephl CUMBOJIOB B (hU3HYECKHIA
CMBICJI X YHCIIOBBIX XapakTepucTuk. [locienoBarelbHOCTh
CHMBOJIOB — TIOJTHOE€ BEPOSTHOCTHOE ONUCAHKUE U YUCIIOBBIC
XapakrepucTuku. [IpormmyckHas ciocoOHOCTh KaHaa 0e3
nomex. [IporyckHas CiocOOHOCTh TBOUYHOTO CUMMETPUIHOTO
KaHaJa ¢ omuOKaMu. JMCKpETHBIC CUTHANIBI: HETIPEPhIBHAS
CllydaifHasi BeJIMYMHA, TUIOTHOCTh BEPOSITHOCTH, YACIIOBHIC
XapaKTepUCTUKH, MU depeHITHATBEHAS SHTPOIIHSL.
CranuoHapHas Iocle10BaTeIbHOCTh HETPEPHIBHBIX
CJIy4aiHbIX BenuuH. HenpepbIBHbIC CUTHAIBL: (DyHKIIMOHAT
TUIOTHOCTH BEPOSITHOCTH U YHUCIIOBBIC XapaKTEPUCTUKU
CTAIIMOHAPHOTO CIY4aifHOTO MPOIlecca, CIIEKTP IIIOTHOCTH
MoIHOCTH. HenpepbIBHBIE CHTHAIIBI, 00JIa1at01ue
MaKCHMaJIbHOHM HEOIpeeIeHHOCThI0. B3anumuas napopmanusi.
[Tomexu B cuctemax nepenaud uHGopMauu. AJIUTUBHAS
nomexa. [IpomyckHasi cmocoOHOCTh HEMPEPHIBHOTO KaHama C
aJTUTUBHBIM O€IIbIM T'ayCCOBCKUM IIIYMOM.
MynbTUILUIMKaTUBHAS TTOMeXa. BpeMeHHbIe, YaCTOTHBIE U
POCTPAHCTBEHHBIE CENIEKTUBHBIE 3aMUPAHUS B KaHAJIE CO
CIydaifHO U3MEHSIOUIMMHUCS MmapameTpaMu. MeToibl
AQHAIUTUYECKOTO U TEOMETPUYECKOTO MPEICTABICHHSI CUTHAJIOB
Y TIOMEX.

Hroro

OIIK-9

3 [IpeoOpazoBanus
CHTHAJIOB B CHCTEMax
CBSI3U

O0600611eHHas MoIeTh MH()OPMAIIMOHHON CUCTEMBI U €€
MOJU(HUKALUY JJIS1 CHCTEM CBS3U, PAJAUOJIOKALIUH,
paavoOHaBUTallNY, TEJICYIIPABICHU, TEIEMETPUH U T.II. 3a4a4H

OIIK-9
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npuema. CUMILIEKCHBIE, AYIUIEKCHBIE U MOJIYAYIIEKCHbBIE
cucremsl. [Ipsimoii u oOpatHelii kaHasl. [IpeoOpasoBanue
@ypbe u ero cBoMcTBa, npuMepsl. uUibTpanys HEIPEPHIBHOIO
curnana, moaymsinust (AM, AM OBII, UM) u
JeTEKTUpOBaHue. JJUCKPETHBIE CUTHAJIBI: KBAHTOBAHUE 110
BPEMEHU HETIPEPHIBHOTO CUTHAJIA, TeopeMa orcueToB, ALl u
LAII, AII® u ero coiicta, BII®.[{udpoBsie curHamsr:
aNIEMEHTapHbBIE PeoOpa30BaHus, IMHEHHas (poBas
(bubTpanus, reHeprupOBaHUE TTOCIICA0BATEIHHOCTEN
CHMBOJIOB. MOIyJISIIHsI TApMOHUYECKOH HECYIIel IIU(PPOBHIM
curHasiioM (AM, UM, ®M, ODM, KAM), koppesaiiuoHHbIiI
IpUeM | coriacoBaHHas (uibTpamnus. BekropHoe
npeJcTaBieHne curHanoB. COeKTpbl MOAYIUPOBAaHHBIX
CUTHAJIOB, MEKCUMBOJIbHAs HHTepdepenuus, OFDM, meto bl
nepenayu v npuema.Buapl kogupoBanus nudpoBbIx
curHaynoB.l [pHHIMIBI CTATUCTUYECKOTO aHAIN3a U CUHTE3a
MH(OPMALMOHHBIX CUCTEM.

Hroro

4 KonupoBaHue
HCTOYHUKA

Craructuueckoe kogupoBanue. Koapl [llennona-®ano,
Xaddmana, 6moxoBoe konupoBanue. Meton Jlemnena—
3uBa.Teopema lllenHoHa 0 KoMpPOBaHUH B ITU(POBOM KaHAIIE
6e3 ommboK. MeTo bl C)KaTHsl C TIoTepeit

nHpopmaru. Cienuain3npoBaHHbBIC METOIbI KOAUPOBAHMUS:
Bokojaep, MP-3, MPEG u npou.

Htoro

OIIK-9

5 TlomexoycToitunBoE€
KOJTUPOBaHUE

CrocoOHOCTB KoJ1a 0OHAPYKUBATh U UCIIPABIIATH OLTHOKH,
koaoBoe pacctosiHue. Teopemsl llleHHOHA 0 KOIUPOBaHUM B
nudpoBoM KaHase ¢ moMexaMu.JInHelHbIe O1ouHbIe Kobl. Koo
XemMmunra. [uknuueckue koapl. [lopoxkaaroniuii moamHOM.
CrocoObI KOMPOBAHUS U JEKOIUPOBAHUS ITUKIUIECKUX KOOB.
JlekorpoBaHUE B CUCTEMAX ¢ KaHAJIOM TepecIpoca.
[ToMexoycTOMUMBOCTh cucTeM ¢ 00paTHO# cBsi3bio (OC).
KoaupoBanue B KaHallax ¢ MYJIbTUILIMKATUBHOM MOMEXOM,
nepeMekeHrue CUMBOJIOB. OCOOCHHOCTH CHCTEM IepeIadn
uH(bOpPMAIUH, B KOTOPBIX IPUMEHSIETCS [IOMEXOYCTOMYNBOE
KOJIMPOBaHUE.

Hroro

OIIK-9

6 MeTobl mpueMa
HU(PPOBBIX CUTHAJIOB

AnpuopHas HH(POPMAIIHS O CUTHAJIAX U IOMEXaXx.
KorepeHTHBIC 1 HEKOTEPEHTHBIC CUCTEMBI IIepeIadn
uHpopmaruu. [ToctaHoBKa 331241 00 ONTHUMATEHOM
nemMoaynsaTope (mprueMHuke) IUPOoBBIX cCUTHAIOB. Kputepuun
kauecTBa. Kpurepuit Mmakcumyma cpeHeil BEpOSITHOCTH
MpaBUIILHOTO MpueMa. Pemmarorias cxema, IOCTPOSHHAS 110
MPaBHIIy MAKCUMYMa aroCTEPUOPHOI BEPOSITHOCTH.
OtHomenue npasaonooous. ONTUMAaNbHBINA IPHEM B KaHATIE
C TIOCTOSITHHBIMU TIapaMeTpaMHy NP HAJTUYUU aJIUTUBHOTO
6eroro mryma. BeposSTHOCTH OMIUOKY TIpU MIpHEME
MHOTOTIO3HIIMOHHBIX CUTHAIOB. [IpreM curnana B yCIOBHsIX
MHOTOITy4eBOCTH. CIOCOOBI pa3HECEHHOTO MprUeMa.
Pereneparius mugpoBoro curHaia B peTpaHCiIsITopax.
[TosneMeHTHBIN TpreM ITU(POBLIX CUTHATIOB U MPHEM "B
neaoMm".

OIIK-9
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Hroro

7 OcHOBHBIE TIOJIOXKEHUSI TEOPUU PA3/EIECHUSI CUTHAJIOB B 6 OIIK-9
MHOrOCTaHIIMOHHBIA | CUCTEMAaX MHOTOKaHAJIbHOU CBsi3U. CUCTEMBI Mepeaayu ¢
JOCTYI JIMHEMHO-HE3aBUCUMBIMU CUTHAJIAMH. YCIIOBHUSI Pa3AeIMMOCTH

CUTHAJIOB, onpeaenuTensd ['pama. [eomerpruueckas TpakToBKa
paszeneHus CUrHajuoB. MHOIOCTaHIIMOHHBIN JOCTYII €
YaCTOTHBIM U BPEMEHHBIM METOJIaMH pa3/IeJIeHNs KaHAJIOB.
CrpykrypHbIe cXemMbl MHOTOKaHaIbHBIX cucTeM ¢ YPK u BPK,
0COO0EHHOCTH (POPMHUPOBAHUS TPYIIIOBBIX CUTHAJIOB U
MOCTPOECHUS pa3leAoIuX ycTpoicTB. KooBoe pasnenenue
KaHalioB. MexaykaHalibHble ToMexu. CHHXpOHU3AIUS B
cucTeMax rnepenadyu HHpopMaIuy ¢ MHOTOCTaHIIMOHHBIM

JIOCTYIIOM.
Hroro

8 3axioueHue [lepcriekTuBBI pa3BUTHUSI CUCTEM Iepeiadyu HHPOpMAIIH. 1 |OIIK-9
Hroro 1

Hroro 3a cemectp 48

5.3. Pazgesibl AMCHUIUVIMHBI U MEKIMCUUILJIMHAPHBIE CBS3U ¢ 00ecnedYuBAOIIUMU (TPeabIyMMH)
U o0ecreynBaeMbIMU (MOCJIEAYIONIUMHE) TUCHHIIIMHAMHA
Paznenbl quctuminHbl 1 MEXKIUCHIUILIMHAPHBIE CBSI3M C 00ECIICUUBAIOIIUMU (MPEABITYIIAMHA) U
obecreunBaeMbIMH (TI0CISTYIONTUMHU ) JUCITUTUTMHAMHE TIPEICTaB-JICHBI B TabmuIie S5.3.
Tabmuma 5.3 - Paznensl AMCHUIUIMHBI U MEXKIUCITUTUTMHAPHBIC CBSA3H

Ne pa3nenoB maHHO#M MUCHIMIUIAHEL, 1711 KOTOPBIX HEOOXOIUMO

Ne| HamMeHOBaHHE IMCLUILIMH M3y4YCeHHE 00ECIIEUNBAIONINX M 00CCIIEUMBACMBIX JUCITUTIIINH
1 2 3 4 5 6 7 8
[IpeamecTByromue AMCUUATUIMHBI
HNHocTpaHHbIN A3bIK + + +
Maremarnka + + + + +
Hayuno-uccnenoBarenbckas + + +
pabora cTyaeHTa
OCHOBBI TE€OpUHU 1IeHEH + +
Pamnorexnnyeckue nenu u + +
CHTHAJIBI
Cratuctuueckas paguoTEeXHUKaA + +
Teopus BeposiTHOCTEN U
CTaTUCTHKA B + +

PaaruO3JICKTPOHUKE

[Tocnenyromue TUCHUTIINHBL

1 | AHTeHHBIE PEIeTKH CUCTEM
nepenadyn MHPopMaum

2 | 3amuTa BBITYCKHON
KBaJTM(PUKALIMOHHOH paboThl,
BKJTIOYAs TIOATOTOBKY K + + + +
IpOLeype 3alUThl U
IPOLEyPY 3alUThI

3 | 3amura nHpopmManuu B +
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Panmo3IeKTPOHHBIX CHCTEMAaX
nepenadn HHPOpMaIum

4 | KomupoBanue u mm@poBaHue
nHpopManuu B
Panno3IeKTPOHHBIX CHCTEMAaX
nepenadn HHPOpMaIuu

Kocmuueckue cucteMbl +

MopenupoBaHue B
Ppaauo3ICKTPOHHBIX CUCTEMAaX + + + +
nepenadn HHPOpMaIum

7 | OcHOBBI TEOPUU
PaauoJIOKallMOHHBIX CUCTEM U + +
KOMIIJIIEKCOB

8 | OcHOBHI TeopuM
paguoHaBUTallMOHHBIX CUCTEM + + +
1 KOMILIEKCOB

9 | PagmompueMHBIE yCTpOICTBa
CHUCTeM Iepenaun uHhopMauu

PannosnekTpoHHBIE CUCTEMBI
nepenayn HHGopMauu

Craructrnueckas Teopus
PaIMOTEXHUYECKUX CUCTEM

TecTupoBaHue U TMarHOCTUKA B
Pagno3IEeKTPOHHBIX CUCTEMaxX + +
nepenayr HHGOPMAITHH

NR (PR | OR

[udporast 06paboTKa CUTHAIOB + +

1
3

5.4. CooTBeTcTBHE KOMIIETEeHIIUI, POPMUPYEMBbIX NPU U3YyYeHUH TUCHUIINHBI, U BUA0B 3aHATHI
CootBercTBHE KOMIETECHLHUH, (QOPMUPYEMBIX MPH W3yYEHUH TUCIHUILIMHBI, U BHUAOB 3aHATHIA
MPEICTaBIICHO B Tabnuie 5.4
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Tabmuma 5. 4 — CooTBeTCTBHE KOMIETCHUMH W BHUAOB 3aHATUH, (POPMUpPYEMBIX INPH H3Yy4EHHUH

JUCIUTUTUHBI
Bunnl 3ansaruit
~
<
=
o
ts
<
e
S
/m
o
Q
5
~
~
g
g,
= = = E
= = = o
= = O
= = = Q <
= T o /A Q.
= b= < Q
ani 12} 2} Q =
) = o o e %
5 =t = = e i @OpMBI KOHTPOJIA
= 2 2 = Nt =
S 5 3 & 2 &
S = = 2 E =
=~ S o Q S
[t =
> 2 S, 3)
)
< O o @)
o < = =
= = o <
== ©
s}
=
(]
&
S
H
Q
S
=
<
o
%)
=
S
e
=
g
N7
OIIK-9 + + + + + KonTpomasHnas pabora,
JloMmamHee 3amaHue,
Otuer no
UHIUBUAYAILHOMY
3aJIaHNI0, DK3aMEH,
Koncnekr
CaMOTMOATOTOBKH,
3amura oT4eTa,
CobecenoBanue, OTuer
1o J1aboparopHOr
pabote, Onpoc Ha
3aHATUAX, 3aIIUTa
KYPCOBBIX ITPOEKTOB
(pabort), BeicTynnenue
(mokmnanm) Ha 3aHATHH,
Pacuetnas pabora, Tect
6. UnTepakTuBHBIE MeTOAbI U GOPMBI OPraHN3aNNH 00y4YeHUs
He npenycmorpeno PYII

7. JIabopaTopHBIi NPAKTHKYM
Coneprxanue 1ab0paTopHbIX paboT nmpuBeneHo B Tadnure 7.1.

CornacoeaHa Ha noptane N2 10886 9



Tabmuna 7. 1 — Conepskanue 1abopaTopHbIX padoT

HazBanus paznenos Conepxanne 1a00paTOPHBIX padboOT

4 Tpya0eMKOCTb,
KoMIieTeHIuu OopMHUpyeMBIE

5 cemecTp

o
=
o
©

3 [IpeoOpa3oBaHus CUTHAJIOB B Wccnenosanue npeoOpas3opareneit 8
CHUCTEMAX CBA3U HCMPECPBIBHBIX BCJIMYUH B ﬂBOH‘IHBIfI
koz.MccriemoBaHre CUCTEMBI CBSI3H C
JIEIbTa-MOIYIISIIACH.

Hroro 8

5 TlomexoycToitunBoe KoaupoBanue | McciemoBanue CBEpTOUYHOTO 12 OIIK-9
KOJIUPOBAHUS U TIOPOTOBOTO
nexogupoBaHus. MccnenoBanue
IMOMEX0YCTOMYMBOCTH KOJIa C IPOBEPKOIA
Ha YETHOCTh M IIUKINYECKOro Koja.
buoproroHanbHbIE KOJIBI.

Hroro 12

6 Metoap! mpuema mupOBHIX HccnenoBanne moMexoyCTOMYUBOCTH 8 OIIK-9
CUTHAJIOB npueMHHUKa M-TIO3UIIMOHHBIX IIU(PPOBBIX
curganoB. Mccrnenosanue
MIOMEXOYCTOMYMBOCTH Pa3IMUHBIX
METOJIOB MOAYISILIMM TIPH Tepeiaue
nanHbIx. MccnenoBanue
MOMEXOYCTOWYMBOCTH Pa3HECEHHOTO
npuema.

Hroro

7 MHOrOCTaHIMOHHBINA TOCTYI HccnenoBanue cucTeMbl CBSI3U C 4 OIIK-9
BPEMEHHBIM pa3J/ieJICHUEM KaHAJIOB C
BpEMS-UMITYJIbCHOW MOAYJSLIUEH.

Hroro 4

Hroro 3a cemecTp 32

8. IIpakTHyecKkue 3aHATHSA
ConeprkaHue MpakTUYECKUX paboT mpuBeaeHO B Tabmuie 8.1.
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Tabmuna 8. 1 — ConepkaHue NpakTUIECKUX paboT

HasBanus pasznenos

Coneprxanue MpakTUYECKUX 3aHITHI

4 Tpya0eMKOCTb,

KOMIICTCHIIU U cDOpMI/IpyeMble

5 cemecTp

2 Maremarndeckre MOJIEIH CUTHAJIOB
H IIOMEX

Maremarnyeckre MOJEIIM CUTHAJIOB U
rnmomMex. AJIUTUBHEIC U
MYJBTUIUIUKAaTUBHBIE TOMEXU. MeToIbl
AHAIIMTHYECKOTO U TEOMETPUYECKOTO
MPEJCTABICHUSI CHTHAJIOB M TIOMEX.

Hroro

o
=
o
©

3 IlpeoGpa3oBaHus CUTHAJIOB B
CUCTEMaXx CBSI3U

ANII n ITAII. KoppenauroHHbIH
MIpUEMHHK. Moaynsusi rapMOHUYECKOU
Hecyuiel HuppoBbIM
curHanom.JIluneitnas nudponas
(GubpTpanys, reHepupoBaHe
IIOCJIEJOBATEILHOCTEN

CUMBOJIOB.] IpHHIIMIIBI CTATHCTHYECKOTO
aHaIM3a ¥ CUHTe3a HH()OPMALIMOHHBIX
CHUCTEM.

Hroro

OIIK-9

4 KonrpoBaHUE UCTOUYHHKA

CoOcTBeHHast nHGOpMAaIIHs, SHTPOITHS,
n3061TouHOCTE. Konpl Illennona-danxo,
Xaddmana, Jlemnena—3uBa. Bzaumuas
uH(bopMaIus, CKOPOCTh Mepeaadn
uH(pOpMAaIUK, POIYCKHAs CIOCOOHOCTh
KaHaua.

Hroro

OIIK-9

5 IlomexoycTOHUYMBO€E KOJIMPOBaHUE

CriocoOHOCTh KoZla 0OHAPYKHUBAThH U
HCITPaBJIAThH OMHUOKH, KOJIOBOE
pacctosiaue. JInHeliHbie 6J0YHBIEC KOJIBI.
Kox Xemmunra. [luknmdeckre KoIbl.
JlexoaupoBaHue B cUCTeMaxX ¢ KaHAJIOM
nepecnpoca.

10

Hroro

10

OIIK-9

6 Meto/ib! ipuema nuppoBbIX
CUTHAJIOB

OTHo1IEeHNE NpaBIoNoI00us U
npeoOpa30BaHuUs CUTHAJA C IIIyMOM.
[Tpuem 1udpoBoro curuaga B KaHajie ¢
[IOCTOSIHHBIMHU ITapaMeTpaMu IIpU
HAJIMYUU aJTUTUBHOTO O€JI0ro 1Iyma.
Pasuecennslii npueM.IIpenensHbie
XapaKTEpUCTUKHU CUCTEMBI IEpeadn

10

OIIK-9
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UH(POPMALUH.

Hroro

10

7 MHOTOCTaHUMOHHBIN JTOCTYI

Cucremsl niepesiauu ¢ JIMHEHHO-
HE3aBUCHMBIMU CUTHAJIAMU. YCIIOBUS
Pa3feIMMOCTH CUTHAJIOB, ONPEACIUTEIIb
I'pama. MHOrOCTaHIIMOHHBIN JOCTYII C
YaCTOTHBIM U BPEMEHHBIM METOJIOM
pasneneHus KaHanoB. MexyKaHaabHbIE
noMexu. CHHXpOHHU3ALMsI B CUCTEMaX
nepenadu nHGopMau ¢

8 OIIK-9

MHOTI'OCTAaHIOWMOHHBIM JOCTYIIOM.

Hroro

Hroro 3a cemecTp

48

9. CamocrosiTeibHas padora
Buner camocTosiTennbHON paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIUU MTPEICTABICHbI B

tabmure 9.1.
Tabnuua 9.1 - Bunel camocTosTenbHON padoThl, TPYAOEMKOCTh U (hOpPMUPYEMbIE KOMIETEHIIUN
v
2
=
o
" 2
= =
2 =
S
= £
Bunsl caMocToATeNBHOM 2 S
HasBanwus pasznenon 2 DopMBbI KOHTPOJIS
paboTsl = =
al =
= o
o =
0]
E
2
2
5 cemecTp
1 BBeneunue [IpopaboTka JEKITMOHHOTO 2 OIIK-9 Koucmekr
Marepuaia CaMOMOATOTOBKHU
Hroro 2
2 Maremaruueckue ITonroroBka k 10 |OIIK-9 Brictynienue (aoknan) Ha
MOJIIH CUTHAJIOB U MPAKTHYECKUM 3aHATHM, 3aHaTuu, Koncrekr
OMeX ceMUHapam camonoArotoBku, Omnpoc
[TpopaboTka JEKIMOHHOTO 4 HagaHHTgmg’ Pacaernas
Marepuana pabota, CobecenoBanue
Hroro 14
3 IIpeo6pazoBanus IToaroroBka k 4  |OIIK-9 |/lomaluHee 3a/1aHue,
CUTHAJIOB B CHCTEMax MPAKTHYECKUM 3aHATHSM, 3amuTa otyera, Onpoc Ha
CBSI3U ceMUHapaM 3aHATUAX, OTYET 1Mo
IIpopaboTka JIEKIIHOHHOTO 2 Jl'ia60paTOpHOIg pabore,
Marepuana acueTHas pabora,
CobOecenoBanue, Tect
OdopmreHre 0T4ETOB IO 4
1a00paTopHBIM paboTam
Hroro 10
4 KogupoBaHue IloaroroBka k 5 OIIK-9 JlomalHee 3agaHue,
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HCTOYHHUKA

MIPaKTUYECKUM 3aHATHUM,
CEMUHapaM

KonTponbhas pabora,
Ornpoc Ha 3aHATHSX,
Pacuernas pabora

[TpopaboTka JEKIIMOHHOTO 2
Marepuaia
Hroro
5 ITomexoycTonunuBO€E [ToaroroBka k 4 OIIK-9 Brictymienue (mokmnam) Ha
KOJTUPOBAHUE MPAKTHYECKUAM 3aHSITHSIM, 3aHaTHH, JlomManHee
CeMUHapaM 3aaHue, 3aluTa OT4eTa,
MPOC HA 3aHATHUSIX
[IpopaboTka JEKIITMOHHOTO 2 8 poc Ha 3a6 >
TYET I TOPHOM
Marepuaa €T 110 J1abopaTOpHO
pabore, CobecenoBanue,
OdopmiieHre 0TYETOB 110 6 Tecr
nabopaTopHBIM paboTam
Hroro 12
6 Metoap! mprema [ToaroroBka x 6 |OIIK-9 Brictymenue (noxmnam) Ha
U (POBBIX CUTHAJIOB MIPAKTHYECKUM 3aHATHSM, 3aHaTHH, JlomMamHee
ceMUHapaM 3aJjaHue, 3alluTa OTYeTa,
KonTponbHas T
[TpopaboTka JIEKITHOHHOTO 6 OO ponbHast pabora,
MPOC HA 3aHATHAX
Marepuaia poc Ha 3a >
Otuer no nabopaTopHO
OdopmiieHHE OTYETOB 110 4 pabore, CobecenoBanue
nabopaTopHBIM paboTam
Hroro 16
7 MHOTOCTaHIIMOHHBIN ITonroroBka k 6 OIIK-9 JlomantHee 3amaHue,
JOCTYII MPaKTHYECKUM 3aHATHM, KonrponwHhas padora,
ceMHuHapaM Ortuer no
[TpopaboTka JEKIMOHHOTO 3 HHHHBHHyaOHBHOMy
Marepuana 3afianmto, OT4eT 110
nabopaTopHOi padore,
OdopmiieHre 0TYETOB 110 4 JK3aMen
1abopaTopHBIM paboTam
Hroro 13
8 3akimroueHne [IpopaboTka JEKIITMOHHOTO 4  |OIIK-9 KonTpomnsHas pabota
Marepuaa
Hroro 4
Hroro 3a cemecTp 78
[ToaroToBka k sk3ameny / 36 DK3aMeH
3a4ery
Uroro 114

9.1. TemaTnka NpaKTHKH
1. TlpomyckHas crnoCOOHOCTb HENPEPHIBHOTO KaHajda C aAJUTUBHBIM O€JbIM I'ayCCOBCKHM
mymMoM. MynbTUIIIIMKaTUBHAs MOMeEXa. BpeMeHHbIE, 4acTOTHBIE M IPOCTPAHCTBEHHBIE CEJIECKTHUBHBIC
3aMHMpaHus B KaHAJIE CO CIy4alHO M3MEHSAIOIMMUCS IIapaMeTpaMH.
2. Meroabl aHATUTHYECKOTO M TEOMETPHUECKOTO MPECTABICHNUS CUTHAIOB U ITOMEX.

9.2. Bonnpocsl Ha NPpOpadoTKY JIEKIMOHHOI'0 MaTepuaJia
3. CoBpeMeHHBbIE CHCTEMBI Nepeaad HH(GOPMALIUU U UCTOPUS UX BO3HUKHOBEHHUSL.

10. KypcoBas padora

Conepxanue KypcoBod paOOThl (IIpOEKTa), TPYAOEMKOCTb H (OpPMHUpPYeMble KOMIETCHLIUU
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npencTaniensl B Tabmuie 10.1.

Tabmuma 10. 1 — Conepxanue KypcoBOM paboOThl (TPOEKTa), TPYAOEMKOCTh U (opMupyeMbie
KOMIIETEHIIUH
o]
3
4 5
= >
3 a
: :
= =3
g o
ConepkaHue KypcoBOU paObOTHI 4 g
el
= 5
S 5
5 5
— E
3
=
5 cemecTp
MmuorokanansHast nugposas CIIN npennazHadena ais nepenadu 10 OIIK-9

U(POBBIX CUTHAIOB OT M OJJHOTUITHBIX HCTOYHUKOB MH(DOpMAITUU
10 OJTHOMY WJIM HECKOJIbKAM apeHIyeMbIM CTaH/IapTHBIM
AHAJIOTOBBIM KaHAJIaM M XapaKTePHU3YeTCsl CISAYIOIUMHU
napameTrpamu: 1) uncno kaHainoB M;2) ayiMHa TBOMYHON KOJIOBOM
KoMOuHaIMu (ca0Ba) Ha BXoje kaHana Kc, 6ut;3) cpennss
CKOPOCTb Ha BX0Jie kKaHasa V¢, cloB/c;4) TUI KOPPEKTHUPYIOIIETO
KOJ1a;5) THUI MaHUMYISIIUK;0) CIOCO0 YIIIOTHEHUS KaHAJIOB;7)
OUTOBas BEPOSATHOCTDH OIMIUOKU Ha BBIXOJE AEMOAYISTOPA B IPSIMOM
kanaie P0O;8) criekrpanbHas MJI0THOCTh MOITHOCTH aJIUTUBHOTO
0eoro 1rymMa Ha BX0J1aX IPHUEMHHUKOB IIPSIMOTO U 0OpaTHOTO
kananmoBNo, B1/I'11;9) 3aTyxanue B mpssMoM U 00OpaTHOM KaHaJIax,
Gn6.Bonpocsl, noiexkamue pazpadbotke: 1) pazpaboTka
YKPYIHEHHOUM CTPYKTYPHOU CXEMBI CUCTEMBI B IIEJIOM JIJIS
nepegayd B OJJHOM HarpaBieHHH;2) BEIOOp CIOCOOOB BBEICHUS U
YHCJIEHHBIX 3HAUE€HUH MapaMeTPOB CUHXPOCUTHAJIOB;3) BBIOOD
croco6a MyJIbTUILUICKCUPOBAHUS - OUTHI, OalTHI, CJI0Ba (TIPH
BPEMEHHOM YIUIOTHEHUH KaHallOB)4) pacueT 3HaYeHU BCex
BPEMEHHBIX HHTEPBAJIOB, ONPEACISIONINX CTPYKTYPY HUBPOBBIX
KaHaJIbHBIX U (IIPH BPEMEHHOM YIJIOTHEHUU KaHAJIOB) TPYIIIIOBOTO
CUTHAJIOB C YUETOM BIIHMSHHS MOBTOPHOM Mepeaay KOJA0BbIX
KOMOUMHAII pu 0OHApYKEHUH OIIHOO0K;S) BEIOOP YHCIEHHBIX
3HAYEHUI MMapaMeTpOB KOPPEKTUPYIOIIETO KO/,
0OHapYKMBAIOIEr0 OINOKH, PH KOTOPBIX 00eCIIeunBaeTCs
MUHUMAalbHas TpedyeMas MOIIIHOCTh MepeAaTyrKa Mpu 3aaHHON
OUTOBOI BEPOATHOCTH OIIMOKH Ha BBIXOZE JEMOIYIATOPA;0)
oTpesieTIeHNe TUIIA U TApaMETPOB MOIYNISALINU, OUTOBOM
BEPOSITHOCTH OMIMOKHM U MOIITHOCTH TepelaTunKa B KaHase
nepecnpoca.?) BEIUMCICHHEe OMTOBOM BEPOSITHOCTH OIIHOKH Ha
BBIXO/JIE IEMOAYIISITOPA, BHIYUCICHIE BEPOSITHOCTH OIITMOKH MIPU
IpUeMe KOJIOBOTO CJI0Ba M OMTOBON BEPOSTHOCTH OLIMOKU Ha
BBIXOJIE IEKOJIEpa B PEKUME UCTIPABICHUS OIIMOKH MTPU
BBIOPAaHHOW MOIIIHOCTH TIepeIaTYNKa U UCIOTb3yeMbIX MTapaMeTpax
KOPPEKTUPYIOLIETo K0J1a;8) pacyeT OMTOBOW BEPOSITHO CTH OIIHNOKH
Ha BBIXOJIE IEMOAYNIATOPA B CUCTEME, HE UCIOJIB3YIOIIEH
MMOMEXO0YCTOMYMBOE KOJIMPOBAHUE, PU BBIOPAHHON MOIIHOCTH
nepenaryuka;9) pazpaboTka neTanbHON (QyHKIIMOHATHHON CXEMBI
KoJlepa M JieKoJiepa, 0OHapYKMBAIOIIEro OMIMOKY, JUIs BHIOPAaHHOTO
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KOPPEKTUPYIOLIETO KoJia, 1100 MoienupoBanue B cpene Matlab (o
BBIOOPY cTyAeHTa);10) pacder moyioCcel 4acTOT, HEOOXOIUMOM IS
nepeadn TPYIIOBOTo CUTHANIA U CUTHAJIA TIEpecTIpoca Ha BBIXOJIE
cucremsl;11) pa3paboTka GpyHKIMOHATBEHONW CXEMbI MOIYIIATOpA U
JIEMOJIYIIATOpA B TIEPBOM CTYIEHHU YIUIOTHEHUS;12) BEIOOD
YHCJICHHBIX 3HAYCHUI TTapaMeTPOB MOJIYIISIIUH B IIEPBOH U, B
cilydae HeoOX0IMMOCTH, NOCIIEAYIOUIUX CTYINEHAXYIIOTHEHHUS;13)
pa3paboTka PYHKIIMOHAIBHON CXeMBbl YCTPOMCTBA TAKTOBOM
CHHXPOHH3AINHY, TIPUEMHUKOB KaJpOBOTO H, TP HEOOXOJMMOCTH,
LUKJIOBOIO CUHXPOCHUTHANOB;14) BbIUMCIEHUE BEPOSITHOCTEN
OIIMOOK JIOKHOTO (pa3HpOBaHuUs M COOSI CHHXPOHU3ALUH U
oTperieNieHe eMKOCTEH HaKOTIUTEIIEH 110 BXOAY B CHHXPOHU3M H
BBIXOJly U3 CHHXpOHHU3Ma.15) olleHKa YaCTOThI MOSIBIEHUS OLIMO0K
1 3aKJIFOYEHHE O €€ COOTBETCTBUU Ha3HAUYEHUIO CUCTEMBI;16)
pa3zpaboTka crioco0a CONpPsHKEHUs] CHCTEMBI C aHAJIOTOBOM
anmaparypoi 9acTOTHOTO YIJIOTHEHHS Tele(OHHBIX KaHAJIOB JUIS
Mepe/1au TPYNIOBBIX CUTHAIOB 110 OHOMY MIJIH HECKOJIIBKHM
apeHyeMbIM CTaHJIapTHBIM TpakTaM;17) pa3paboTka CTPyKTYpHOU
CXEMBI CHCTEMBI B II€JIOM JUTS TIEPEAavr B OJJHOM HaIpaBICHHIH.

Hroro 3a cemecTp

10

10.1 Tembl KypcoBBIX padoT
[IpumepHas TemaTrka KypcoBbIX paboT (IIPOEKTOB):

— MHorokananbHas nudposas cucreMa nepeaadu nHdopManuu

11. PeiiTuHroBasi cucreMa it OLEHKH YCIIeBaeMOCTH CTYIe€HTOB

11.1. banjbHbIe OLEHKH IJIA 3JIeMEeHTOB KOHTPOJIS

Tabmuma 11.1 — bayuibHBIE OTIEHKH JIJIS1 SIEMEHTOB KOHTPOJIS

. N MakcruManbHbIN
. MakcumanbHbIN MakcuManbHbIN
DneMeHThI Y4eOHOM 0aJ1 3a IepuoI Bcero 3a
Oamn Ha 1-yro KT ¢ |  Gamr 3a mepuop
NEeATENbHOCTH Mexay 2KT u Ha ceMecTp
Havasia cemectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
Brictymienne (mokiam) Ha 2 2 3 7
3aHATUU
JlomarHee 3agaHue 12
Koncnexr 4 4 12
CaMOTIOATOTOBKHU
KonTpoawsHas pabora 6 22
Otuet no 1abopaTopHOit 8
pabote
Tect 3 3 3 9
Hroro makcumym 3a 19 25 26 70
MepHo
OKk3aMeH 30
Hapacratomum urorom 19 44 70 100
11.2. Ilepecyer 6a/1JI0B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet 6amIoB B OIICHKH 32 KOHTPOJIbHBIE TOUKH MpecTaBIeH B Tabmuie 11.2.
15
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Tabnuma 11. 2 — Ilepecyer 6ajIoB B OLEHKH 3@ KOHTPOJIbHbIE TOUKH

bayuel Ha 1aTy KOHTPOJIBHOU TOYKHU Onenka

> 90% oT MakcuMasbHOU cyMMBbl OaiioB Ha naty KT )

Ot 70% 1o 89% oT MakcuMaIbHON CyMMBbI OayioB Ha nary KT

4
Ot 60% 10 69% oT MakcUMaIbHON CyMMBI OayioB Ha nary KT 3
2

< 60% oT MakcuMaabHOU cymMMbl OatoB Ha nary KT

11.3. Ilepecyer cymMMBbI 02/1710B B TPAAUIMOHHYIO H MEKIYHAPOIHYIO OLIEHKY
ITepecuer cymMMBl 0asIOB B TPAAUIMOHHYIO M MEX/IYHAPOAHYIO OLIEHKY IPEJCTaBlIeH B TabnuIe
11.3.

Ta6muma 11. 3 — Ilepecuer cymMmmBbl 6AJUIOB B TPAAUIIMOHHYIO U MEKIYHAPOTHYIO OLIEHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YYHTBHIBAET YCIEIIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTu4HO) (3a4TEHO) 90 - 100 A (OTIIUYHO)
85 -89 B (ouens xopoio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 - 60 D (ynoBieTBOpUTEIHHO)

3 (YyAOBIIETBOPUTEIHHO) (3a4TEHO) 50 - 64 E (nocpercraentio)
2 (seynoBneTBOpUTEILHO) (He Hwxe 60 6amoB F (HeynoBneTBOpHUTEIHHO)

3a4TEHO)

12. Y4eOHO-MeTOAUYeCKOEe U MH(OPMALMOHHOE o0eceyeHre JUCIUILTHHbI

12.1. OcHoBHas JUTEpaTypa
1. Teopus snekrpuueckoit cBsa3u: Yuebnoe nocooue / AxynuaudeB lO. I1., beparapar A. . - 2015.
196 c. [Dnexrponnslii pecypc] - Pesxum nocryna: http://edu.tusur.ru/publications/5858, nara oGparieHus:
19.01.2017.

12.2. lonosiHuTeIbHAS JIUTEPATYpPa
1. Pagmorexnmyeckue nenu u curHaiabl. Yacte 1 Teopus curHaioB W JUHEHHBIE Ienu: Y4eOHOE
nmocoone / Kaparaeea H. A. - 2012. 261 c. [OnekrpoHHbIi pecypc] - Pexum mocryna:
http://edu.tusur.ru/publications/2798, nara oopamenus: 19.01.2017.

12.3 YueOHO-MeTOAMYECKHE MOCOOHS

12.3.1. O0s3aTesibHbIC Y4eOHO-MeTOAUYeCKHe MOCO0Us

1. Teopus snexkrpuyeckoi cBsi3u: Y4eOHO - METOUYECKOE MOocoOue I MPOBEACHUS MPAKTUYECKUX
3aHATUIA U caMmocTosITeNbHOW paboThl cryneHToB / AxkynmunuyeB FO. I1. - 2012. 202 c. [DnexkTpoHHBII
pecypc] - Pesxxum mocrtyna: http://edu.tusur.ru/publications/1758, nata obparenus: 19.01.2017.

2. MmHorokaHanpHas 1MQpoBas cucreMa nepegadd MHpopMmanuu: YueOHO-MEeToJuuecKoe mocodue
10 BBITIOJHEHUIO KypCOBOTO MPOEKTa pacyeTHOTO 3aJ[aHusl, caMocToATeNnbHOM paboTtsl / bepurapar A. C.,
Axymuanue FO. II. - 2016. 41 c. [OnekrpoHHwlii pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/6583, nata obpamenus: 19.01.2017.

3. Teopus u TexHuka mnepenaud HHpopmammu : Meroauueckue YKa3zaHUs [0 IPOBEIECHHUIO
nmabopaTopHbIX paboT U OpraHU3alMy CaMOCTOSITENbHOM paboTh! cTyneHToB / HoBukoB A. B., bepurapar
A. C. -2015. 48 c. [OnexrponHsIi pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/4978, nara
obpamenus: 19.01.2017.

12.3.2 Y4yeOHO-MeTOAMYECKHE MOCOOHS VISl JIMLL ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 310POBbSI
Y4eOHO-MeTOIMUeCKue MaTepualibl Il CaMOCTOSTEIbHON M ayIUTOPHON paboThl 0OyJaromuxcss U3
qucjia UHBAJIMIOB HNPCAOCTABIIAIOTCA B (bopMax, AalITUPOBAHHBIX K OrpaHUYCHUAM HX 300POBbIA U
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BOCIIPHATHUS HHPOPMALIUH.
J1s un ¢ HapyLIeHUsIMHM 3peHM:
- B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA;
- B IIeYaTHOM (popme yBeTMUEHHBIM HIPUPTOM.
J1st i ¢ HapyLIeHUsIMM CJIyXa:
- B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA;
- B revyatHoi opme.
J1s1 Iun ¢ HapyLIeHUsIMHM OTIOPHO-BUTaTeJILHOIO anmnapara:
- B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA;
- B reyatHoi opme.

12.4. Ba3bl JaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE, TOUCKOBBIE CHCTEMBI U TpedyemMoe
NporpaMMHoe odecrieyeHue

Hayuno-o6pa3oBarenbhbiii mopran TYCYPa — http://edu.tusur.ru.

bubnuorexka TYCYPa — http://lib.tusur.ru.

http://intuit.valrkl.ru/course-1215/index.html (cBoGomHBIH JOCTYTI);

http://ivo.garant.ru/AxTel opranoB Biaacti\desepaibHbie aKThl (CBOOOIHBIN JOCTYI);

OnepannonHas cucrema Windows.

MathCad

13. MarepuajibHO-TEXHHYECKOe O0ecredeHue U CIUIINHbI

ogkrwbdE

13.1. O6uue TpeGoBaHNsI K MATEPHATbHO-TEXHMYECKOMY O0ecredeHU 0 JUCIUNINHBI

13.1.1. MarepuajibHO-TeXHUYECKOe o0ecnevyeHue sl JJeKUMOHHbIX 3aHATHIl
JIJiss IpoBeNieHUsT 3aHITHN JICKITMOHHOTO THITA, TPYIIIOBBIX M HHIUBUIYAIbHBIX KOHCYIBTAIIHH,
TEKYILETrO KOHTPOJIA U MPOMEXYTOYHOM aTTecTaly UCHOJIb3yeTCsl yuyeOHasi ayAuTOPHsl, C KOJTUYECTBOM
MOCAJIOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TI0CKOM U CTaHAApTHOW yueOHOM Mebenbro. Mmerorces
HaIIsIIHbIe TOCOOUS B BUJIE IPE3EHTALUN MO JIEKIIMOHHBIM pa3ieiaM TUCITUILTHHBL.

13.1.2. MarepuajibHO-TeXHUYECKOe o0ecneyeHne sl MNPAKTHYeCKUX 3aHATHI

Jis mpoBeAeHUS MPAKTHUECKUX (CEMUHApPCKUX) 3aHATHI HCIONB3yeTcs y4deOHas ayquTopHs,
pacnosiokerHas o aapecy 634034, Tomckast obnacts, I. Tomck, Bepmmauna ynuna, 1. 47, 4 stax, ayi.
423 a,6. CocrtaB obopynoBanusi: YueOHas meOenb (Ctonm pabouwmii, 1iBer BumHSA 35 mT. Pa3mepsr:
1360x600x750; Ctyn oducusiii U130 60x60, metaumueckuii uBeT yepHbiii - 40 mT; [lkad mis Oymar
3aKpBITBIA 11BeT BUIHA - | mT. Pasmepsr: 690x350x1957; locka marautHo-mapkepHas (BRAUBERG
(BPAYBEPT'), 100x150/300 cMm, 3-anemenTHas, 6enas) -1mrT.; npoekrop (NEC "M361X") - 1 mT., 3kpan
(LMC-100103, Dxpan ¢ anekrpornpuBogom Master Control 203x203 cm Matte White FiberGlass, depHast
KaiiMa o mepumetpy) - 1 wr., Tenesuzop (LED 50" (127 cm) Toshiba 5004353 ) - 1 mT., KOMOBIOTEPHI
(Intel «Core i3-4330») - 16 mT. ¢ Beixogom B Uuateprer, 110 - Windows 8, MS Office 97-2003, MathCad
15.0, MathLAB 1la, Qt Creator 5.7.1. Hcnomp3yercss NUIEH3UMOHHOE MpOTpaMMHOE OOecleueHue,
naketsl Bepcueil He Hike: Microsoft Windows XP Professional with SP3/Microsoft Windows 7
Professional with SP1; Microsoft Windows Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft
Office Visio 2010; Microsoft Office Access 2003; VirtualBox 6.2. IMeeTcst moMeIeHus IS XpaHCHHS U
pOo(UITAKTHYECKOTO OOCITYKHBaHUsI y4eOHOTO 000PYIOBaHHUS.

13.1.3. MarepuaibHO-TeXHMYECKOe o0ecreuyeHue /s J1adopaTopHbIX padoT

Jlnist mpoBeZieHns 1abOpaTOPHBIX 3aHATHH UCIIONIb3yeTCsl yueOHas ayAUuTOpPHUs, pacIooKeHHas 110
aapecy 634034, Tomckas obnacte, I. Tomck, Bepmmnuna ynuma, a. 47, 4 stax, aya. 423 a,6. CocraB
oOopynoBanusi: YuebHass mebens (Cron paGounii, nuser BumHs 35 mr. Pasmepst: 1360x600x750; Cryn
oduchelit U30 60x60, merayuinyeckuii uBet yepHbiil. 40 mt; [lkad ams Gymar 3akpbIThlil IBET BUIIHS. 1
wt. Pasmepsr: 690x350x1957); Hocka maruutHo-MapkepHass (BRAUBERG (BPAYBEPT), 100x150/300
cM, 3-aneMeHTHas, Oenas) -lmrt.; mpoektop (NEC "M361X") - 1 mrt., sxpan (LMC-100103 Dxpan ¢
anekrponpuBogoMm Master Control 203x203 cm Matte White FiberGlass, uepnas kaiima 1mo nepumerpy) -
1 ., reneBuzop (LED 50" (127 cm) Toshiba 5004353 ) - 1 mt., xomnstoteps! (Intel «Core 13-4330» ) -
16 mT. ¢ Beixogom B MuTtepuer, 10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1
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13.1.4. MarepuaJibHO-TeXHHYECKOe oO0ecredyeHne Il CAaMOCTOATE/IbHOM padoThI
Jyis  camocCTOsITeNbHOM PabOTHl HCIONIB3yeTCs y4deOHas ayauTopusi (KOMIBIOTEPHBIN KIlacc),
pacniosioxkeHHast o azapecy 634034, r. Tomck, yn. Bepmmnuna, 47, 1 srax, aya. 126. Cocras
oOopynoBanusi: yueOHast meOenb; komnbioTepsl kiacca He Hibke [I9BM INTEL Celeron D336 2.81T. -
4 wr.; xomnbioTepbl moakmtoueHbl K cethn MHTEPHET u oGecneumBaroT MOCTYN B AIIEKTPOHHYIO
nH(OPMAITMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

13.2. MaTepua/ibHO-TEXHUYECKOe o0ecredeHne JUCUUIITHHBI VISl JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 310POBbA

OcBoenne nucuumuivHbl Juiamu ¢ OB3 ocCymecTBiIseTcs: ¢ UCMOIb30BAaHUEM CPEACTB 00yYeHUS
00IIero U CIEUAIEHOTO Ha3HAYCHHSI.

I[Ipu oOy4eHHH CTyICHTOB ¢ HApPyUIEHHSIMH CJIyXa MPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCHJIMBAIOIIEH amnmaparypbl, MYJIbTUMEAMNHBIX CpPEIACTB UM JIPYrUX TEXHUUYECKUX CPEICTB
npuema/nepenadn yueOHoW MH(pOpMauu B AOCTYNHBIX (popMax JUlsl CTYAEHTOB C HapyLIEHUSIMU CIyXa,
MOOWJIBHOM CHCTEMBl OOydYeHUs ISl CTYICHTOB C WHBAJIMIHOCTHIO, MOPTATUBHON WHIYKIIMOHHOU
CUCTEMBbI. Y4eOHasi ayIUTOpHsi, B KOTOpPOW OOydaroTCsl CTYACHTHI C HApYIICHHEM CiIyxa, 00OpydoBaHa
KOMITBIOTEPHON TEXHUKOM, AyNIHMOTEXHHUKOW, BUJICOTEXHUKOM, AJIEKTPOHHOM JTOCKOW, MYIbTHMEAUWHOU
CHUCTEMO1.

[Ipu oOy4yeHHH CTYACHTOB € HAPYLIEHUSIMH 3PEeHMSIMH TIPEIYCMOTPEHO HCIOIb30BaHUE B
JIEKIIMOHHBIX ¥ YICOHBIX ayTUTOPUSIX BO3MOXKHOCTH MTPOCMOTPA YIAIEHHBIX 00BEKTOB (HApUMeEp, TEKCTa
Ha JIOCKE WJIM CJIali/la Ha SKpaHe) MPY MOMOIIY BUICOYBEIUIUTENICH IS YIaJEHHOTO TIPOCMOTpa.

[Ipu 0OydeHHH CTYIEHTOB € HAPYLIEHUSIMH OMOPHO-ABUIaTEJIbHOr0 annapara HCIOJIb3yIOTCS
aNbTepHATUBHBIE YCTPOWCTBA BBOJAa MH(OpPMAIIMK U JIPYrHe TEXHUUECKHE CPEACTBA IpHeMa/Tepenadn
yueOHOU MH(pOpMAIMU B AOCTYMHBIX (opMax Ui CTYACHTOB C HAPYHMIEHUSMH OIOPHO-JABUTATEIHLHOTO
arnmapara, MOOMIJIBHOM CHCTeMbI OOyUEHUsT JUTsl JIFOJIEH C MHBAJIUIHOCTHIO.

14. ®oHI OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TPeOOBaHUS K (POHIY OLIEHOYHBIX CPEACTB M METOAUYECKHE PEKOMEH AU

@OHJT OLIEHOYHBIX CPEACTB M THUIIOBbIE KOHTPOJBHBIC 3a/aHusl, HCIOJIb3yeMble Uil OLEHKU
c(OPMHUPOBAHHOCTH W OCBOCHHS 3aKpEIJICHHBIX 3a JUCLHMILIMHON KOMIIETEHIHMH MpU MPOBEICHUHU
TeKyIllel, IPOMEKYTOUHOMN aTTecTalluy M0 AUCUUIUIMHE PUBEICH B MPHUIIOKEHUH K pabodeil mporpaMMme.

OcHoBHasi peKOMEHAIMs CBOJUTCS K 00eCreueHnI0 paBHOMEPHOM aKTUBHOM PabOThI CTYACHTOB
HaJ KypcoM B Te€UeHHe yueOHOTo ceMecTpa.

[Ipu u3ydyeHuun Kypca cieqyeT crapaThCsl MOHATH TO ollIee, YTO 0ObEAUHIET paccMaTpuBac-Mble
Bonpockl. Hanpumep, A METOJIOB Mepeayil CUTHAIOB KIIFOYEBBIM SIBJISICTCS MOHATHE U30BI-TOUHOCTU U
ee ponb mpu mnepenade uHpopmauuu. s MeTonoB mpHema oOIIeH SBISETCS HAes YMEHbLICHUS
arnocTeprUOPHON HEONPEAETCHHOCTH OTHOCUTEIBLHO MEPEIaBaeMOT0 CUTHAA 110 CPABHEHUIO C allpHOPHON
HEONPEAEeNIEHHOCTBIO.

JIeKIIMOHHBIE 3aHATUS PEKOMEHIYEeTCsl MPOBOAUTH C MPUMEHEHHEM JIEMOHCTPAIMOHHOTO
Matepuaia, HalpuMep, ¢ JEMOHCTpalen mpe3eHTalHi.

[IpakTrueckue 3aHATHS U JaboparopHble pabOTBHl TakXKe JKeIarelbHO MPOBOAUTH C
WCIOJIb30BAaHUEM HUMEIOIINXCS Ha Kadeape NeMOHCTpPAIMOHHBIX MarepuainoB. Mcmonb3ys umeroniuecs
OpUTMHAJIBHBIE MPOTPAMMBI, PsIJI 3a/1a4 MOYHO BBIIIOJIHSATH I0Ma.

14.2 TpeGoBaHusi K (pOHIY OLEHOYHBIX CPEACTB AJIsl JIUI C OTPAHUYEHHBIMHM BO3MOKHOCTSIMH
310POBbS
JInsi CTYIEHTOB € HMHBAJIMIHOCTBIO MIPEIYCMOTPEHBI JOMOJHUTENbHbIE OIIEHOYHBIE CpE/CTBA,
MepeyeHb KOTOPBIX YKa3aH B TaOIuIle.
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Tabauna 14 — JlonoiHUTEIbHBIE CPEICTBA OLICHMBAHNS VISl CTYICHTOB ¢ HHBAJMIHOCTHIO

Kareropuu cryneHToB

Bunnl 1ONOIHUTEIBLHBIX OLIEHOYHBIX
CpEnCTB

@OpMBI KOHTPOJIS U OLIEHKH
pE3yNIBTaTOB 00ydIeHUS

C HapyueHusMu
clyxa

TecTbl, TUCEMEHHBIC CaMOCTOSATEIILHBIC
paboThI, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

IIpeuMy1ieCTBEHHO TUCbMEHHAs
IIpOBEpPKa

C napyueHussMu
3peHHS

CobecenoBaHue 1o BOIPOCaM K 3a4eTy,
OTIPOC TIO TEPMUHAM

[TpenmymiecTBEHHO yCTHAs MMPOBEpPKa
(MHIMBUYaIbHO)

C napyieHusMu
OTIOpHO-
JIBUTATEILHOTO
anmapara

Perenuie TuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MICEMEHHBIE
CaMOCTOSATENBbHBIE PA0OTHI, BOIIPOCHI K
3a4ery

HpeI/IMYIII€CTB€HHO JUCTAaHIIMOHHBIMH
METOJaMH

C orpaHuYeHUSIMH TIO
00IIEeMETUITUHCKIM
MMOKa3aHUSIM

TecTpl, MICEMEHHBIE CAMOCTOSITEIIHHBIE
paboThI, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI

IIpeumyiiecTBEHHO IPOBEPKA
METOAaMU, HCXOOA U3 COCTOAHUSA
00yyaromierocsi Ha MOMEHT ITPOBEPKU

14.3 MeToauyeckue peKOMeHAALMH 110 OLIEHOYHBIM CPEACTBaM /IS JIUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMHU 310POBbS

Hna crygentoB ¢ OB3 mpenycmarpuBaercst AocTynHas ¢opMma MperoCTaBlICHUs 3aJaHHM
OIICHOYHBIX CPECTB, 3 UMEHHO:

— B MeyaTHOU opme;

- B I€4aTHOU (popMe ¢ yBeIMUEHHBIM LIPUPTOM;

- B (hopMe NIEKTPOHHOIO T0KYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 3aJ]aHUs BCIIYX;

- IIPEOCTABICHUE 3a/1aHUS C UCTIOJIb30BaHUEM CYPJOTIEPEBOIA.

CryneHTaM ¢ MHBAJIUMAHOCTBIO YBEJIMYMBAETCS BpEMsl Ha MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BONPOCHI. [l TakuX CTYIEHTOB IpelycMaTpUBAcTCs NOCTyNHas (opMa IpefaoCTaBI€HHUS OTBETOB HA

3aaHuA, a UMCHHO!

- IIMCBbMCHHO Ha 6yMare;

- Ha6op OTBCTOB Ha KOMIIBIOTEPE;

- Ha6op OTBCTOB C UCIIOJIB30BAHUEM YCIIYI' aCCUCTCHTA,

- IpeaACTaBICHHUE OTBETOB YCTHO.

Hpoueﬂypa OLCHHUBAaHUs PE3YJIBTATOB 06yLIeHI/I$I HWHBAJIUWJAOB II0 JUCHUIUIMHE HNpCayCMaTpuBacT
IpCea0CTaBJICHUC I/IH(bopMaI_[I/II/I B (bOpMaX, AJAIITUPOBAHHBIX K OT'PAHUYCHUAM HX 3J0POBbA U BOCIIPUATHUA

nHpopMaIuu:

JIist JIMI ¢ HAPYIIEHUsIMH 3PeHus:

- B (hOpMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIEYaTHOH (hopMe yBEIMYEHHBIM HIPHU(PTOM.

JI1s1 JIMIL ¢ HAPYIIeHHUsIMH cJIyXa:

- B (hOpMe 3IEKTPOHHOTO IOKYMEHTA;

- B Ile4aTHOM (opme.

J1s1 nn ¢ HapyLIeHUsIMM ONIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe 2NIEKTPOHHOTO TI0KYMEHTA;

- B IleYaTHOM (opme.

ITpu HEOOX0AMMOCTH U1t 00YHArOIIUXCsl ¢ MHBAIMIHOCTBIO MPOLIEAYypa OLCHUBAHUS PE3YIbTAaTOB
00y4eHUsI MOXKET MPOBOUTHCS B HECKOJIBKO ITAIOB.
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IIpuaoxenune 1
MMUHUCTEPCTBO OBPA30OBAHUSA U HAYKH P
®enepanbHOe rocylapcTBeHHOe 0101KeTHOe 00pa3oBaTe/IbHOE YUpeskIeHne BbIciiero 00pa3oBaHus

«TOMCKMI TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHUA U PAIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTop no yuebHoii paborte
I1. E. Tposn
« _» 20 r

®OHJT OLIEHOYHBIX CPEJICTB I10 YYEEHOU JUCLATIIMHE
Teopusi paguocucrem nepegaun nHgopmauun

VYpoBeHb 00pa3zoBaHMs: BbiclIee 00pa30BaHue - CIEUATUTET
Hampasnenue moaroroBku (cnenuanbHOCTh): 11.05.01 PaqnodieKTpoHHBIE CHCTEMbI M KOMILTEKChI
Hampasnernnocts (mpoduis): 1.PaguodiekTpoHHbIe CHCTEMBI Nepeaauyn HHpopMauuu
2. PaguonokanuoHHbIE CHCTEMbI H KOMILIEKChI
3. Paino3j1eKTPOHHBIE CHCTEMbI KOCMHYECKUX KOMILIEKCOB
dopma 00yueHHUs: OUHAA
®akynbrer: PT®, Pagnorexunudeckuii paxky/abrer
Kadenpa: PTC, Kadenpa paguorexHu4eckux cucTeM
Kypc: 3
Cemectp: 5

VYueOnsii man Habopa 2016 roga

PazpaboTunku:
— mpodeccop kad. PTC Axymunanues 1O. I1.

DK3aMeH: 5 cemecTp
KypcoBoe npoekrupoBanue / Kypcosas pabora: 5 cemectp

Tomck 2017
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1. BBenenue

@onp onenounsix cpenacts (OPOC) spnseTcst MpUiIoKeHHeM K paboyeil mporpamMme JUCIUILITHHBI
(MpaKTHKHM) M TPEACTaBISIET COO0I COBOKYIMHOCTb KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepHajoB (TUIIOBHIE
3aa4u (3aJaHNs), KOHTPOJIbHBIE Pa0OTHI, TECTHI U JIP.) ¥ METOJIOB UX MCIIOJIB30BaHMUs, IPEAHA3HAYCHHBIX
U1 U3MEPEHUS YPOBHSI IOCTH)KEHUS CTYJEHTOM YCTAHOBIIEHHBIX PE3YJIbTaTOB O0yUEHMUSI.

®OC 1no aucuuIUIMHE (MPAKTUKE) UCHOJIB3YeTCS IpPU IPOBEAEHUM TEKYLIEr0 KOHTPOJIS
YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTallui CTYAECHTOB.

[lepeueHb 3aKpeIUIEHHBIX 32 JUCHMIUIMHON (IIPAKTUKOM) KOMIIETEHIIN puBesieH B Tadbauie 1.
Ta6numa 1 — IlepeueHp 3aKpeIICHHBIX 33 JUCUUIUIMHON KOMIIETEHIMN

Kon

DopMyIHPOBKA KOMIIETEHIUH

Oransl GOPMHUPOBAHUS KOMITETCHIIUI

OIIK-9

CIOCOOHOCTHIO COOMpaTh, 00padaTHIBATH,
aHAJIM3UPOBATh U CUCTEMATU3UPOBATh HAYYHO-
TEXHUYECKYI0 HH()OPMAITUIO 110 TEMATHKE
WCCTIEIOBAHMSI, UCTIOB30BATh JOCTHKEHUS
OTEUECTBEHHOU U 3apyOeKHOM HAYKH, TEXHUKHU
Y TEXHOJIOTUU

JlomxeH 3HaTh - (pu3HUecKue u
MaTeMaTU4YEeCKUE MOJENHU MPOIIECCOB U
ABJICHUM, JIe)KAIIUX B OCHOBE NMPUHIIUIIOB
JICWCTBUA PAIMOTEXHUYECKUX YCTPOUCTB U
CUCTEM; - OCHOBHbBIE 3aKOHOMEPHOCTH
HCTOPUYECKOTO Tpoliecca B HAyKe U
TEXHUKE, ITaIbl HCTOPUUYECKOTO Pa3BUTHUS
pPaZOTEXHUKHU, MECTO U 3HAUYECHUE
paanocucTeM nepenadu nHdopManuu B
COBPEMEHHOM MHUPE; - METOJI0JIOTHUECKHE
OCHOBBI U MIPUHIUIIBI COBPEMEHHOM HAYKH;
JomxeH ymeTs - GopMyIUpOBaTh U
pelaTh 3a7a4M, FPaMOTHO MCIOJIb30BATh
MaTeMaTU4EeCKUH aIapaT v YUCICHHbIE
METO/IbI IJIsl aHAJIN3a U CUHTE3a
PaAMOTEXHUYECKUX YCTPONCTB U CUCTEM; -
TOTOBUTH METOJ0JIOTHYECKOE 000CHOBaHNE
HAay4YHBIX UCCIIETOBAHNNA U TEXHUYECKUX
pa3paboTOK B 00JIACTH PAAHOCHCTEM
nepeaayu HHPopMaImu;

JoikeH BiIaieThb - MaTeMaTnyeCKUM
anmnaparom JJis pelieHus 3a1a4d
TEOPETUYECKON U TTPUKIIATHOM
PaANOTEXHUKN, METOJIaMH UCCIIEIOBAHUS U
MOJIEJIMPOBAHUS CUCTEM IIEepeiadun
uH(pOpMaIUK; - HABBIKAMU
METO/I0JIOTUYECKOTO aHAIN3a HAyYHBIX
MCCJIEI0BAaHUM U UX PE3YJIbTaTOB;

OO01ue xapaKTepUCTHKH TOKa3aTele U KpUTEepHEB

MIpUBEJICHBI B TaOIHUIIE 2.
Tabnuna 2 — O0Ke XapaKTepUCTUKH TIOKa3aTeIeH M KPUTEPUEB OLICHUBAHUS KOMITETCHIIMH 110 dTaram

OLCHHUBAHMU A KOMHCTGHI_II/Iﬁ Ha BCCX OTallax

Ilokazarenu u
KpUTEPUHU

3HaTh

Ymers

Bnanets

OTnHn4HO (BBICOKHI
YPOBEHbB)

Ob6nagaer pakTHUECKUMU
U TEOPETHYECKUMHU
3HaHUSMHU B IIpeJienax
n3yyaeMoi o0nacTu ¢
MMOHMMaHHEM TPaHMIL
MPUMEHUMOCTHU

Ob6nagaer AMana3oHOM
NPaKTUYECKUX YMEHUH,
TpeOyeMbIX JJIs pa3BUTHUS
TBOPYECKUX PELICHHIH,
abcTparupoBaHus
npobiem

Kontpomupyer padory,
IPOBOJIUT OIICHKY,
COBEPUICHCTBYET JCHCTBHS
paboTHI

Xoporro (6a30BbIit
YPOBEHB)

3HaeT (PaKThl, MPUHIUIIHI,
IPOLIECCHI, 001IHE
MOHATHUS B TIpeiesiax

Ob6nangaer AMana3oHOM
IIPAKTUUYECKUX YMEHUH,
TpeOyeMbIX JJIsl peIICHUs

beper oTBeTCTBEHHOCTH 32
3aBepIleHHE 33134 B
HCCIICAOBAaHUH,
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n3yyaeMou obnmactu

OTIpeNIeNIEHHBIX MPO0OJIeM B
00J1acTH HCCIIeIOBaHUS

IIPUCIIOCa0INBAET CBOE
MOBEJICHUE K
00CTOSATENILCTBAM B
pelieHny npoodaem

VYII0BIETBOPUTEIIBH
0 (MMOPOroBHIN
YpOBEHB)

Oo6iagaer 6a30BLIMHA
OOILMMHU 3HAHUSAMU

Oo6iagaeT 0CHOBHBIMH
YMEHUSIMH, TpeOyeMbIMHU
JIA BBITIOJIHCHUSL HpO CTBhIX
3a1a4

PaboTaer npu npssmom
HaOMI0IeHNN

Tabmuua 3 — Dransl

2 Peanu3zanus koMneTeHIuii

2.1 Komnerenuus OITK-9

OIIK-9: ciocoGHOCTBIO cOOMpPaTh, 00padaThIBaTh, AHATU3UPOBATH U CUCTEMATH3MPOBATH HAYYHO-
TEXHUYECKYI0 MH(OPMALIMIO M0 TEMaTHKE HCCIIEA0BaHUs, UCIOIb30BaTh JOCTHKEHUS OTEUECTBEHHOU U
3apyOeKHON HayKH, TEXHUKH U TEXHOJIOTHUH.

Jlia popMHpoBaHUS KOMIIETEHIIMN HEOOXOAMMO OCYIIECTBUTH Psi/i ATAOB. JTalbl POPMHUPOBAHUS
KOMIIETCHIINN, TPHUMEHSEMbIE JUISI STOr0 BHUJABI 3aHATHH M HCIOJIB3YeMbIE CPEICTBAa OIICHUBAHHS
MpeJCTaBIeHbI B TabuIe 3.
OPMHUPOBaHUSI KOMIIETEHIIMU U UCIOJIb3yEMbIE CPEJICTBA OLIEHUBAHMS

MPOIIECCOB U ABJICHUH,
JIe)KAIIUX B OCHOBE
MPUHITUIIOB ICUCTBUSA
PaIMOTEXHUYECKUX
YCTPOMCTB U CUCTEM; -
OCHOBHEBIE
3aKOHOMEPHOCTHU
HCTOPUYECKOTO Mpoliecca
B HayKe€ U TEXHUKE, dTaIlbl
HMCTOPUYECKOTO PA3BUTHUS
PaIMOTEXHUKH, MECTO U
3HAYCHUE PAJUOCUCTEM
nepenayu “HPOpPMaIlHH B
COBPEMEHHOM MUPE; -
METOJI0JIOTHYECKHE
OCHOBBI Y MIPUHITUTIBI
COBPEMEHHOU HayKH.

CocraB 3HaTh YMmeTn Bmanerts
Conepxanue ¢buznueckue u bopMynupoBaTh U pemarh | MareMaTHuYeCKUM
JTaroB MaTeMaTU4ecKue MOJIeNIM | 3aJlauy, TPaMOTHO anrmapaTroMm Jjsl peuieHus

WCIIOJIb30BaTh
MAaTeMaTHYEeCKUI anmnapar
Y YMCJICHHBIE METOJIbI JUIS
aHaJIM3a U CHHTE3a
PaIuOTEXHUYECKHUX
YCTPOMCTB U CUCTEM; -
TOTOBUTh
METOJI0JIOTMYECKOE
000CHOBaHME HAayUHBIX
HUCCIEeNOBaHNUHN U
TEXHUYECKUX pa3paboTOK
B 00J1aCTH PaIMOCUCTEM
nepeaayr HHPOpMaIiHu.

3a71a4 TEOPETUYECKON U
MIPUKIIATHON
PaZvOTEXHUKHU, METOIaMU
UCCJIEZIOBAHUS U
MOJICTTUPOBAHUSI CUCTEM
nepenayn HHGOPMAIIIH; -
HaBbIKaMU
METOJI0JIOTUYECKOTO
aHaJIM3a Hay4HbIX
UCCJIEZIOBAHUN U UX
PE3YIbTATOB.

Buner 3austuii

e [Ipaktnueckue
3aHSTHS,

e JlaGopatopHsble
3aHSTHS,

o Jlekuuuy;

e CamocTodTenbHas
pabora;

e [loaroToBka u cava
9K3aMeEHa / 3a4eTa;

e KoHTpoib
CaMOCTOSTENBHON
paboThI (KypcoBoOit
MIPOEKT / KypcoBas
pabora);

e [Ipaktnueckue
3aHSTHS,

e JlaGopatopHsble
3aHSTHS,

o Jlekumu;

e CamocTosTenbHas
pabora;

e JloaroToBka u cava
9K3aMeHa / 3a4eTa;

e KoHTpoib
CaMOCTOSITENILHON
paboThI (KypcoBOii
HPOEKT / KypcoBast
pabota);

e JlaGopaTtopHbie
3aHSTHS,

e CamocTosTeNnbHas
pabora;

e KoHTpoib
CaMOCTOSITEIbHON
paboThI (KypcoBOii
IPOEKT / KypcoBast
pabora);

CornacoeaHa Ha noptane N2 10886

22



Hcnosnb3yemblie
CpeacTBa
OIICHUBAHUS

e KourpomnbHas padora;
e JlomalmiHee 3aaHue;
e Ortuer no
naboparopHoii pabote;
e Ortuer no
WHIUBUIYATEHOMY
3aJIaHUIO;

e Ormpoc Ha 3aHATHSIX;
e DK3aMEH;

e BricTymuieHue
(moxian) Ha 3aHATHH;
e Pacuernas pabora;
e Koncnekr
CaMOTIOAATOTOBKHU;

o TecT;

e CobecenoBanue;

e DK3aMEH;

e Kypcooe
MPOEKTUpOBaHUE /
Kypcosas paborta;

e KourponbHas pabdora;
e JlomainHee 3aJlaHHUE;
e Ortyer no
nabopaTtopHoii padore;
e Ortyer no
UHIUBUIYAIIEHOMY
3aJIaHHIO;

e Ormnpoc Ha 3aHIATHSIX;
e 3amuTa KypcOBBIX
MPOEKTOB (pador);

e DK3aMECH;

e BricTymuieHue
(moksam) Ha 3aHATHUU;
e Pacuernas pabora;
e KoHcnekr
CaMOIIOJITOTOBKH;

o TecT;

e CobecenoBaHue;

e DK3aMeEH;

e Kypcosoe
POEKTHpOBaHUE /
Kypcosas pabora;

o JlomalHee 3aJaHue;
e Ortyer no
naboparopHoii pabote;
e Ortyer no
HHIUBUAYAJIbHOMY
3aJJaHHUIO;

e 3amuTa KypcOBbIX
MPOEKTOB (pador);

e DK3aMeH;

¢ BricTymuieHue
(mokiian) Ha 3aHATUH,
e Pacuernas pabora;
e DK3aMeH;

e KypcoBoe
MPOEKTUpOBaHUE /
Kypcosas pabora;

@opMyIMpOBKa IOKa3aTejaedl M KPUTEPHUEB OLICHMBAHUSA JAHHOW KOMIIETEHIMU NPHUBEICHA B

Tabymue 4.
Tabnuma 4 — [lokazarenu ¥ KpUTEPHUH OIEHUBAHMSI KOMIIETEHITMN Ha dTarax
Cocrasn 3HaTh VYmMmeTh Bnanets
Otnnyno e OOGmamaet e OOGmamaet auama3zoHoMm | e KoHTpomupyeT paboTy,
(BBICOKHMH ypOBEHbB) | (haKTHIECKHMU U MPAKTHYECKUX YMEHHIA, IIPOBOJUT OLICHKY,
TEOPETUUECKUMU TpeOyeMbIX JJisl Pa3BUTHUS | COBEPLICHCTBYET

3HaHUSIMH B IIpesienax
u3y4aeMoil 06macTu ¢
MOHMMAaHHEM TPaHUI]

IPUMEHUMOCTH;

TBOPYECKUX PEIICHHIA,
abcTparupoBaHus
npo0biem;

JIEHCTBUSI pabOTHI;

Xoporto (6a30BbIit

¢ 3HaeT GaKThl,

e (OOmamaer AUaa3oHOM

e beper

YPOBCHB) TPUHITUIIBI, TPOIECCHI, NPaKTUYECKUX YMCHUH, OTBETCTBCHHOCTb 32
oOIIHe TIOHSATHS B TpeOyeMBbIX JJIsl pEIICHUs | 3aBEPIICHHE 3a71a4 B
npeenax u3y4aeMoit OTIPENICJICHHBIX MPOOJIEM | HCCIICIOBaHUH,
oOnacTw; B 00JIACTH UCCIICIOBAHUS | MPHUCIIOCAOIMBACT CBOE

; MOBEJICHHE K
00CTOSITENTLCTBAM B
pEIIeHu: TPoOIEM ;

VaosneTBopuTeNbH | ® OOnagaeT 6a30BHIMU e OO6nanaer ocHOBHBIMU | ® PaGoTaeT mpu npsiMom

0 (IOpOroBeIi 0OLTUMU 3HAHUSIMU; YMEHUSAMH, TPeOyeMbIMH | HAOIIONEHUY;

YpOBEHB) JUTSL BBITIOJTHEHHSI

IMMPOCTHIX 3aJ4a4;

ACATCIBHOCTH,

XapaKTCPUIYIOIUX STallbl

3 TunoBbie KOHTPOJIbHbIE 321aAHUSA
Jlyis peanu3anuy BBIIIECTIEPEUUCICHHBIX 3a7a4 0OYYEHHs HCIIOJIb3YIOTCSI THIIOBbIE KOHTPOILHBIC
3a/laHUsl WJIM WHBIE MaTepuasbl, HEOOXOAUMBIEC Ui OLICHKH 3HAHWW, YMEHUW, HABBIKOB W (WJIM) OTMbBITA

O6pa3OBaTeJ'ILHOI71 IporpamMmsl, B CJICAYIOIIEM COCTaBE.
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3.1 Bonipochl Ha caMONIOATOTOBKY

— B uem pasHuma mnoHsTHH «uHpOpMauus» U «curHam»? 2) IlpuBemure TpUMEpHI
Panuo3IeKTPOHHBIX YCTPONCTB, MpeAHA3HAUYCHHbIX HE JUId mepenaun mHpopmanuu. 3) HasoBurte nBa
OCHOBHBIX TpU3HAaKa TOTO, YTO CUTHaJI He HeceT uHpopmauuu. 4) [loyemy ans MaTeMaTHUECKOTO
ONMCAHUSI CUTHAJIOB MCIIOJIb3YIOT BEPOATHOCTHBIE MoJenu? 5) MoXeT 1u JeTepMUHUPOBAHHBINA CUTHAI
nepeHocutb nHpopmanuto? 6) Kakue cnydaiinpie cOObITHS (BETMYMHBI) Ha3bIBAIOTCS HE3aBUCUMBIMU? 7)
UTo HYXHO 3aJaTh JJIs [IOJIHOTO BEPOSTHOCTHOTO ONMMCAHUS: CUMBOJIA? MOCIEA0BAaTEIbHOCTH CUMBOJIOB?
8) Chopmynupyiite, B 4eM COCTOUT OTINYHE IU(POBOTO CUT'HAJIA OT JUCKPETHOTO, OT HENIPEPBIBHOTO. 9)
UTo HY)XHO 3ajaTh JJIs HOJHOTO BEPOSTHOCTHOTO OIMCAHMS: MOCJIEI0BATE€IbHOCTU OTCUYETOB CHUTHAJIA;
HenpepbeIBHON cityyaiiHO# (pyHkiuu? 10) B ueM ominuue ajiuTHBHON MOMEXU OT MYJIbTUILNIMKATUBHON?
[IpuBenure mnpuMepsbl KaHaJIOB CBSI3M C TakuMu noMmexamu. 11) Kakue mnpeumyiiectsa gaer
IIPEJICTaBICHUE CUTHAJIOB KaK AJIEMEHTOB BEKTOPHOro npocrpaHctBa? 12) B uem omnmume EBkiumosa
MPOCTPAaHCTBA OT TMpocTpaHcTBa Xemmuura? 13) byayT au JHUHEHHO HE3aBUCHMBbIE CHUTHAJIBI
opToroHaibHbIMU? — 1) OnuiuTe 3Tansl aHAIOro-uU(pPoBOro NMpeodpazoBaHMs HEMPEPHIBHOIO CUTHAJIA.
2) Onummute HTanbl HU(pPO-aHaIOToBOro mpeodpazoBanus. 3) HM3o00pazute 0000IIEHHYIO MOAEIH
cucteMbl nepenaund uH@Gopmauuu. Onumwure QyHKIUU Kojepa U nexonepa. 4) IlpuBenure HeCKOIbKO
IpUMEPOB MpeoOpa3zoBaTesiell cOOOIIEHNs B IEPBUYHBIN curHai. 5) 3auem HyxHa moxynsuusa? Hazosure
BUJIbI AHAJOTOBOM MOJYMSALMK TrapMOHMYecKod Hecymed. 6) HaszoBure cnocoOGbl MaHUNYISLMU
rapMoHH4Yeckoi Hecymiei. Yem oOycioBieH BBIOOp TOro MM MHOTO crioco6a? 7) KakoBbl HemoCTaTKu
MHOTOIO3HUIIMOHHBIX METOJ0B MaHUIMYISIIIMM TapMOHMYecKoM Hecymiei? 8) M3 kakux cooOpakeHui
BBIOMpAETCS IIar KBaHTOBAHMSI HEMIPEPHIBHOTO CUTHANa MO HampsbkeHuto? 9) M3 kakux cooOpaxeHuit
BBIOMpAETCS IIar KBAaHTOBaHUS HETpepbIBHOIO curHaina mno spemenu? 10) [laiire onpeneneHus TepMUHOB:
17 4283 cooOmeHue, CHTHAN, IIOMEXa, KaHAJI CBS3W, JIMHUS CBSI3W, MHOTOKAHAJIbHAs CBA3b,
MHOTOCTAHIIMOHHBIM JTOCTYI, TE€XHHYecKas ckopocTh nepenayd. 11) Ilouemy 1mar KBaHTOBaHHS
HENPEepbIBHOTO CUTHAJA 10 BPEMEHM BBIOMPACTCSI MEHBIIE TOTO 3HAUCHMsI, KOTOPOE CIIEAYET U3 TEOPEMBI
orcuetoB? 12) VkaxuTe CTaHIAPTHYIO YacCTOTy KBAaHTOBAHHS BO BpPEMEHH (OTCUETOB/C) Tene(OHHOTO
curHana. 13) Ykaxure Koau4ecTBo pa3psaaoB B cranmaptHoM ALIIl, mpumensemom mipu npeoOpa3oBaHUU
tenedonnoro curHana. 14) Uto ymobHee mpuUMEHSATh Ha MPAKTUKE — KOPPEJSITOP WM COTIIACOBAHHBIN
¢buneTp? — 1) Uem onpenensieTcst koppekrupyromas cnocoonocts koaa? [losicaure Ha npumepe. 2) Kakue
KOJIbl Ha3bIBalOTCA KoppekTtupyromumu? 3) UTo 3HaYUT «OOHApYXKHUTh OLIMOKHM» MpPU JEKOJUPOBAHUU
K0/10BO¥M KoMOnHanmu? 4) UTo 3HAYUT «HMCTPABUTH OMTUOKKW» TIPH JIEKOIUPOBAHUHN KOJJOBOW KOMOMHAITIH ?
5) KakoB XapakTepHbIi IPU3HAK, HO3BOJISIONIUI OTIMYUTE KOJOBYIO TaOMUIy JTUHEHHOrO OJIOYHOIO KozAa
OT KOJOBBIX TaONIUII IpYruX koaoB? 6) UTo Takoe mpoBepodyHas MaTpHIla JIMHEHHOTro OovyHoro koaa? Kak
OHa MCIIOJIb3YeTCsl MpU OOHApY)KEHUHM OIIMOOK B NpHHATOW KoMmOuHauuu? 7) KakoB XapakTepHbIH
IIPU3HAK, MO3BOJIAIOUIMNA OTIMYUTH KOJOBYIO TaOIMIly LHKJIMYECKOTO KOJA OT KOAOBBIX TAOIMIl IPYrux
ko0B? 8) Uemy paBHO KOJIMYECTBO KOMOMHAIIMK B KOJOBOW Tabiuile auHEHHOro OjoyHOro koma? 9)
[Touemy B poBEpOYHON MaTpULE HE MOXKET ObITh HYJIEBBIX CTONOIOB, cTpok? 10) Kakoit cMbic numeror
cTpoku npoBepoyHoil Mmarpuubl? 11) Ilo kakuM npu3HaKaM MOMKHO ONpPEAETUTb, YTO IPOBEPOYHAs
MaTpulla MPUHAIISKUT KOAY, CHOCOOHOMY MCHpPaBUTh JIOOYI0 OJMHOUYHYKO omubOky? 12) Yem
oOyclIOBJIeHa MOMYJISIPHOCTh HMKINYECKUX KOJOB? M3 KakMX JIOTMUECKUX 3JIEMEHTOB COCTOAT KOJEp U
nexoaep? 13) B yuem 3axmroyaercst (hyHIaMEHTaIbHOE CBOMCTBO KOMOMHAIIMN IHUKIMYECKOro kojaa? 14)
MoseT JI1 TOMEXOyCTOMUYMBBIN Ko/ ObITh 0e3u30bITouHbIM? 15) Tlouemy nexkoaupoBaHUe IO MUHUMYMY
paccTosiHus mpuMeHsieTcs peako? 16) SIBIAIOTCs M CBEpTOUHBIE KOJIbI OJOYHBIMU U 4eM O0OYCIIOBIIEHA MX
nonynspHocTh? 17) KakoBa 1ens nepemexenus: cumBoioB? 18) Kakue crocoObl KOMOMHUPOBAHUS KOJIOB
UCHOJIB3YIOT B cucTteMax cBsa3u? — 1) Uto takoe coOcTBeHHas MHGOPMALUS M SHTPOMHS TUCKPETHOMN
ciyyaifHoi BenuuuHbl? 2) [Ipy KakuX ycIoBHSIX MakCUMallbHa SHTPOIUS COBOKYITHOCTH JBYX CHUMBOJIOB
U yeMy oHa paBHa? 3) YTo Takoe M30BITOUHOCTh TUCKPETHOTO UcTOuHHUKA? 4) MoXeT 1M paBHOMEpPHBIN
KoJ OBITh ONTHUMaJbHBIM (0e3u30bITouHbIM)? 5) [laiiTe ompeneneHue B3aUMHOW HH(POpMAIUH
NIEPEJaHHOTO U INPUHATOrO CUMBOJIOB. Kak BIMSEeT Ha €€ BENIMYMHY MHTEHCHBHOCTH IIOMEX B KaHaJe
cs3u? 6) Uto Takoe M30BITOUHOCTh cUrHaja? B kakux ciaydasx oHa mojes3Ha, a korga Her? 7) Korma
MOJIE3HO MPUMEHSTh KOAWPOBaHHE ¢ Manoi M30bITOYHOCTHIO? 8) Kakoil cMbICT BKJIQABIBAIOT B MOHSTHS:
«KOJMPOBAHME MCTOYHHMKAY», «KaHAIbHOE KoaupoBaHue»? 9) KakoBo 3HaueHHME MUHUMAaJIbHO-BO3MOXHOMN
cpenHeil anmuHBI KoJOBOM KomOmHammu? 10) Bceerma nu ymaercs 3akoAHpOBaTh CUTHAJ TaK, YTOOBI
M30BITOYHOCTh HA BBIXOJE Kojepa Obina HyneBoii? 11) Korma mosnesHo xoaupoBaTh Onoku OykB, a He
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otaenbHble OykBbI? 12) Kakoil cmoco® pasneneHus KOIOBBIX KOMOWHAIMM MpPHUMEHSETCS B KOJAAX,
oOnagaronux Manoi n30eitoynocteio? 13) B uem 3akirouaercs riaBHBINA HEJOCTATOK KOJOB Xaddmana u
Hlennona—®ano? 14) Otkyma Oepercst KojoBas TaOmuIa, WUCHOJIb3yeMas IpPH KOJUPOBAHUU KOIOM
Jlemnena—3uBa? 15) OT 4ero 3aBHCHUT MPOIyCKHAash CIOCOOHOCTh HENPEPHIBHOTO KaHaja CBS3U C
aiIUTUBHBIM OenbiM 1mymMoMm? — 1) JlaiiTe omnpeneneHuss KOTE€pPEHTHONM M HEKOTE€PEHTHOM CHCTEMBI
nepenaun uHpopMmanuu (CIIN). 2) Chopmynupyiite 3amady, periacMyro IEeMOIYISITOPOM CHUTHAla B
udposoii CIIN. 3) Omummure npeoOdpazoBaHus TPUHUMAEMBIX HMITYJIBCOB TIPU JIEMOIYISINHA JBOMYHOTO
CUTHajla, HE MCKAKEHHOro B KaHaje nepenaud. 4) IlpuBenure cxemy ONTUMAIBHOTO JIEMOIYIATOPA
JIBOMYHBIX curHaioB B kKorepeHTHou CIIM. 5) IlpuBenute cxemy ONTHMalbHOIO JEMOIYIATOPA
JIBOMYHBIX CUTHAJIOB B yacTHYHO-KOoTepeHTHON CIIN mpu ucnonszoBanmu ODM. 6) 3anummre Gopmyny
JUIS OIPEJENICHUsl MOJIHOM BEPOSITHOCTH OUIMOKM Ha BBIXOJIE ONTHMAJIbHOIO JEMOAYISATOpA JIBOMYHBIX
curHaioB B korepentHoi CIIN. 7) 3anmmmre Gopmyny Ais ONpeneIeHus MOJTHOW BEPOSTHOCTH OIMIHOKH
Ha BBIXOJIE ONTUMAJIBHOTO JEMOJIYIATOpPA JBOMUHBIX CUTHAJIIOB B 4YacTuyHO-kKorepeHTHo CIIN mpm
ucnonb3oBanuu O®M. 8) Ilouemy B nudpossix CIIN He npumensitorcs meronsl OPM ¢ KpaTHOCTHIO
oomnpineit Tpex? 9) B xoropoit u3 pagmommuanii — «3emiust — UC3» wm «MC3 — 3emus» — MOXHO
obecneunTh Oosee BbICOKOE KadyecTBO mneperaun u mnodemy? 10) Ilokaxwure, uto mpu OOJBIIOM
OoTHOIIeHWH curHan/miyMm HekorepeHTHass CIIM mano ycrymaer korepentHoit CIIM. 11) Vkaxwure
¢usnueckre SBIEHUSA, NPUBOJAALIME K TOMY, YTO NEPEAATOYHbIE XapaKTEPUCTUKH KaHaja CBS3U
CTaHOBSATCS ciydailHbiMH. 12) Jlaiite ompeneneHue MHoronydeBoil nunHuu. 13) Ilpm kakux ycrmoBUsAX
CTAHOBSTCSl  CyHIECTBEHHBIMM HCKaXXEHMsI CUTHajla, OOYCJIOBIIEHHBbIE YaCTOTHO-CEJEKTUBHBIMU
samupanusMu’? 14) Kakoir MeTo sSIBISETCS OCHOBHBIM JUIsl TIOBBIIIEHUS] YCTOMUYUBOCTH CBSI3M B KaHAJIaX C
3amupanusMu? 15) Onumure 18 4283 metonpl KOMOMHUPOBAHUS pa3HECEHHBIX curHaioB. 16) Ilouemy
MPUMEHEHHE aBTOMAaTUYECKON PEryupOBKM YCHJIEHUS IpPH OJMHOYHOM IpUEME CHUTHaJla B KaHaje ¢
3aMHpaHUSIMU  HE YMEHbIAEeT BEPOSITHOCTH OIMMOKM mpu ero gemoxaymsiuu? 17) Bceerma nu
1eJ1€C000pa3HO MPUMEHATh IOMEXOYCTOMUMBOE KOJUPOBAHUE JUISI YMEHBIIEHUS HTOTOBOH OHTOBOM
BeposiTHOCTH omuOKu? 18) IIpu KakuX yCIOBHUSX MOXKHO HMCTOJB30BaTh MATKYIO TPOIETYPY BBIHECEHUS
pemeHust B mporiecce npuema 1udpoBeix curHaiaoB? 19) Kakoit 00paboTke moasepraercs IUPOBOMA
curHan B perenepatope? 20) Ilepeuncnure mpeumymectBa nudposeix CIIN nepen anamoroBsiMu. 21)
KakoBa cyts moporoBoro s¢dekra, xapakrepHoro maasa mudpossix CIIM w mposeistonierocs mnpu
WU3MEHEHUHU YPOBHS MOJIE3HOTO CUTHAJIA 110 OTHOLIEHUIO K YPOBHIO ITOMEX.

3.2 TecroBble 3a1aHus

— 1. TectoBblii KOHTPOJb MPOBOJUTCS IO BCEM pasleiaM AUCHUIUIMHBL [1], a HWMeHHO:
Maremaruueckue Mojenu curHaioB u 1nomex IIpeoOpazoBanusi curHanoB KoaupoBanue kaHana
KomupoBanue wucrounuka [emonmynauus uudpoBbIX CUTHAIOB MHOrokaHajibHas Imepefada U
MHOTOCTAHIIMOHHBIN JocTyn [IpUHIUIIBI MOCTPOEHUS ceTel AMeKTpocBaA3u Beero nmeercs 163 TecTOBBIX
Bompoca. [Ipumep TUIOBBIX BOMPOCOB ISl TECTOBOTO KOHTPOJIA MO pasaeny «Jlemomynsaius nudpoBbIx
curHanoB»: 1. B xorepentHoil CIIM reneparopbl Hecyliedl B MepedaTdydKe U MPUEMHHUKE JIOJKHBI
oOnamarh Takol CTaOMIBHOCTBIO, YTOOBI (Da3bl BBIIABAEMBIX KOJIEOAHHI HE PACXOIWINCH 3aMETHO B
TEUCHHUE {MMITyIbCa, CeaHca CBSI3U, HECKOJIbKMX COTEH UMIYIbCOB}. 2. HekorepeHTHOW Ha3bIBaeTCs
cUcTeMa Mepenayu HHPOpPMaluY, B KOTOPOH OXKHJIaeMble 3HAYCHHs HAuYaIbHBIX (Da3 BCEX MPUHUMACMBIX
UMITYIIbCOB  {M3BECTHBI, HEU3BECTHBI, OIICHHBAIOT B IMpouecce mpuema}. 3. B {korepeHTHOH,
HEKOrepeHTHOM, 4dacTuuHokorepeHTHOl} CIIM mpuem ouepenHoro HMMIylbCa paccMaTpUBAaETCs Kak
IpUEM CHUTHala C W3BECTHOW HayaibHOM (a3oil. 4. B {KkorepeHTHO!, HEKOTE€pEeHTHOH, YaCTUYHO-
xorepeHTHO#} CIIM mpueM ouepeqHOro MMITylIbCa pacCMaTPUBAETCS KakK MPHEM CUTHAJa CO ClydailHOMN
HayaJbHOM (ha3o0ii, paBHOMEPHO pacnpeneneHHoi B unrepBasie 0—2x. 5. butoBas BeposITHOCTb OIIMOKH Ha
BBIXOZI€ JIEMOJIYNIATOpa B 1BOMYHOM KorepeHTHO CIIV npu Hanuuuu aJIMTUBHOTO OEJIoro IIyMa 3aBUCUT
JUIIB OT: 1) BEIMUYMHBI pa3HECEHMs HECYIMX YacTOT CHTHAJIOB, COOTBETCTBYIOIIKX cumBoiam 0 u 1; 2)
OTHOUIEHHUS aMIUIMTYJ] MOJE3HOI0 CUTHAla M IIyMma; 3) OTHOLIEHMS SHEPrHMy pa3HOCTHOIO CUTHala K
CHEKTPAJIBHOM IJIOTHOCTH MOIIHOCTH IIyMa; 4) OTHOIIEHUS 3HEPIUH CHUTHAJIOB, COOTBETCTBYIOIMX
cumBosiaM 0 u 1. 6. [TomMexoyCTOHYMBOCTD NPU KOPPEIALUOHHOM MpUEME Olpenensiercs: 1) BennunHon
OTHOILIEHUSI CPEJHUX MOIIHOCTEH CHTHala W IIOMEXW Ha BXOJ€ NPHUEMHHKA B IIOJIOCE CHUrHaia; 2 )
MOIIIHOCTBIO CUTHAJIA HA BXOJ€ NPUEMHHMKA; 3) MOIIHOCTBIO IIIyMa Ha BXOJI€ IPUEMHHUKA; 4) OTHOILIEHUEM
MOIIIHOCTH LIIyMa Ha BBIXOZE€ IPUEMHUKA K MOIIHOCTHU IlIyMa Ha Bxoje. [IpuMep TUIOBBIX BONPOCOB UIf
TECTOBOIO KOHTpOJIA MO pa3aeny "MHorokaHaigpHas Ieperada M MHOTOCTaHIMOHHBIM poctyn" 116.
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HeoOxonumoe ycioBuEe BO3MOXKHOCTH JIMHEMHOTO pasfefieHUs KaHaJbHBIX CHTHAJIOB 0€3 B3aMMHBIX
nomex B MHOTOKaHaIbHOU CIIM: 1) curHambl HOMKHBI OBITH AHAJIOTOBBIMU; 2) CHTHAJBI JOJDKHBI OBITh
JUHEWHO HE3aBUCUMBIMU; 3) CHUTHAJBl JOJDKHBI OBITh IM(POBBIMH;, 4) CHUTHAIBI JIOJDKHBI OBITh
cinyyaiiabiMi.  117. Cunxponmsanusi He TpeOyercs: 1) B mHorokananbHbix CIIM ¢ BpemMeHHBIM
pazneneHueM KaHaioB; 2) B MHorokaHaibHblX CIIM ¢ KOJOBBIM pa3neneHueM KaHaloB. 3) B
MHOTOKaHAIBHBIX [H(ppoBbiXx CIIM c YacTOTHBIM pa3ie’eHueM KaHajioB, 4) B MHOTOKaHAJIBHBIX
anHasioroBeix CIIM c¢ vacTtoTHbIM pa3neneHueM kaHaioB. 118. OpToroHaJbHOCTh KaHAJIbHBIX CUTHAJIOB
HeoOxomuma: 1) Ui yMeHbIIEHUS TpeOyeMo#l TIOJIOCHI YacToT, 2) Ul YIPOLICHHS YCTPOHCTBA
pas3zeneHusi KaHaioB; 3) JUIsd YBEIWYCHUS OTHOIICHUS CUTHAI/IIyM; 4) Uil YBEIUYEHHUS CKOPOCTH
nepenaun wHpopMmarmu. 119. Tlpum ymnotHennn kaHasioB B cucteme ¢ BPK  wmcmomssyror: 1)
MYJIBTUIUIEKCOP; 2) Ha0Op MOJIOCOBBIX QHIBTPOB; 3) OJ0K reHeparopoB N rapMOHHYECKHX KOJICOaHUH H
cmecureneit; 4) 610k N reHeparopoB OPTOTOHAIBHBIX JIBOMYHBIX TocienoBatenbHocTei. 120. [lpu
yIioTHeHUH KaHasioB B cucteme ¢ YPK wucnonesyror: 1) Myasrumiekcop; 2) HaOOp MHOJOCOBBIX
¢unbTpoB; 3) 610K reHeparopoB N rapmMoHHYecKux kosebaHuil u cmecureneil; 4) 6mox N reneparopos
OpPTOTOHAJBHBIX JBOMYHBIX MocienoBarenbHocTeil. 121. OtanunTenbHOe CBOMCTBO CHMHXpOcHrHana: 1)
OH MEpPUOJUYECKH TOBTOpSAETCSA; 2) HAYalbHbII M KOHEYHBIM CHMBOJBI COBHANAIOT; 3) HE MOXKET
MOSIBUTHCS B UHPOPMALIMOHHON NOCIIEI0BATEILHOCTH.

3.3 Tembl fOMaIHUX 3aaHU

— 1) Huckperuszanus HempepbiBHbIX curHanoB, ALl u IIAII. 2) Jluneiinble GrouyHBIE KOABI,
kosb1 XommuHra. 3) [uknuyeckue xkogwl, koapl BUX . 4) Cxopocth nepenaun nadopmaruu. [Ipomyckaas
CcrocoOHOCTh KaHama. 5) M30BITOYHOCTHP M KOJAMPOBAaHME B KaHaax 0Oe3 momex. 6) Jlemomymsims
uM(pOBBIX CUTHANIOB. 7) MHOrocraHiMoHHblil goctyn. Tunosslie 3amaun. 1. CTyneHT MOXET MOJYy4UTh
3a4eT ¢ BeposaTHOCThIO 0,3, HE mpopaboTaB BeCch Marepuai, u ¢ BeposTHOCTHIO (0,9, mpopaboTaB BeCh
Marepuan kypca. Kakoe komuyecTtBo WH(MOpPMAIMK O TOATOTOBIEHHOCTH CTYACHTa K 3a4eTy MOXKHO
MOJYYUTh MO JAHHBIM O pe3ynbraTax cnadu 3adera? B cpeanem 90% CTyneHTOB TOTOBBI K Cade 3a4yeTa.
2. IorpemHocTh azomeTpa pacmpeeneHa HOPMaIbHO cO C.K.0. 3°. Haiitu kommdecTBO MHQOpMAINH,
MOJIy4yaeMoil pH U3MEPEHUH 3HAUEHUsl Ha4adbHOU (has3bl paioCHUTHAlIA, €CITU OHA MOXKET C OJAMHAKOBOM
BEPOSITHOCTBHIO TMPUHATH J1000€ 3HaueHue. 3. BBIYUCINUTH MPOMYCKHYIO CIOCOOHOCTH CTaHIAAPTHOIO
tenedonHoro kanana ¢ noiocou (0,3 — 3,4) k['11, eciu 1rym B KaHasie OCTbI TayccoB, a sl 00ecCTIeueHUs
TpebyeMoro kaudectBa mpuéma HeoOxoaumo umerh ab. Kak M3MEHUTCS 3TO OTHOIIEHHE MpU TOH ke
MIPOM3BOUTEIILHOCTH UCTOYHHUKA, €ClIi Cy3uTh mnosiocy kaHana a0 0,8 kI'u? 4. CooOmieHue Ha BBIXOJE
HMCTOYHHKA O€3 maMsATH COCTOMT M3 OykB, IpHHHMarONIuX 3HaueHue A u B ¢ BepostHocTsMu 0,7 u 0,3.
[IpousBectu komupoBanue o Mmerony lllennona-®aHo OT-AETbHBIX OYKB, ABYX- M TPEXOYKBEHHBIX
6moxoB. CpaBHUTH KOIbI 110 UX 3¢ dexkTuBHOCTH. 5. COCTaBUTH KOJOBYIO TaOIUILy, OMPEACTUTh KOJAOBOE
pac—CTOSIHUE W BBIYUCIUTHL MHUHUMAJIbHOE 3HAYCHHE H30BITOYHOCTHU 3-pa3psiAHOTO JBOUYHOIO KOJa,
YAOBJIETBOPSIOLIETO TPEOOBAHUSIM: &) KOJI COJEPKUT MAKCUMAIbHOE KOJIMYECTBO KOJIOBBIX CIIOB; 0) KOJ
oOHapyKuBaeT BCE OJHOKpATHbIC OIIMOKHU; B) KOJ HCIIPABIIAET BCE OAHOKpaTHbie omuOku. [locTpoutsh
F€OMETPUYECKHE MOJIENH MOTYYEHHBIX KOJOB.

3.4 Tembl HHANBUYAJTbHBIX 321aHUI

— 1) Maremarnueckoe omnucaHue CcurHaioB u mnomex. 2) KoxupoBanue wucroyHuka. 3)
KogupoBanue kanana. 4) OmubOku npu aemonynsuuu. Perenepanus mugpoBoro curHaia. TumoBoit
npuMep pacueTHod paboTel: PacuerHast pabora 4, nara ciaum :xxx Kaxayro u3 paboT MpencTaBUTh B
BUJIE OT/AENbHOM Opourtopel. Bce pacuersl conmpoBoXkAaTh MNOAPOOHBIMU TOSICHEHUSIMH BIUIOTH 10
IIOJICTAHOBKM 4YMCIEHHBIX 3HaueHui. llocnme 3aBepiieHMs Bcex BBIUMCIEHHH IO KaXIOM U3 3ajady
Pe3ynbTaThl OKPYIVISIOTCS 10 IBYX 3HAKOB MOCIIE IECATUYHONW TOUKU U MPUBOJATCS B BUE TAOIULBI B TOM
e MopsJIKe, KaK OHU JaHbl B 3aJaHuu. [locnenHee (10N0IHUTENBHOE) 3HaU€HUE B TAOJIMIIE OTBETOB — 3TO
cymMMa S BCeX NpHUBEICHHBIX B Hel 3HaueHUH (KoHTposibHas cymma). 1) Homep BapuanTa paboThl paBeH
HoMepy N cryneHTa B cnucke rpynmnsl. 2) @aiin B popmare Word 2003 ¢ umenem “@amunus-Ipynmna-
Homep paboThl” HampaBiaTh Mo aapecy: xxx@mail.ru. Mcnonb3oBark moaTBepxkaeHUE 00 OTKPHITUU
coobuienns. Bo3moxxHo npeacrasnenue TBepaoi konuu. 3) OdopmiieHre B COOTBETCTBUU CO CTaHIapTOM
TYCVYP. OOs3arenbHbl CCHUIKM Ha HCTOYHHKH, B T. 4. cTyleHueckue. 4) bammel mo paboram,
MPEACTaBICHHBIM MOYKE 24 4Yac yKa3aHHOW JaThl, HAYMCISAIOTCS B IOJIOBUHHOM pa3mepe. 5) PaboTsl,
coJieprKalie MPU3HAKKU KOMMPOBaHUS, JaXKe C MOJACTAaHOBKOM COOCTBEHHBIX JaHHBIX, PACCMATpPUBATLCS HE
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Oynyr. 3amaua 1 1) buToBas BeposATHOCTh OIIMOKM HpU Tepenade HUPPOBOro curHaia FcTouHuk
uHpopMmaiuu co3maetr 1UppoBoil motok B Merabut B cekyHay. Ha BXon paaudolMHUU C BBIXOJA
nepesaTymka MoJaeTcs MOCIeI0BaTeIbHOCTh JBOMUHBIX PAIMOUMITYJIbCOB, MOAYIMPOBAHHBIX 10 3aKOHY
M (M=1 mns AM, M=2 mis UM c oproroHaibHbIMH curHasniamu, M=3 mns ®M). 3agana TpeOyemas
BEPOSATHOCTh OMTOBOM ommOKu Pomr Ha BBIXOJE ONTH-MAJIBHOTO KOTEPEHTHOTO aeMoaynsTopa Pom u
BeIMYMHaA ocinabnenus B iuHuM F. Ha BXoze mpueMHMKa NPUCYTCTBYET aJlTUTUBHBIIN OBl rayCCOBCKHI
IIyM CO CHEKTPaTbHOW IUIOTHO-CThIO No. Omnpenenuts TpeOyeMyr CpPEOHIOI0 MONIHOCTE W
nepenaBaeMbIx curHasioB oboux BujoB (0 u 1) Ge3 mcmonk3oBanus KoppekTupyomero koxa (W1), mpu
ucnoibp30BaHuM (n,k)-koga XaMMuHra B pexxuMe ucnpasieHus omuoku (W2) u B pexnMe 0OHapyKeHHs
ommnoku (W3). OnpenenuTs B KOKIOM U3 PEKUMOB BEPOSITHOCTh OMTOBOM OMIMOKM Ha BBIXOJE JIMHUH
cea3u (nexoxaepa) (Pbl, PB2, PB3). Ilpu pacuerax cuurarh, 4TO BEpPOSITHOCTh OLIMOKM B KaHaje
nepecrnpoca (pexuM OOHapyKeHUs OIIMOKH) MPEHEOPEeKUMO Malla MO0 CPABHEHUIO C BEPOSITHOCTHIO
MOSIBJICHUSI MCKa)KEHHOM KoMOMHaIMu Ha BbIxoje nekoaepa. Ilpumeuanus: 1) 1nBr=10-12 Bt. 2) Ilpu
BBIYMCIICHUM OTHOILIEHHS CHUTHAI/IIyM HEOOXOJUMMO YYWUTBHIBaTh, 4YTO JJIMTEIBHOCTH IE€pEelIaBaeMbIX
UMITYJIbCOB JIOJKHA YMEHBILIAThCS NPU YBEIUYEHHHM M30BITOYHOCTH, UYTOOBI 0OO0ECTEUUTHh 3a/JaHHYIO
cKopocThb nepenauu B nndopmannonnsix cumBoiioB. 3anada 2 1) Perenepanus nugpoBoro cursaia mpu
nepenaye Ha Oonbiine paccrosiHus Ha xaOenbHON JTUHHMM, COAEpKallel N pereHepallMoHHBIX Y4acTKOB,
pereHepanys TBOMYHbIX UMITYJICOB B ITOJTHOM CMBICIIE 3TOTO CJI0BA MPOBOAUTCS JIUIIB B 0OCITYKHBAaEMbIX
pererepannoHHbIX TyHKTax (OPII), pasmemnieHHpIX Ha KaXJA0M M-M ydacTke. Ha ocTanpHBIX ydacTkax
pasMmelieHsl HeoOcnykuBaemble pereHepannonHbie mTyHKThl (HPII), B KOTOpbIX BXOAHOM CHTHai JMILb
ycunuaercs. OnpenenauTs BEPOATHOCTh OMUOKY MPU IEMOIYISALNN CUTHAIA Ha BBIXOJE HEKOTEPEHTHOM
nuaun Pomr, ecnm mpu n=1 sta BennumHa m3BectHa [1]. Haiitm oTHOmenune curnan/mym ql, xotopoe
noTpeboBanock Obl mjsi oOecredeHus TOW K€ BEPOATHOCTH omuOKku Pornr Ha BeIXONIE TMHUM IS JBYX
ciydaeB: 1) Bce pereneparopsl — 310 HPIT (qHPIL, 1b); 2) Bce pereneparopsl — 310 OPII (qOPII, ab).

3.5 Bonpochl Ha cobecenoBaHue

— 1. B uem cmbICH pa3HECEHHOrO MpUEMA CUTHAJIOB M KaKW€ BUIbI Pa3HECEHUS BbI 3HaeTe? 2.
UTo W3MEHHTCS, €CIU TNpHU ONpeAeNieHUH BceX HH(OPMAIMOHHBIX MOHATUH W3MEHUTh OCHOBAHHE
norapudma? TToBnusieT i1 3T0 Ha OCHOBHBIEC PE3yIIbTaThI, KOTOphIe 1aéT Teopus nHbopmanuu? 3. KakoBo
Ha3HAYeHUE KOJOUpPOBaHUS B KaHayie 0e3 momex? 4. Uem Xopoml WM IUIOX HMCTOYHUK HHGPOpPMAILIHH,
obnamaromuii 00IBIION SHTpomHe? 5. MOXHO JIM MPU TOMOIIM B3aUMHOW HHGOPMAIMA HU3MEPSThH
CTENeHb 3aBHCUMOCTH CIIydalHbIX BelW4YWH W ? Ecam 3To Tak, TO 4eM 3TO Jydllle OLEHKHU CTElEHU
3aBUCHUMOCTH MIPH MOMOIIH K03 duIueHTa koppenauun?

3.6 TeMbI ONIPOCOB HA 3AHATHSIX

— Hudpossie curnanel. Jluckperneie curnaibl. [lociaenoBaTenbHOCTh TAyCCOBCKUX CIy4alHBIX
BenmurH. HenpepbiBHble curHaiibl. OCHOBHbIE TIapaMeTpbl: UIMTEIBHOCTb, IIMPUHA CIIEKTpa U
JUHAMUYeCKUil auana3zoH. CrauMoOHapHbBI TayCCOBCKMW  CilydaHbId —mpouecc. benbrii  miym.
V3KononocHbId mpouecc. AIJUTHUBHbIE W MYIBTUIUIMKATUBHBIE TIOMEXU. KaHanm MHOroigy4eBOro
pacnpocTpaHeHHs] BOJH Kak (UIBTP CO CIy4yailHO H3Me-HSIOUNIMMUCS MapameTpamu. MeToabl
AQHATUTUYECKOTO M TEOMETPUYECKOTO TIPEIACTABICHHUS CHTHAJOB M 1oMmeX. JIuHeiHas tumdposas
¢bunbTpalys U reHepupoBaHre MOCIEA0BaTEIbHOCTEW CUMBOJIOB. MOAY/ISAIMS TapMOHUYECKONW HecyIeit
uudpoBsiM curHaiioMm. ba3oBble MeTOAbl MOIYIAIMH. MHOTOMOZUIIMOHHBIE METOIbl MOIYJISIIHH.
BektopHoe mnpexacraBinenue curHaioB. CHEKTpbl MOIYIMPOBAHHBIX CHUTHAJIOB, MEXCHMBOJIbHAS
untepdepenmus. [locnenoBarenpHbI U MapaljieNbHbIN criocoObl nepenadn. CoOcTBeHHAs HHPOpPMALIUS,
sHTponus. M36piTouHOCTh U ee ponb. KoaupoBanue uctoynuka (3¢¢exktuBHOe KoaupoBanwue). llens
CKaTvsl JIaHHbIX W TUNbl cucteM cxarusa. Craructudeckoe koaupoBaHue. Koapl llennona-daxo,
Xaddmana, 6mokoBoe kogupoBanue. CiroBapHbie MeTOIbI KoaupoBanus. Metos Jlemnena—3uBa. MeToabl
ckarus ¢ morepeit uHpopmaruu. [{udpossie kaHansl ¢ momexamu. B3anmuas uHpopmarms. CKOpoCTh
CO3/IaHUs U CKOpOCTh mepenaun uHpopmaruu. [IpomyckHas cnocoOHOCTh kKaHana cBsizH. [IpomyckHas
CHOCOOHOCTh JBOMYHOTO CHMMETPHYHOTO KaHama. Teopembl IlleHHOHA O KOOUPOBAHUH B IHUCKPETHOM
KaHaie ¢ moMmexamu. MHpopMarius B HelpepbIBHBIX curHanax. [IpomyckHast cmiocoOHOCTh HETIPEPHIBHOTO
KaHana ¢ aJJIMTUBHBIM OENbIM TaycCOBCKUM IrymoM, ¢dopmyna IllenHoHa. AnpuopHas uHQOpMAIUs O
cUTHanmax U momexax. KorepeHTHbIE M HEKOTE€pPEHTHBbIE CHCTeMbI mepenadu uHopmamuu. [loctaHoBKa
3aaud 00 ONTHUMAIBHOM JeMOAYIsTope (NMpPHUEMHHKE) IMQPPOBBIX CHUTHATOB. Kputepum Kkadecrtsa.
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Kputepuii MakcuMyma cpeHel BEpOsTHOCTH IPaBUIILHOTO NpueMa. Pearomas cxema, HoCTpoeHHast 10
MPaBUIy MaKCUMyMa aroCTEpUOPHON BepossTHOCTH. OTHOIIEHHE MpaBaonoa00us. OnTUManbHBIA pHUeM
B KaHAJIE C IMOCTOSHHBIMH MTapaMeTpaMu MPH HAJTHYUH aJJIMTUBHOTO Oesoro nryma. BeposiTHOCTh ommoku
IIpM [pPUEME MHOTONO3MIMOHHBIX CHUTHajoB. [lpuem curHasa B yCIOBUSIX MHOTOJYYEBOCTH.
Pasnecennsiii mpueM. CrocoObl pasHeceHus. PereHepanust 1mu@poBOro curHajga B PETPAHCIATOPAX.
[TosnemeHTHBIN TpueM HMUQPOBHIX CUTHAIOB U npueM "B nenom". CnocoOHOCTh Koja 0OHApyKUBaTh U
UCIPABIATh OUIMOKH, KOJOBOE paccrosiHue. Jluneinsle Onounble konpl. Kog Xemmunra. Luknuueckue
konpl. Ilopoxkparommii nmoauHoM. CrocoObl KOAMPOBaHUS U JEKOAMPOBAHMS LUKIMYECKHX KOJIOB.
JlexoaupoBaHHe B cucTeMax C KaHajoM Iepecnpoca. [lomexoycToiiunBocTh CUCTEM € OOpaTHOM CBA3BIO
(OC). KomupoBanue B KaHaIax ¢ MYJIbTUIUIMKaTHBHON MTOMEXOH, IepeMekeHre CUMBOJIOB. OCOOCHHOCTH
CHUCTEM Iepesiaud MH(POpMaIUu, B KOTOPHIX IPUMEHSIETCS IOMEXOYCTOMYMBOE KOJIMPOBAaHUE.

3.7 Tembl 10KJIA/10B
— Texunonoruss MIMO u pabora npu HaaMuWK MYJIBTUILNIMKATHUBHBIX noMex. [louemy ymnoOGHO
HCIOJIb30BaTh pa3Hble METO/Ibl AHAIMTUYECKOTO U T€OMETPUUYECKOTO MPEACTABIECHUSI CUTHAIOB U TIOMEX.
[IpyurHBI MIKMPOKOTO MCIIOJIB30BAaHUS MCEBAOCIYYalHBIX MOcaenoBaTenbHOCTEH. OCHOBHBIE METOIBI
ckarus ¢ norepei nHpopmauu. [losnemeHnTHbIN NprueM HUGPOBBIX CUTHAJIOB U ITpUEM "B 1ieIoM".

3.8 Jk3aMeHalMOHHBIE BONPOCHI

— 0O 1. Uadopmanus. Kanan cesizu. Jluaus cBsizu. 2. JIuckpeTHbie U LU(POBBIE CUTHAJBI, MX
cratuctudeckoe onucanue. 38. Kox, andaBut xoma, ocHOBaHME KoJa. JIMCKpETHBIN CUTHAJ, KaK KOJ0Bas
koMOuHaIus. 39. AIAUTHUBHBIE U MYJIBTHIUIMKATHBHBIE ToMexu. HopmanbHbid Oenbiit mrym. 40. MeTto bt
AQHAJIIMTUYECKOTO M TEOMETPHUYECKOTO MPEJCTABICHUS CHUTHAJIOB M TIOMEX. OHEpruu CHUTHAJIOB U
paccTosHUE MEXy HUMH, HE3aBUCUMOCTb U OPTOrOHAIBHOCTh CUTHAJIOB. 41. Mozenb cucteMsbl nepeadn
unpopmaruu. 42. OcHOBHas TepMHHOJIOTHS B oOnactu 1udpoBoi cBs3u. 43. OCHOBHBIE 3TaIlb
npeoOpa3oBaHus cUTHaNa B HU(GPOBBIX cucTeMax cBs3U. 44. JluckpeTusaius BO BpeMEHU HEMPEPHIBHOTO
curHana. BoccraHoBieHue HENpepbIBHOIO cUrHaja u3 AuckperHoro. Ilym auckperuzanmu. 45.
Mopynsaius uMIyJIbCHON Hecyiiedl HenpepbiBHbIM curHaiom. AWM, LIUM, BUM, Bua crektpos. 46.
ALIT u IIAII. OcHOBHBIE XapaKTEepPUCTUKH, IIIYM KBAaHTOBaHMS, KOMIaHAUpPOBaHUE. VIMITybCHO -KOAOBAast
monaymsitius (MKM), ocHoBHOM nudpoBoit curHai. 47. KonmnuectBo nHbOpMaIum, eTuHUALIBI U3MEPEHUS,
cBorictBa. CoOcTBeHHass MHGOPMA-IIHS, YHTPOIHS], U30BITOYHOCTh. 48. DHTPOTHUS TOCIEIOBATEILHOCTH
CHUMBOJIOB. YCIIOBHAsl SHTPOIHUA, YAEJIbHasg SHTPOIUS, MU30BITOYHOCTh M MPUYMHBI ee MosBieHus. 49.
Cpenusis B3aumHass uHpopmanua. CKOPOCTb CO3JaHHS, CKOPOCTh IEpelayd U CKOPOCTh IOTEpPHU
unpopmanuu. TexHuueckas ckopocTh nepemaun uHpopmanuu. 50. Mudbopmanus B HempepbIBHBIX
curHanax. JluddepenuuanbHas SHTPONUS HEMPEPHIBHO-TO OTcYeTa. YcloBHas AuddepeHiuanbHas
sutponus. 51. IlpomyckHasi cnocOOHOCTh AMCKPETHOTO KaHaja CBs3H, ompeneneHue. [IpomyckHas cro-
COOHOCTh JBOMYHOTO CHMMETPUYHOrO KaHana. [IpomyckHass cmoCOOHOCTh HENMpPEepBhIBHO-TO KaHaja.
DHepreTudeckas M yactotHasa 3¢ddexruBHocTh. 52. CornacoBaHue KaHaiaa ¢ UCTOYHUKOM HH(OPMALIUU.
Kon, andaBur koma, ocHoBanme kona. Kmaccudukanus komoB. KoaumpoBanue uctounuka. Teopema
lennona /i kaHa-na 6e3 momex. D¢ GdeKTUBHBIE KOJbI, TPUHIUIBEI d3PPEKTUBHOTO KOIUPOBaHUS. 53.
Kon Xaddmana, npumep koaupoBaHus andaButa U3 4-X CUMBOJIOB ¢ BepostHocTsamu (1/8, 1/8, 1/4, 1/2),
M30bITOUHOCT U 3 (GEeKTUBHOCTh 0 U mocne koxupoBanus. 54. Kon Illennona - ®awno, mpumep
KonupoBaHus andaButa U3 4-X CHUMBOJIOB ¢ BepositHO-cTamu (1/8, 1/8, 1/4, 1/2), u30BITOYHOCTH H
3¢ GeKTUBHOCT 10 U Tocie koaupoBanus. 55. Cxarue undopmanuu. Anroput™ Jlemmnena —3uBa. 56.
KomupoBanue B kanane ¢ momexamu. lIpsmas u oOpaTHas Teopembl O KoaupoBaHuH. OCHOBHBIE
MPUHIIUIBI TTOMEXOYCTOMYUBOTO KonupoBaHus. Knaccudukarus xomoB. 57. JluHeitHble OMOYHBIE KOJBI.
I'eomerpuueckoe mpencraBieHue kojaa. KoaoBoe paccTosi-HHE, KpaTHOCTh OOHApYyKUBAaeMbIX H
uchpaBisgeMbix omuOok. 58. JluHeitHble OJI0YHBIE KOABI C OJHOKPATHONW MPOBEPKONM Ha YETHOCTD.
CuHpoMHBIE U ITPOBEpOUHbIe COOTHOIIEHU. Cxema Kozepa U nexoaepa 59. Jluneiinsle Ol0YHbBIE KOJIBI C
MPOBEPKOW HA yeTHOCTh. [Ipon3Boasiias u mpoBepouHast Mmarpuiibl. [IprBeneHre Kk KAHOHUYECKOMY BULY.
Omnpenenenune xomoBoro paccrostHus o Marpunam G u H. 60. Kog Xemmunra. CpoiictBa. CrpykTypa
MPOU3BOIAIIEH U NpoBepouHOi Marpull. Cu-cremarnueckuit ko Xsmmunra (7,4). Kogep u aexonep. 61.
HepaBenctBo Xommwuura. Ero ¢usumyeckuii cMbICT W 3HauY€HHE B TEOPUH KOAUMpOBaHUA. 62.
OproroHansHbie M OHOpPTOTOHANBHBIE KOAbl. Marpuna Anamapa. 63. Iukmuueckue konbl. OCHOBHBIE
cBoiictBa. [lonuHOMUANBHOE MIPENCTaBICHNUE, TPON3-BOASAIIMI U MPOBEPOUHBINA MOJTUHOMEL TpeboBaHuUs
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K IpOU3BOASALIEMY NOIMHOMY. 64. Lluknnueckue Koabl. ANTOpUTMBI KOAUPOBAHUS LIUKIMUYECKOTO KOAA,
cXema KoJepa CH-CTEMaTHYecKoro kozga. 65. AJNropuUTM AEKOJMPOBaHUS IMKIMYECKOTO KOJa, CXeMa
JieKo/iepa LUKIn4eckoro kozaa. 66. Iuxinueckue xoapl XsmmuHra, kojael bBUX. 67. CBepToyHble KOIBI.
OcHOBHBIE CBOMCTBA, MPOU3BOIAIINE ITOJMHOMEBI, TIPUMEP Kojepa co CKOpocThio koaa 1/2. 68. Ilonstue o
MaTPUYHBIX, KACKAJHBIX U TypOokomax. 69. Mcnonb3oBaHue kaHaia nmepecnpoca. Buasl oOpaTHOMH CBS3H.
Omnpenenenue BEpOSITHO-CTEH OIIMOOK HpU paboTe JeKoaepa B PEeXHME OOHApyKeHUs OLIHOOK MpH
HE3aBUCUMBIX OIMOKax. butoBas BeposTHOCTh ommOKu. 70. OnpeneneHne BEpOATHOCTEH OMMOOK MpHU
pabote nexoziepa B peKUME MCIPABICHUS OMIMOOK MPU HE3aBUCHUMBIX OHIMOKaxX. bUToBas BEpOATHOCTH
omunOku. 71. Monynsausi rapMoHHUYecKol Hecymedl nugpoBeiM curHaiom. AM, UM, ®M, oTtHOCH-
TenbHast wuian  audepenuuanbHas OM  (OOM). Ilpuumna ee mnpumeHeHus. 72. Mopaynauus
rapMOHUYECKOHM Hecylel aHajaoroBeiM curnaiom. AM, UM, ®M, oxnono-nocuas AM (AMOBII). Bun
CIEKTPOB MOAYIMPOBAHHBIX CHTHAJIOB W I0JI0OCa 4acTtoT, TpeOyemas st mepemadn. 73.
MHOTrono3uMoHHbIE METOABl MOIYIALMA M MNPUYUHBI HUX MpuUMeHeHus. 74. MexcuMBosbHas
uHTEp(EpeHIUI U METOIbl €€ ycTpaHeHHs. MoIylsIus OpTOrOHaIb-HbIX HECYIINX HU(POBBIM CUTHAJIOM
(opToroHasibHbIE YacTOTHO-pasfeseHHble curHansl, OFDM). 75. Kommpomuccsl npu HCHOIb30BAHUU
MOJYIISIIMU U KOJUPOBAHUS, 1IEJIN Pa3pabOTUMKa CUCTEM CBSI3H, XapaKTEpUCTUKA BEPOSATHOCTH MOSIBICHUS
OlIMOKY, MUHUMaJIbHAs IIK-pUHa mosnockl 1o HaiikBucty, Teopema lllenHona-XapTin o mpomycKHOM
criocoOHo-cTH KaHana. 76. IlepemexeHue (MHTEPIUBUHI) CHUMBOJIOB, L€ W METOJbl IPHUMEHEHUS.
Bapuantel mo-ctpoenusi mepemexureneil. 77. CkpemOnupoBanue. llemn npumenenus. I[loctpoenue
ckpeMOiiepa Ha 0aze peKkypcuBHO-TO mHdpoBoro GuiasTpa. 78. MHOXECTBEHHBIA JOCTYI C YaCTOTHBIM
paszeneHueM  KaHaioB. J[OCTOMHCTBA U HENO-CTaTKH, MEXIyKaHaJbHble HCKakeHUs. 79.
MHOKECTBEHHbIA JIOCTYH C BpPEMEHHBIM pa3leieHUEeM KaHaJoB. JlOCTOMHCTBA W HEIO-CTaTKH,
MEXAyKaHalnbHble HCKaxeHUs. 80. MHOKECTBEHHBIM NTOCTYN C KOJOBBIM pa3leieHueM KaHajoB. 8.
Pacmmmpenue cnekrpa. Ilpsimoe pacmmmpenune (Merton npsiMoit mocnenoBaTtensHoCcTH). 82. Pacimmpenue
criekTpa. MeTo Il IPOrpaMMHOM CKaYKOOOpa3HOW MEPECTPOUKH 4acToThl. 83. OpTOroHaIbHOE YaCTOTHOE
ymiotHenne kaHanoB (OFDMA) 84. Jlemomymsiiust 1iudpoBbIX curHanoB. KoppensiimoHHbINH TPUEMHUK U
commacoBaHHbd  (uneTp. 85. emomynsius nudpoBbIX curHaIoB. KorepeHTHOCTh (CHH(A3HOCTB).
KorepeHTHble, KBa3UKOTEPEHTHBIE U HEKOTE€pPEHTHbIE cucTeMbl. CuHXxpoHu3anus. 86. [Ipuem curxanos B
YCIIOBUSIX MHOTOJIYYeBOCTH. MeTonbl OOopbObI ¢ MHOTONMy4eBOCThIO. 87. PammopeneiiHbie JIHHUM.
Perpancnsauus u pereHepanys CUrHaIOB.

3.9 TeMbl KOHTPOJIBHBIX PadoT
— 1) Maremarndeckoe OINHUCaHWE CUTHAJIOB © moMex. 2) KoaupoBaHue wuCTOYHHKA. 3)
Komupoanue kanana. 4) Omulku npu nemoaynsuuu. Perenepanus uudpoBoro curuana

3.10 Tembl pacyeTHBIX padoT

— 1) Maremarndeckoe OINHUCaHWE CHUTHAIOB H moMex. 2) KoaupoBaHue wuCTOYHHKA. 3)
KomupoBanue kanana. 4) Omubku npu nemoaynsauuu. Perenepanus uudpoBoro curxana.

— TumnoBoii npumep pacuetrHoii padorbl: Pacuernas pabora 4, nara cmaum :xxx Kaxnayoo u3
paboT mpeAcTaBUTHL B BHJE OTAENbHON Opomrtopsl. Bce pacdeTsl COMpOBOXIATh MOAPOOHBIMU
MOSICHEHUSIMH BIUJIOTH JIO MOJICTAHOBKHM YMCIIEHHBIX 3HaueHui. [locie 3aBepiienns BceX BBIUYUCICHUN 1O
KaXJI0W M3 3a7a4 pe3yJabTaThl OKPYIVISIOTCS 0 JABYX 3HAKOB IMOCIE ACCITUYHOM TOUKH M MPUBOISATCS B
BHJIe TAONIHUIIBI B TOM K€ MOPSAKe, KaKk OHM JaHbl B 3aaHuu. [locienHee (IOMONHUTENBHOE) 3HAYCHHUE B
TalNuIle OTBETOB — 3TO CyMMa S BCEX MPHUBEICHHBIX B HeW 3HadeHM (KOHTponbHas cymma). 1) Homep
BapHaHTa paboThl paBeH HOMepy N cTy/leHTa B criucke rpymnibl. 2) daiin B popmare Word 2003 ¢ umenem
“@amunus-Ipynma-Homep  paboTel”  HampaBimsaTh 1o  aapecy: xxx@mailru. Vcnons3oBarh
NOATBEPKJIeHHE 00 OTKPBITUU cooOuieHus. Bo3moxxHo mpezcrasieHue TBeproi konun. 3) Odopmienue
B cooTBeTcTBUU co cTanaaproM TYCYP. Obs3arenbHbl CCHUIKM Ha UCTOYHHKH, B T. Y. CTyAeHUYecKue. 4)
bannel mo paboram, mpencTaBlieHHBIM TO3KE 24 yac yKa3aHHOM JaThl, HAYUCIAIOTCS B TOJIOBUHHOM
pasmepe. 5) PaboThl, comeprkalniue npu3Haku KOMHUPOBAHUS, TaXKe C TIOJICTAHOBKOM COOCTBEHHBIX JaHHBIX,
paccMmarpuBaThCs HE OyIyT.

3a0aua 1. 1) butoBas BepoSTHOCTb OIIMOKM HpU meperade mnudpoBoro curHana. VCToOUHUK
uHpopMaiuu coznaet uppoBoil motok B merabut B cexkyHay. Ha Bxoa paauionwHMHM ¢ BBIXOJa
nepeaTyrKa MmoAaeTcsl NOCIeN0BaTeIbHOCTh IBOMYHBIX PAJUOUMITYJIBLCOB, MOAYIUPOBAHHBIX MO 3aKOHY
M (M=1 mna AM, M=2 qns UM c oproroHaiibHbIME curHanamu, M=3 mns ®M). 3agana TpeOyemas
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BEPOSATHOCTh OMTOBON OImMOKM Pomr Ha BBIXOAE ONTHUMAJbHOTO KOTEPEHTHOTo aeMojnynsitopa Pomr u
BeIMYMHA ocnabnenus B inHuK F. Ha Bxose nmpueMHMKa MPUCYTCTBYET aJAMTUBHBIN O€NbIil raycCOBCKUI
IIyM CO CHEKTPaTbHOW IIOTHO-CThI0 No. Omnpenenuts TpeOyeMyr CpPeOHIOI0 MOMIHOCTE W
nepenaBaeMbIx curHanoB oboux BujoB (0 u 1) Ge3 mcnonb3oBaHus KoppekTupyomero xkona (W1), mpu
ucnoibp3oBaHuM (n,k)-koga XaMMuHra B pexumMe ucrpasienus ommoku (W2) u B pexxume oOHapyKeHHUs
ommnoku (W3). OnpenenuTh B KaKIOM U3 PEKUMOB BEPOSTHOCTh OUTOBOM OMIMOKM Ha BBIXOZE JIMHUH
cea3u (nexoxaepa) (Pbl, PB2, PB3). Ilpu pacuerax cuurarh, 4TO BEpPOSITHOCTh OLIMOKM B KaHaje
nepecrnpoca (pexuM oOHapyKeHUs OIIMOKH) MPEHEOPEeKUMO Majla MO CPABHEHHIO C BEPOSITHOCTHIO
MOSIBJICHUSI MCKa)KEHHOM KOMOMHAnMu Ha BbIxoje naekonepa. Ilpumeuanus: 1) 1nB1=10-12 Bt. 2) IIpu
BBIUMCIICHUH OTHOIICHUS CUTHAJ/IIYM HEOOXOIUMO YYHTHIBATh, YTO JJIUTEIBHOCTH IEPEaaBaeMbIX
HUMITYJIbCOB JIOJKHA YMEHbBILAThCS NPU YBEIMYEHUM H30BITOYHOCTH, YTOOBI 00ECHEUUTh 3aJaHHYIO
CKOPOCTb Iepesiauu B nH(popManmoHHbIX CUMBOJIOB.

3aoaua 2 1) Perenepanus mudpoBOro CHUTHaJa MpU Mepefade Ha Oonblnve pacctosiHus. Ha
Ka0eNbHON JIMHUH, COZAEp Kalllell n pereHepallMOHHbIX Y4acTKOB, pereHepalus JBOMYHBIX UMITYIbCOB B
IIOJIHOM CMBICJIE€ 3TOTO CJIOBA MPOBOJAUTCS JIMIIL B OOCITYKMBAaeMbIX pereHepaioHHbix myHkrax (OPII),
pa3MeIIeHHbIX Ha KaXJOM m-M ydacTke. Ha ocTanbHBIX ydacTKax pa3MelleHbl HEOoOCITyKUBacMble
perenepaunonnbsle myHKThl (HPII), B KOTOpBIX BXOAHOM CHUTHan JMIb YycuiauBaercs. Ornpenenurb
BEPOSITHOCTh OLIMOKHU MpHU JEMOIY/ISIUN CUTHAJIa Ha BBIXO/I€ HEKOTepeHTHOM nuHuu Por, ecnu npu n=1
sTa BenuumHa u3BecTHa [1]. Halitm oTHomenwe curHan/mym ql, kotopoe moTpeboBaioch OBl st
obecrieueHus: TOl ke BEpOSITHOCTH oOwWMOKM Pomnr Ha BbIXOJAE JHMHUK Ui JABYX ciy4aeB: 1) Bce
pereneparopsl — 310 HPII (QHPII, nb); 2) Bce perenepatopst — 310 OPII (QOPIL, nb).

3.11 Tembl J1a60paTOPHBIX PadOT

— MHccnenoBanne mpeoOpazoBarenield HEMPEPHIBHBIX BEIMYMH B JBOWYHBIN Koi. MccriemoBaHue
CUCTEMBI CBSI3H C JIEITBTa-MOIYISIIUEH.

— HccnenoBanue CBEpTOUYHOTO KOAMPOBAHMSI M TOPOTOBOTO JekoaupoBaHus. VccnemoBanue
MTOMEXOYCTOMYMBOCTH KOJIa C POBEPKOM HA YETHOCTh M LIUKINYECKOTO KoAa. bruoproronaibHbie KOIbI.

— HWccnenoBanue momMexoycTOMYMBOCTH MpHEMHHKA M-TIO3UIIMOHHBIX LU(POBBIX CUTHAJIOB.
HccnenoBanne MOMEXOYCTOMYMBOCTH PA3IWYHBIX METOJOB MOIYISIUU TpU Tepefade JaHHBIX.
Hccnenoanne moMexoyCTOMYMBOCTH PA3HECEHHOTO MpHUeMa.

— HccnenoBanue cucteMbl CBS3M C BPEMEHHBIM pa3JelieHHEM KaHAJOB C BPEMS-UMIYIbCHOMN
MOJYIISIITUCH.

3.12 Tembl KypCOBBIX IPOEKTOB (pPadoT)

— MmuorokanansHas 1udposas CIIN npeanaszHavyena aisa nepenadd mu@pOBBIX CHTHAIOB 0T M
OJTHOTUIHBIX HMCTOYHUKOB HH(GOpMAIMU IO OJHOMY WM HECKOJIbKUM apeHAYeMbIM CTaHAAPTHBIM
aHAJIOTOBBIM KaHAJlaM U XapaKTepHu3yeTcs CIeNyIOIIMMH mapameTpaMu: 1) yucio xaHanoB M; 2) niauHa
JIBOMYHOM KOZOBOM koMOuWHaImu (cioBa) Ha Bxoje kaHaia Kc, Out; 3) cpenHssi CKOpOCTh Ha BXOZE
KaHana Vc, cnoB/c; 4) THIN KOPPEKTHPYIOLIETO Kofa; 5) TUI MaHHUMYISUU; 6) crocod yIIOTHEHUs
KaHaioB; 7) OWTOBas BEPOSATHOCTh ONIMOKM Ha BBIXOJE NEMOIYNsATOpa B mpsMoM Kanane PO; 8)
CHEKTpabHasl MJIOTHOCTh MOILIHOCTH aJAWUTHBHOTO OENOro myMa Ha BXOJaX MPUEMHHUKOB MPSMOTO H
obparHoro kaHanoB No, Bt/I'm; 9) 3aryxanue B mpsMoM u oOpatHoMm kaHanmax, Guo. Bompocsl,
noJuiekanie paspaborke: 1) pazpaboTka yKpYMHEHHOW CTPYKTYpPHOH CXeMbl CHUCTEMbl B ILIEJIOM MJis
nepeaayy B OJHOM HaIpaBlIEHUU; 2) BBIOOP CrOCOOOB BBEACHHSI W YHMCICHHBIX 3HAYEHUN MapaMeTpoB
CHUHXPOCHUTHAJIOB; 3) BBIOOp Croco0a MYNIBTHIUIEKCUPOBAHUSA - OMTHI, OailThl, cioBa (IpU BpEeMEHHOM
YIUIOTHEHUU KaHaioB) 4) pacueT 3HAu€HUIl BCEX BPEMEHHBIX MHTEPBAJIOB, OMPENEISIIONINX CTPYKTYPY
U(POBBIX KAaHAIBHBIX M (TIPU BPEMEHHOM YIUIOTHEHUWH KaHAJOB) TPYMIIOBOTO CHUTHAJIOB C Y4E€TOM
BIIUSTHUS TIOBTOPHOM Mepenayd KoJOBBIX KOMOMHAIIMI MTpH 0OHAPYKEHUH OIHUO0K; 5) BBIOOpP YHCIEHHBIX
3HAYCHUH TapaMeTpOB KOPPEKTHPYIOMIETO KoJa, OOHApYKMBAIOIIEro OMIMOKH, TMpPH KOTOPBIX
obecrnieunBaeTcs MUHUMAalbHas TpedyeMasi MOITHOCTh TepeIaTuuKa Mpu 3aJaHHOM OUTOBOM BEPOSTHOCTU
OIMOKK Ha BBIXOJE IEMOAYISATOpa; 6) ompeAelieHHWE THIA W TapaMeTPOB MOMAYISIUU, OUTOBOMN
BEPOSATHOCTH OIIMOKM M MOIIHOCTU IepeaTdrka B KaHaje Iepecrnpoca. 7) BbIUUCIEHHE OMTOBOM
BEPOSITHOCTH OIIMOKH Ha BBIXOAE JEMOIYISATOPA, BBIYKCICHHE BEPOATHOCTH OIIMOKHA MPH TMpHEME
KOJIOBOTO CJIOBAa X OMTOBOM BEPOSTHOCTH OIIMOKH Ha BBIXOJIE JEKOJepa B peKUME UCIPABICHUS OIIMOKH
MpU BBIOPAHHOW MOIIHOCTH TepeNaTdyuka M HCIOJIb3YeMBIX MapaMeTpax KOPPEKTHPYIOMIEro Koxaa; 8)
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pacdeT OHMTOBOWM BEpOSTHOCTH OIIMOKM Ha BBIXOJE AEMOIYIATOpa B CHCTEME, HE HCHOJb3YIOIEeH
MMOMEXOYCTOWYNBOE KOJAMPOBAHKE, MPU BHIOPAHHOW MOIIHOCTHU Iepenarduka; 9) pa3paboTka IeTaabHOM
(GYHKIIMOHANBHOM CXEMbl KOJiepa M JIeKoAepa, OOHapyKHUBAIOIIEro OMMOKH, /s BBIOPAHHOTO
KOPPEKTHPYIOIIEro Koja, TuO0 MoaenupoBaHue B cpeae Matlab (mo BwiGopy crymenta); 10) pacuer
MOJIOCHI YacTOT, HEOOXOJMMOM Ui Iepenayd TpyNIoBOrO CHTHajla M CHUTHAla Mepecnpoca Ha BBIXOJE
cucremsbl; 11) paspaboTka (QyHKIMOHATBHOW CXeMBl MOIYISTOpPA M JAEMOIYISATOPa B MEPBOM CTYNEHH
yIUIOTHEHMSI; 12) BbIOOp YHMCIIEHHBIX 3HAUE€HUN MapaMeTpoB MOIYIALMM B MEPBOH MU, B Cilydae
HEOOXOIMMOCTH, TOCIEAYIOMNX CTYICHAX YIUIOTHEeHus; 13) pa3paboTka (QyHKIMOHAIBHOW CXEMBI
YCTPOMCTBA TAKTOBOW CHHXPOHHM3AIMH, MPUEMHUKOB KaJpOBOTO M, MPH HEOOXOAMMOCTH, ITMKIOBOTO
CHHXPOCUTHAJIOB; 14) BBIYHCICHHE BEPOSITHOCTEH OMMOOK JIOKHOTO (hasupoBaHus H  cOOs
CHHXPOHHM3AIlMA W ONPE/ACICHNE EMKOCTEH HaKONHUTENIeW I0 BXOAYy B CHHXPOHHM3M H BBIXOJY U3
CHHXpOHM3MA. 15) OlleHKa 4acTOTHI MOSIBICHHS OIIMOOK M 3aKIIOUEHHE O €€ COOTBETCTBHH Ha3HAYCHUIO
cucteMbl; 16) pa3paboTka crmoco0a COMPSHKEHHsT CHUCTEMBI C aHAJIOTOBOM ammapaTypoll 4acTOTHOTO
VIUIOTHEHUS TelNe(QOHHBIX KaHAIOB IS Tepefaddl TPYIIOBBIX CHTHAJIOB 1O OJHOMY HJIM HECKOJIBKUM
apeH/lyeMbIM CTaHJApTHBIM TpakTtam; 17) pa3paboTka CTPYKTYpHOH CXEMBI CHCTEMBI B IIEJIOM JUIS
Tiepe/1adr B OJJHOM HaIpaBICHUH.

4 MeToanyecKue MaTepHaJibl
Jlnst obGecrniedenust mporiecca OOy4eHHUsT W PEIIeHUs 3a7a4 OOy4EeHUs UCTIOIB3YIOTCS CIEAYIOIINE
MaTepHabl:
— METOJIMYECKHUE MaTepuasbl, ONPEAeNAIoNMe MNpOLEaypbl OIEHUBAHUSA 3HAHWM, YMEHUH,
HaBBIKOB U (WJIM) ONbITa JESITENbHOCTH, XapaKTepU3YIOIIMX JTambl (OPMUPOBAHUS KOMIIETEHIUH,
comacHo 1. 12 paboueii mporpaMmsl.

4.1. OcHoBHAas1 JIUTEpaTypa
1. Teopwus snexTpudeckoil cBs3u: Ydebnoe mocooue / AxynmuauueB lO. I1., beparapar A. . -
2015. 196 c. [Dnexrponnbii pecypc] - Pexum pocryma: http://edu.tusur.ru/publications/5858,
CBOOOTHBIN.

4.2. lonoJHUTEILHAS JIUTEpaTypa
1. Pammorexnuueckue 1enu u curaanbl. Yacte 1 Teopus curHanoB u JTWHEHHBIE TeNu: Y4ueOHOoe
nmocoone / Kaparaeea H. A. - 2012. 261 c. [OnekrponHbIi pecypc] - Pexum mocryna:
http://edu.tusur.ru/publications/2798, cB0OO HBIH.

4.3. Oo6s13aTeibHbIE Y4eOHO-MeTOAMYECKHE MOCOOHsI

1. Teopus »snekTpuueckoil cBs3u: Y4eOHO - MeToIMYecKkoe Mocodue s TMPOBEICHUs
MPAKTUYECKUX 3aHATHH U CAaMOCTOSTEIbHOM paboThl cryneHTtoB / AxymuaudeB 1O. I1. - 2012. 202 c.
[DnexrponHsIit pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1758, cBoOOAHBIN.

2. MuorokananebHas 1udpoBas cucrtema mnepenadd uHbopMmaruu: Y4eOHO-METOAMYECKOe
nmocoOue Mo BBIMIOJHEHUIO KYpPCOBOTO MPOEKTa PACYETHOTO 3aJaHUs, CaMOCTOSTEIbHOU padoThl /
bepurapar A. C., Axkymunumue lO. II. - 2016. 41 c. [OnekrponHslii pecypc]| - Pexxum poctyna:
https://edu.tusur.ru/publications/6583, cBOOOTHBIA.

3. Teopus u TexHuka mnepenaun uHPopMmanuu : MeToauueckue yKa3zaHUs 1O MPOBEICHUIO
1abopaTopHBIX pabOT U OPTaHU3ALUU CAMOCTOSTENbHOU paboThl cTyaeHToB / HoBukoB A. B., bepurapar
A. C. - 2015. 48 c. [DOnexrponHsiii pecype]| - Pexxum nocrtyma: https://edu.tusur.ru/publications/4978,

CBOOO/IHBIH.
4.4. Ba3bl 1aHHBIX, HHPOPMALHOHHO CIPABOYHbIE H MIOHCKOBBIE CHCTEMBI
1. HayuHo-o0pa3oBarenbHbiii nopran TYCYPa - http://edu.tusur.ru.
2. bubmuorexa TYCVYPa - http://lib.tusur.ru.
3. OnmnepanuonHas cuctema Windows.
4. MathCad
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