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2  |IIpakTudeckue 3aHATHS 0 6 6 9acoB
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4 | Bcero aynmuTOPHBIX 3aHATHIMA 8 10 18 9acoB
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7 |IloaroroBka u cmaya dK3aMeHa 0 9 9 JacoB
8 | OOmas Tpy10eMKOCTh 61 83 144 4acoB
4.0 3.E.

Kontponbabie paboThl: 6 cemectp - 1
Ok3ameH: 6 cemecTp

Tomck 2018

CornacoeaHa Ha noptane N2 29700



Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
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:

Jexan 3uB® . B. Ocumnos
3aBeyrOnIMi BeIMTycKaromen kad.

CBYuKP C. H. lllapanrosuu
OKCIEPTHI:

noueHt kad. TOP C. W. boromosnos

JlonieHT Kadenps
CBEPXBBICOKOYACTOTHOW U KBAHTOBOM
paguotexuuku (CBUuKP) A. 1O. [Tonikos
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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/1.6) otHOCUTCS K 610Ky | (BapuaTuBHas
4acTh).

[TpenmecTBYOMUMU  TUCHUIUIMHAMY, (DOPMHUPYIOIIMMHA  HadajdbHBIC 3HAHUS, SBISIOTCS:
udposas o6padoTka curnaisos, MapopmaTuka.

[Tocnenyromumu qucruruimHaMu sBistioTcst: L{udposast 06paboTka curHanos, BerauciurenpHas
TEeXHHUKA ¥ UH(OPMALMOHHBIE TeXHOIOTUH, OnTHYecKre MU(PPOBbIE TEIEKOMMYHUKAIIMOHHBIE CHCTEMBI,
[IpenmuruioMHas mpakTUKa.

3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUS JUCHUIIMHBI

[Tpornecc n3yyeHHs QUCUUIUIMHBI HAIIPaBJICH Ha (JOPMUPOBAHHE CIEIYIOUTNX KOMIIETECHIIHIA:

— IIK-8 ymenuem cobupaTh M aHaIM3UPOBATh MHGOPMALUIO JUIsI (GOPMHPOBAHUSA HCXOIHBIX
JAHHBIX JUISl IPOCKTUPOBAHUS CPEACTB U CETEH CBS3U U MX DJIEMEHTOB;

— IIK-9 ymeHuemM mnpoBOAUTH pacyeTbl IO TMPOEKTY CETEeH, COOPYKEHUH U CpEeACTB
MH(POKOMMYHHUKAIIMI B COOTBETCTBHHM C TEXHWYECKHM 33/JIaHUEM C HCIOJIb30BAaHMEM KaK CTaHAAPTHBIX
METOJIOB, IIPUEMOB U CPEICTB ABTOMATU3ALUU IPOEKTUPOBAHHUA, TAK U CAMOCTOSTEIIBHO CO3/1aBa€MBbIX
OPUTMHAJIBHBIX MPOTPamMM;

B pe3ynbrate u3ydyeHus IUCHUILTUHBI 00Y4aroLUIHics JOKEeH:

— 3HaTh METOJbl MAaT€MaTHYECKOTO OMNMHCAHMS JMHEHHBIX IJUCKPETHBIX CHUCTEM; OCHOBHBIE
ATanbl MPOEKTHUPOBAHUS LUGPOBBIX (UIBTPOB; OCHOBHBIE METOJbl CHHTE€3a W aHajiu3a YacTOTHO-
M30MpaTeNbHBIX HUPPOBBIX (UIBTPOB; METOJBl MAaTeMaTHYECKOTO OIMUCaHMUA IU(PPOBBIX (HIBTPOB B
BUJIE CTPYKTYpPBI; METOJI aTEMATUYECKOTO OMUCAHUS AMCKPETHBIX CUTHAJIOB C MOMOIIbIO JUCKPETHOTO
npeobpasoBanuss Pypee (HAIID); anroputm ObicTporo npeoOpazoBanuss dypwee (BIID); npuHIHNIBI
OLIEHKH IIIyMOB KBaHTOBaHHS B LU(POBBIX QUIbTPaX ¢ PUKCUPOBAHHOMN TOUKOM; IPUHLUIIBI TOCTPOCHUS
CUCTEM OJTHOKPATHOW MHTEPIOJISALIAN U IEHUMALUN;

— yMeThb OOBSCHATH MaTeMaTHUYECKO€ ONHCAHHE JIMHEMHBIX AMCKPETHBIX CHCTEM B BHJIE
QJITOPUTMOB; BBITIOJHATH KOMITBIOTEPHOE MOJIEIUPOBAHUE JTMHEHHBIX JUCKPETHBIX CHCTEM HAa OCHOBE UX
MaTeMaTHYeCKOro OIUCAHUA; 3ajaBaTb TpPeOOBaHMA K YACTOTHBIM XapaKTEPUCTHKAM LU(POBBIX
¢uabTpoB; 000CHOBBIBATH BBIOOp Tuna Lupposoro ¢uiubrtpa, KMUX wumu BUX (c xoneuHoil wim
0eCKOHEeUHOU MMITYJIbCHON XapaKTEePUCTUKON); CHHTE3UpOBaTh LIU(PPOBON (PUIBTP U aHATU3UPOBATH €TO
XapaKTePUCTUKU CPEICTBAMU KOMIIBIOTEPHOIO MOJEIUPOBAaHUS; OOOCHOBBIBATH BHIOOP CTPYKTYpPHI
u(ppoBOro (GpUILTPA; BBHINOJIHATH KOMIBIOTEPHOE MOIETUPOBAHHME CTPYKTYpHl LUGPOBOro (GuibTpa;
BbIUKCIATh 1D nucKkpeTHOro curHaiga ¢ moMoIlbio anroputMoB BII® cpenctBamu KOMIIBIOTEPHOTO
MO/JICIMPOBAHUS; OOBACHATH PUHLUIIBI IOCTPOCHUSI CUCTEM OJHOKPATHOM MHTEPHOJISAIMY U ISIIMMAaLIH.

—  BJaJeTh HaBbIKAMH COCTaBJICHUS MaTEMaTHUYECKUX MOJENel TMHEHHBIX AUCKPETHBIX CUCTEM
U JUCKPETHBIX CUTHAJIOB; HABBIKAMHM KOMITBIOTEPHOTO MOJEIUPOBAHMS JTUHEHHBIX JUCKPETHBIX CHCTEM;
HaBBIKAMU KOMITBIOTEPHOTO TPOEKTUPOBAHUS LUGPPOBBIX (UIBTPOB; HABBIKAMH KOMIIBIOTEPHOTO
Beruncienns I1® va ocuose bITD.

4. O0beM AUCHHMILVIMHBI U BUJbI Y4eOHOH padoThl
OO6mas TpyloeMKOCTh JUCHUIUIMHBI cocTaBisieT 4.0 3aueTHbIX €IWHHUIBI U Mpe/iCTaBieHa B
tabmuie 4.1.
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Tabmuma 4.1 — Tpy10eMKOCTh TUCIUTLIAHBI

Bunb! yueOHOM nesTeNbHOCTH Bcero gacos CemecTtpbl
5 cemectp 6 cemectp

AyIUTOpHBIE 3aHATHUS (BCETO) 18 8 10
Jlexnun 8

[IpakTuyeckue 3aHATHS 0

JlaGopaTopHbie pabOThI 4 0 4
CamocrosrenbHas padoTa (Bcero) 117 53 64
OdopmieHue oT4eTOB MO JA00PATOPHBIM 30 12 18
paboram

[IpopaboTka JIEeKIMOHHOTO MaTepraa 29 29 0
[ToaroToBKa K MPAKTUYCCKUM 3aHATHUSM, 42 12 30
ceMHUHapam

BrlmmotHEHHE KOHTPOIBHBIX PaboT 16 0 16
Bcero (6e3 sx3amena) 135 61 74
[loaroroBka u craya 3K3aMeHa 9 0 9
OO6mias TpyA0€MKOCTb, U 144 61 83
3auerHble EMUHUIEL 4.0

5. Conep:xanue TUCHUILIUHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUBI 3aHATHH
Pazensr qTUCHMIUTMHBI ¥ BUBI 3aHATUN TPUBEICHBI B TabmuIe S.1.
Tabmuua 5.1 — Pa3aensl AUCHUIUINEEBL U BUIBI 3aHITUHA
Haspanwust pa3znenoB AUCHUILTAHBI = LR 8 R EREme B 32
5 cemecTp

1 AHanoroBblii HHTEp(dElc BBOAA-BHIBO/IA 2 0 0 22 24 |TIK-8, TIK-9
s cuctem LHOC.

2 ludpossie GUILTPHI. 2 0 0 19 21 |TIK-8, TIK-9
3 MuorockopoctHble cucteMsl LIOC 2 0 0 IK-8, T1K-9
4 OxoHHbIE PYHKIINH 2 0 0 IK-8, T1K-9
Hroro 3a cemectp 8 0 0 53 61

6 cemecTp

5 AnanoroBblii HHTEpQEiic BBOIa-BbIBOIA 0 2 0 8 10 |IIK-8, ITK-9
s cuctem LHOC.

6 Lludpossie GUIBTPHI. 0 0 0 0 0

7 MuorockopocTtHbie cuctembl [[OC 0 2 2 30 34 | TIK-8, I1K-9
8 OxoHHBIC QYHKITHHT 0 2 2 26 30 |TIK-8,TIK-9
Hroro 3a cemectp 0 6 4 64 74

Hroro 8 6 4 117 135

5.2. Conep:xanue pa3ieioB JMCUUILIAHBI (110 JIEKIUSIM)

CornacoeaHa Ha noptane N2 29700




Copepxanue pa3aesioB JUCIUILINH (IO JIEKIUSIM) TPUBEICHO B TabnuIe 5.2.
Tabmuma 5.2 — Coneprkanue pas3ieoB JUCIUIUIMH (IT0 JICKITUSIM)

HasBanus pasnenos

Coneprkanue pa3iesioB AUCITUIUTHHBI (10 JISKITHSIM)

oc

MK

oC
g~
M
bIC
KO

5 cemectp

1 AHaJIOrOBBIN
uHTepdeiic BBoaa-
BBIBOJA JJIs1 CUCTEM
HOC.

IIponecc npeoOpa3oBaHus aHAJIOrOBOrO CUTHAIA B
¢ poBoii. JluckpeTnsanus HU3KOYaCTOTHBIX
II0JIOCOBBIX CUTHAJIOB. OTHOPOAHOE U HEOAHOPOJHOE
KBaHTOBaHUeE U Koxuposanue. [Iponece nudpo-
aHaJIOrOBOT'O NPe0Opa30BaHHU.

Hroro

ITK-8, I1K-

2 lludposie GrIIBTPHI.

Brenenue B udponsie GunbTpbl. Tumsl nudpoBbIx
¢unbTpoB: KUX-punstpel 1 BUX-punbstper. Jtamns
pa3paboTku punbTpa. MeToasl pacyeTa
kodppunuentoB KUX-punptpoB. MeToast
peanuzanun KUX-hunstpoB. Metoss! pacuera
kodppunrentoB BUX-punpTpos. Peannzanus BUX-
(buUIbTpOB.

Hroro

ITK-8, I1K-

3 MHOroCKOpOCTHBIE
cucremsl [JOC

Konnenmus o0pabOTKH MpU HECKOJIBKUX CKOPOCTSIX.
Heunmanus ¢ nensiM maroM. MHTEpnosamnus ¢
LIEeTBIM ImaroM. MHOTOKacKaIHOE TpeoOpa3oBaHue
4acTOThI AUCKpeTn3auuu. [IporpamMmmuas peanuzanus
neuumaTopos. [Iporpammuas peanuzarus
WHTEPIOJISITOPOB.

Hroro

IIK-8, IIK-

4 OxoHHbIE PYHKIINH

CrexTp OrpaHM4eHHOro BO BpeMeHHu curHana. (11D
OTPaHMYEHHOTO BO BPEMEHU CUTHAJIA.
Hcnonbp30BaHNe OKOHHOTO CIUIaKUBaHUSL.
Koaddunment ocnabneHuss OkoHHON QyHKINU.
OCHOBHBIE YaCTOTHBIE XapaKTEPUCTUKH CIIEKTpa
OKOHHOM (PyHKIIMU. OCHOBHBIE CBOMCTBA OKOHHOM
(GYHKIIUHU U UX XapaKTEPUCTUKU.

Hroro

IIK-8, TIK-

Hroro 3a cemectp

8

Hroro

8

5.3. Pa3nenbl AUCHMILUIMHBI U MEKIMCHUIIIMHAPHBIE CBSI3H ¢ 00eceYHBAKIUMY (NPeAbIIYLIHMH)

U o0ecrneuynBaeMbIMHU (l'[OC.]'Ie)]leIIH/IM]/I) AUCHHUIIVIMHAMH

Pazensl MUCHUTUTMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U C 00ECTICUMBAIONIUMHE (TIPEABIIYIITIMH) H
oOecrieunBaeMbIMHU (TTOCIEIYIONMMHA ) JUCITUTUTMHAME TIPEICTABJICHBI B Tabmwuie 5.3.
Tabmuia 5.3 — Pa3gensl IUCHUIUIMHBI U MEXIUCIUTUTMHAPHBIEC CBSA3H

HaunmeHnoBaHme JAUCHUITIINH

Ne pasaciioB JaHHOI JAUCHUIUIUHEBL, JJII KOTOPBIX HCO6XOI[I/IMO
HN3YUCHUC 06eCHeqHBaIOHIHX H 00€eCIIeunBaeMbIX JUCLHMITIINH

1 2 3 4 5 6 7 8
[TpenmecTBytoIHe JUCIUATUTAHBL
1 [udposas odbpadoTka + + + + + + + +
CUTHAJIOB
2 Undopmaruka +
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[Tocnenyromye qUCHUTIIMHBI

1 Hudposas o6paboTka

Hudp P + + + + + + + +
CUTHAJIOB
2 BeruucnuTenbHas TEXHUKA U + + + +
uH(OPMAaLIMOHHBIE TEXHOJIOTUN
3 Ontuueckue nuppoBbIe
TEJIEKOMMYHHUKAIIMOHHBIC + + + +
CHUCTEMBI
4 IlpenauruoMHas IpaKkTUKa + + + +

5.4. CooTBeTcTBHE KOMIIETEHLM, (POPMUPYEMBIX IPH U3YUYEHUHU TUCUMUIIJIMHBI, 1 BUIOB 3aHATHIA
CootBeTcTBHE KOMIIETEHIUI, (OPMUPYEMBIX NPU HU3YYEHUH IUCUUIUIMHBI, U BHUJOB 3aHITHIA
MpeJCTaBICHO B TabmuIe 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMIICTCHIIMHM, (POPMUPYEMBIX MPH H3YYCHUH IAUCIUIUIMHBI, U BHJIOB

3aHSTUN

o] o

E = Bune! 3ausaTril

2 E= ° o s . s s e . = - ®DopMBbI KOHTPOJIS

N = = o Q M s = H WO o\© U = Qv

I1K-8 + + + + KonTponbHas padora,
Ox3ameH, OTUeT 1o
nabopaTtopHoi pabore, Tect

I1K-9 + + + + KoHTtposbHast pabora,
Dk3ameHr, OTUET 110
nabopaTopHoii pabore, Tect

6. NUuTepakTHBHBIE MeTOIbI U (POPMBI OPraHU3al UM 00yUYeHUs!
He npenycmorpeno PVYIIL.

7. JlabopaTopHbie padoThl

HaumenoBanue nabopatopHbix padboT npuBeaeHo B Tadbaune 7.1.
Tabnuua 7.1 — HaumenoBaHue 1a00paTOpHBIX paboT

(]
HazBanus paznenos HaumeHnoBaHue 1a60paToOpHBIX paboT (8 € 38L= % S
6 cemecTp
7 MHOTOCKOpPOCTHBIE Jenumanus ¢ nensiM marom. MHTEprionsinus ¢ 2 [K-8, IIK-
cuctemsl [JOC IIEJIBIM IIIarOM. 9
Hroro 2
8 OxoHHbIe PYyHKIIMH Hcnonp30BaHre OKOHHOIO CIUIAKUBAHUS. 2 IIK-8, TIK-
Hroro 2 9
Hroro 3a cemectp 4
Hroro 4
8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)
HanmMeHnoBaHme MpakTHYECKUX 3aHATHN (CEMUHAPOB) MPUBEICHO B Tadymle 8.1.
Tabnuua 8.1 — HaumeHoBaHMe NPAaKTUYECKHUX 3aHATUH (CEMUHAPOB)
o (@]
HazBanus paznenos HauMeHOBaHMe MPAKTHYECKUX 3aHATHIA (cemunapos) £ 8 £ 81 = & e
6 cemecTp
5 AHanorosblit IIponecc npeoOpa3oBaHus aHAJIOrOBOrO CUTHANA B 2 IK-8, TIK-
uHTepdeiic BBoAa- uudpoBoi. JluckpeTusanus HU3KOYaCTOTHBIX U 9
BBIBOJIA JIJISl CUCTEM II0JIOCOBBIX CUTHAJIOB. OTHOPOAHOE U HEOAHOPOJHOE
6
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HOC. KBaHTOBaHUE W KogaupoBanue. [Iporecc mudpo-
aHaJIOTOBOTO NMPe0Opa30BaHUS.

Hroro 2
7 MHOTOCKOpPOCTHBIE Jenumanus ¢ nensiM marom. MHTEprionsnus ¢ 2 IK-8, IIK-
cuctemsl [1OC LIEeTBIM maroM. MHOTOKackaIHOE TpeoOpa3oBaHue 9

4acTOThI AUCKpeTu3auuu. IIporpammuas peanuzanus
nerumaropos. [Iporpammuas peanuzanus

HWHTEPIOJISITOPOB.
HUtoro 2

8 OxoHHBIC (YHKITUU Hcnonbs3oBanre OKOHHOTO criiakuBaHusi. OCHOBHBIE 2 ITK-8, T1K-
YaCTOTHBIE XapaKTEPUCTUKH CIIEKTPa OKOHHOM 9

¢ynkuuu. OCHOBHBIE CBOMCTBa OKOHHOW (DYHKIIUU H
UX XapaKTEePUCTUKH.

Hroro 2
Uroro 3a cemecTp 6
Hroro 6

9. CamocrosiTejibHasi pabora
Bunasl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (hOPMUPYEMbIe KOMIIETCHIINU TIPEACTABICHEI B
Tabimue 9.1.
Tabmuua 9.1 — Buasl caMoCTOSTENNbHOM PadOTHI, TPYI0EMKOCTh U ()OPMHUPYEMbIE KOMITETCHITHH

Bujisl camocTosiTensHolt S & 4 B 2 &
Hazpanwus paznenos a 22 EE g Z ®opMBbI KOHTPOJIS
paboTsI ~ o oEFE B <
5 cemecTp
1 AnanoroBbiit [ToaroroBka k 6 |IIK-8, KonTponbHast padora,
uHTepdeiic BBOJAA-BHIBOAA | IPAKTHUECKUM 3aHITUSIM, I1K-9 Otuer no 1abopaTopHoit
nst cuctem 1{OC. ceMUHapam pabore, Tect, Dx3aMeH
[IpopaboTka JTeKITMOHHOTO 10
MaTepuaia
OdopmneHne 0T4EeTOB MO 6
nabopaTopHBIM paboTam
Hroro 22
2 Hudpossie punbtpel.  |Iloaroroska k 6 |IIK-8, KonTponbHas pabora,
MPAKTUYECKUM 3aHATHM, ITK-9 Otuer o nabopaTopHoOi
ceMUHapam pabore, Tect, Dx3aMeH
[IpopaboTka JTeKIIMOHHOTO 7
MaTepuaia
OdopmneHre 0T4EeTOB 1O 6
nabopaTopHBIM paboTam
Hroro 19
3 MHOTrOCKOpOCTHBIE [IpopaboTka 1eKIIMOHHOTO 6 |IIK-8, KonTponbHas pabora,
cuctemsl [IOC Marepuaia I1K-9 Tect, Dx3ameH
Hroro 6
4 OxoHHbIE PYHKIINH [IpopaboTka JIeKIIMOHHOTO 6 |IIK-8, KonTponbHas pabora,
Marepuaia I1K-9 Tect, Dk3aMeH
Hroro 6
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Hroro 3a cemectp 53
6 cemecTp
5 AHan0OroBBIA ITonroroBska k 8 [1K-8, Kontposnbhast pabora,
uHTEepdEeiic BBOAA-BBIBOAA |PAKTUUYECKUM 3aHITHSAM, I1K-9 Tect, Ox3aMeH
s cuctem LHOC. ceMHHapam
Hroro 8
7 MHOTOCKOPOCTHBIE BrinosiHeHUE KOHTPOIBHBIX 8 |IIK-8, KoHnTtposbHast pabora,
cucremsl LIOC pabot I1K-9 Ortuer o nabopaTopHOit
abote, Tect, Dx3ameH
ITonroroBka k 12 p ’ >
MIPAKTUICCKUM 3aHATHIM,
ceMHHapaMm
OdopMieHre 0TIETOB TIO 10
nabopaToOpHBIM paboTam
Hroro 30
8 OxoHHBIE (QYHKIUU Bemonnenue koutponsueix | 8 | T1K-8, Konrtponsnas padora,
pabor I1K-9 OTuer no 1abopaTopHoit
te, Tect, Dk3ameH
IloaroroBka k 10 padore, Tecr, Dxsame
MPAKTUYECKUM 3aHATHM,
ceMHUHapaM
OdopmieHne 0T4E€TOB MO 8
nabopaTopHBIM paboTaM
Htoro 26
Hroro 3a cemectp 64
[ToaroroBka u ciaua 9 DKk3aMeH
9K3aMeHa
Hroro 126

10. KypcogBoii npoexT / KypcoBasi padora
He mpenycmorpeno PYIL

11. PeiiTuHroBasi cucreMa jJisl OLEHKHU YCIeBAeMOCTH 00y4aI0 M XCH
PeiiTuHroBas cucreMa He UCIIOJIb3YETCS.

12. Yueb6HO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTieyeHue JUCIUNINHBI

12.1. OcHoBHasi IMTEpPaTypa

1. Iludposas moOunbHas paauocss3b [Tekct] : yueOHOe mocobue it By3oB / B. A. IankuH. -
2-¢ u3M., nepepad. u gom. - M. : Topsiyas nmunust - Tenekom, 2012. - 592 c. (manmuume B OuOIHMOTEKE

TYCVYP - 40 5k3.)

2. Iudposas oOpaboTka curHaioB : YdyeOHOe mocooue st By30B / A. b. Cepruesko. - 2-e u3.

- CII6. : ITutep, 2007. - 750[2] c. (manuune B 6ubmuoreke TYCVYP - 40 3k3.)

12.2. lonoaiHUTEIbHASA JIUTEpPATYypa

1. IudpoBas oOpaboTka curHaioB : ydeOHoe mocobue mis By3oB / M. U. Kypsuwmii ;
denepanbHOe areHTCTBO MO 00pa3oBaHHMIO, TOMCKHMI TOCYZapCTBEHHBIH YHHBEPCHTET CHUCTEM
yrpaBieHus U paauo3aeKTpoHuku. - Tomck : TYCVYP, 2006. - 175[1] c. (nanuuue B 6ubnuoreke TYCYP

- 40 7K3.)

2. Iudposas obpadboTka curHainos : [lep. ¢ anri. / A. B. Onmenreiim, P. B. adep ; nep. : C. A.
Kynemos ; pen. mep. : A. C. Henames. - M. : Texnocdepa, 2006. - 855[1] c. (Hanuuue B Oubmmoreke

TYCVP - 70 5k3.)

12.3. YueOHO-MeTOAMYECKHE MOCOOH S
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12.3.1. O0s13aTesibHBIE Y4eOHO-METOAMYECKHE NT0COOU

1. IludpoBas oOpaboTka cuUTHAJIOB [DIJIEKTPOHHBIM pecypc]: Meronuueckue ykazaHus K
nabopatopHbeIM padotam no aucuurinHe «L{udposas 06paboTka cUTHANIOBY (5 cCeMECTp) CHEIUATbHOCTH
«MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUH U CHCTEMBI CBsI3n» (koa 210700.62) / I'enbuiep A. A., AGeHoB P.
P., PoroxuukoB E. B. - 2013. 25 c. - Pexxum pnocryma: http://edu.tusur.ru/publications/3464 (nara
obpamenus: 11.07.2018).

2. Iudposas obpaborka curnanoB. Yacts 1 [DaekTpoHHBINA pecypc]: Meronuveckue yKa3aHus
[0 TPOBENCHUI0 MPAKTUYECKHX 3aHATUH M OpraHu3aldd CaMOCTOSTENbHOM paboThl CTYIEHTOB,
o0yJaromuxcs IO HaNpaBlICHUI0 TMOAroTOBKM OakanmaBpoB 210700.62 «MH(DOKOMMYHHKAIIMOHHbIE
TEXHOJIOTMM H CHUCTeMbl cBs3u» / AbGenoB P. P. - 2014. 53 c¢. - Pexum pgocryma:
http://edu.tusur.ru/publications/3748 (nara oopamenus: 11.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOMS /IJIs1 JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI M
HHBAJIMI0B

Y4eOHO-METOAMUECKHE MAaTePUATBI TSI CAMOCTOSTEIBLHOM U ayAUTOPHON paOdOThl 00YJarOIINXCS
W3 YUCia JIUIl C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbsSI U HHBAJIUOB MPEIOCTABISIOTCA B (hopmax,
a/IaITHPOBAHHBIX K OTPAaHUYCHUSM WX 3JI0POBbS U BOCTIPUATHS UHPOPMAITUH.

JLst Jid1 ¢ HAPYIIEeHUsIMU 3PeHust:

- B (popMe 3JIEKTPOHHOTO JOKYMEHTA;

— B IIEYaTHOH (OpMe yBETMUECHHBIM MIPU(PTOM.

JIst i1 ¢ HAPYIIEHUsIMU cJIyXa:

- B (hopMe FIEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

Jlais1 U1 ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJIbHOIO anmnapara:

- B (hopMe FIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOH opme.

12.4. IIpodeccuonanbHbie 6a3bl JAHHBIX U MH(POPMAINMOHHBIE CIIPABOYHBbIE CHCTEMbI

1. Ilpm wu3yyeHMH [AWCUMIUIMHBI pEKOMEHAyeTcs oOpamiatbes K  0a3am  JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M IOMCKOBBIM cHUCTeMaM, K KoTopeiM y TYCVYPa oOTkpeIT moctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajbHO-TeXHUYECKOE o0ecnieyeHne JUCHUIIMHBI U TpedyemMoe MporpaMMHoe
odecrneyeHue

13.1. O61ue TpedOBaHUS K MATEPUATIBLHO-TEXHMYECKOMY U MPOrPAMMHOMY 00ecne4yeHUIo
AMCUMILINHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrpaMMHOE o0ecrnedeHne 1Jisl JJeKIIMOHHbIX 3aHATHH
Jlnis mpoBenieHHs 3aHATUI JIEKIIMOHHOTO THIIA, IPYNIOBBIX U MHJIUBUAYAJIbHBIX KOHCYJIbTAlLUM,
TCKYIICTO KOHTPOJIA U HpOMC)KYTOLIHOI\/JI arTeCTal UCIIOJIB3YCTCA yqe6Ha${ ayauTopus ¢ KOJIMYECTBOM
MOCaZ0YHbIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAApTHON y4yeOHOW MeOensblo.
NwmeroTcst aeMOHCTpallMOHHOE OOOpYyJOBaHUE U y4yeOHO-HArJsiAHBIE TMOCOOHS, OOecrneYnBaroInue
TeMaTUYeCKHe WILTIOCTPALMH 0 JEKIIMOHHBIM pa3ziesaM JUCIUITIHHBIL.

13.1.2. MaTepuaJbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecrnedeHne JJIsl MPAKTHYeCKUX 3aHATHH

VYyeOHast ayTuTOpHs

yqe6Ha51 AyauTopus A NpPOBCACHUA 3aHATHI IMMPAKTUYCCKOr'o THIIA, yqe6Has[ AyJUuTOpHUA OJId
MIPOBE/ICHUS 3aHATHUI 1a00paTOPHOro TUMA, yueOHast ayAUTOpUs IS MPOBEICHHS 3aHATUI CEMUHAPCKOTO
TUIIa, MOMCIICHUC IJI MMPOBCACHUA T'PYIIIOBBIX W WHAWBHAYAJIbHBIX KOHCYHBTaHHﬁ, IIOMCIICHUE OJIs1
IIPOBEJIEHUS TEKYILLETO KOHTPOJI U IPOMEKYTOUHOM aTTeCTalluu

634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuna, 1. 47, 314 ayx.

Onucanue UMEIoIIerocs 000pyA0BaHUS:

- Komnerorepsr;

- KommniexT crienmanuzupoBanHoi ydeOHOU Mebenu;

- PaGouee mecto npemnoaasaress.
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[TporpammMHoe oOecrieueHue:

Far Manager
LibreOffice
PDFCreator

13.1.3. MaTepua/ibHO-TeXHUYECKOE U POrpaMMHoOe o0ecriedyeHue sl JJa0opaTOPpHbBIX padoT

YueOHas ayuTOpHs

yueOHasi ayIuTOpUs JJisi MPOBEICHUS 3aHATHH MPAKTHYECKOTO THUIA, ydeOHasl ayIuTOpHUs IS
MIPOBEJICHUS 3aHATUH J1a0OPATOPHOTrO TUIIA, yueOHAs ayAUTOPUS [Tl POBEICHUS 3aHITUIH CEMUHAPCKOTO
TUIA, TIOMEILEHUE JIs MPOBEJACHUS TPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAllUM, MOMEIIECHUE IS
MIPOBEJICHUS TEKYIIEro KOHTPOJIS U IPOMEXKYTOUYHOM aTTeCTalluu

634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuua, 1. 47, 314 aya.

Ornucanye UMeroIIerocs 000pyI0BaHUs:

- Komnerorepsr;

- KommutekT cnenuann3upoBaHHON ydeOHOM Mebenu;

- Pabouee mecto npenopasarens.

[TporpammHoe obecrieueHue:

Adobe Acrobat Reader
Google Chrome
LibreOffice
Mathworks Matlab
Scilab

13.1.4. MaTepuajibHO-TeXHUYECKOE U POrpaMMHoOe oOecneyeHue 1JIs1 CaMOCTOATEIbHOH PadoThl
s camocToATenbHOW pabOThl MCIONB3YIOTCS YUEOHbIE ayTUTOPUHU (KOMIBIOTEPHBIE KJIAccChl),
PACIIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnactp, r. Tomck, Jlenuna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, . ToMck, yin. KpacHoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnactb, T. ToMck, Bepmnauna ynuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmmnuna ynuna, 1. 74, 207 aya.

CoctaB 000py10BaHUS:

- yueOHast mebernb;

- komnbroTepsl kiacca He Hibke IIDBM INTEL Celeron D336 2.81T. - 5 mt.;

- KOMIIBIOTEPHI MOJKIIOYEHbl K ceTu «HTepHeT» M o0ecnedyuBaroT JOCTYN B 3JEKTPOHHYIO
MH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

[lepedeHs mporpaMMHOTO OOECTICYCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKOe o0ecreyeHne M CUMILTUHBI JJIS JTUI ¢ OTPAaHUYeHHbIMH

BO3MOKHOCTSIMHA 3/10POBbA U HHBAJINI0B

OcBoeHME TUCLUIUIMHBI JUIAMH C OIPAaHUYEHHBIMH BO3MOYKHOCTSMM 3/10POBbS U HMHBAJIUJaMU
OCYILIECTBIISIETCA C UCIIOJIb30BAHUEM CPEICTB 00yUEHHs OOLIEro U CIENUaIbHOTO Ha3HAYEHUSI.

[Tpu 3aHATHAX C OOyYAarOIIMMHUCS € HAPYWIEHHSIMM CJYyXa MpPeAyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MYJIbTUMEAUNHBIX CPEACTB U JPYTUX TEXHUYECKHX CPENCTB
npuema/nepenaun yueOHoil nHpopManuu B JOCTYHHBIX (opMax, MOOMIIBHOM CHUCTEMBI IPENOIaBaHUs
U1 O0y4aroUMXcsl ¢ MHBAIMIHOCTHIO, MOPTATUBHOW MHIYKIIMOHHON CHUCTEMBbl. YueOHas ayIauTopus, B
KOTOpOHM 3aHUMaloTCA 00ydaroluecs ¢ HapylIeHHEM cllyxa, 00OpyAoBaHa KOMIIBIOTEPHOH TEXHHKOH,

CornacoBaHa Ha noptane N2 29700 10



ayIMOTEXHUKOW, BUACOTEXHUKOU, IJIEKTPOHHOU TOCKOW, MYJIbTUMENUNHON CUCTEMOM.

[Tpu 3aHATHAX C 00YYIAIONTUMHUCS ¢ HAPYIIEHUSIMU 3PEeHUSIMU TIPETYCMOTPEHO HCITOIh30BaHUE B
JEKIMOHHBIX U Y4YEOHBIX ayIUTOPHUSAX BO3MOKHOCTH IMPOCMOTpPA YIAICHHBIX OOBEKTOB (HAIMpHUMED,
TeKCTa Ha JOCKE WJIM Claiia Ha DJKpaHe) MPU TOMOIIM BHUIACOYBEIUUYUTENICH IS KOM(pOPTHOTO
MPOCMOTpA.

[Ipu 3aHATHAX ¢ OOydYalOIIUMHCS € HAPYWIEHUSIMH ONOPHO-JABUIaTeJIbLHOI0 amnmapara
UCIIOJIL3YIOTCSl aJIbTEPHATUBHBIE YCTPOMCTBAa BBOAAa WHGOpPMAIMU M JPYyTrde€ TEXHUYECKUE CPENICTBA

npuemMa/repeaaun ydeOHo MH(pOpMaluK B AOCTYMHBIX (hopMax, MOOMIBLHON CHUCTEMBbI OOyUYCHHUS st
JIIOIEN C MUHBAJIMAHOCTBIO.

14. OueHouyHble MaTepUAaIbl 1 MeTOAUYECKHE PEKOMEH/IALMHU 110 OPTaHU3AUMHN U3yYeHUs!
AMCHMILINHBI

14.1. ConeprxkaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKHE PEKOMEeHIalluU
s oneHkH cTeneHu chOpMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIICHHBIX 3a TUCHUILTAHON
KOMITETCHIINI UCTOB3YIOTCS OLIECHOYHBIE MaTepUaibl B COCTaBE:

14.1.1. TecToBBIC 3aHaHUA
Curnan c wyacrotoi Oomnblie 4YacToThl HaiikBuCTa JOMKEH NOMABIATHCS 1O YPOBHSA, HE
pazimuuumoro ALIIL:

Ay =201g(28)
Avr = 20lg(V15-2° )+6.02
A =20g(2 )+602
A =20lg(V15-2°)

UYacroTa muckpeTu3anuu o teopeme KoreapHUKOBa T0JDKHA OBITh. ..
0O0JIbIIIC YEM MaKCUMAaJIbHAS YaCTOTa CUTHAJIA

Oonee yem B 10 pa3 6oJbIlie MAKCHMAIILHOM YaCTOTHI CHTHAJIA

paBHA MaKCUMaJIbHOW YaCTOTE CUTHAJIA

OOJIBIIIE YEM YABOCHHAsA MaKCHUMaJIbHAaA 4aCTOThI CMUI'HaJla

Jnst nByX JaHHBIX KOHEUHBIX TocienoBaTenbHocTet x(n) u h(n) ¢ mmuHOMt N1 m N2
COOTBETCTBEHHO MX CBEPTKA OINPEAEIISIETCS KaK

ih(n) x(n

Jenumanust B nndpoBoii 00paboTke CUTHATIOB — 3TO. ..
MIPOIIECC aHATIOTO-TIM(POBOTO MPEOOPa30BaAHUS CUTHATA
mpolecc MuQpo-aHaIoroBOro MpeoOpa3oBaHms CUTHAIIA
MMpOoNneCC MOBBIMCHUA YaCTOThI JUCKPETU3AIUN

MIPOLIECC TTOHMKEHHS YaCTOThI IUCKPETU3AIIUU

OxoHHbIe (QYHKIIMH UCTIONB3YIOTCS JUIA. ..

CrJIa)KMBaHMS PEe3KUX CKaYKOB B CHTHAJe

CHIDKEHHS TpeOOBaHUHM K QUIBTPY HUKHUX YaCTOT MPH JeIIUMAIIH

MOBBILIEHUS pa3peratonieit cnocodnoctu AL

1oJJaBJIeHUs] OOKOBBIX JIETIECTKOB B CIIEKTPE OrPaHMUYEHHOT'O BO BPEMEHH CUTHAJIA
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HuckperHoe npeobpazoBanue Oypbe MO3BOJISET. ..
n30aBUTHCS OT HAOKECHUS CIIEKTpa

MOHU3UTH IIyM KBAaHTOBAaHUS

IIOBBICUTH OTHOLLICHUC CI/II‘HaH/H_IYM

OLICHUTH (HOPMY CIIEKTpa CUTHAJIA

Ot pazpsianoctu AL 3aBucur. ..

BpeMsi 00padOTKH OJHOTO OTCUYETA

HWHTEpPBaJ AUCKPETU3ALINHI

MaKCUMaJibHasi aMIUIUTY 1a curHaia Ha Beixojae ALITT
KOJIMYECTBO YPOBHEH KBAaHTOBAHMS CUTHAJIA B IBOUYHOU popme

Ecnu s maHHOTO MOJI0COBOTO CUTHANIa TpaHuuHble YacToThl mosiockl (fL u fH) — menbie uncna,
KpaTHBIC NIMPUHE TIOJIOCHI CUTHAJIA, CUTHATI MOXKHO OIU(POBATH 0€3 HATOKECHHSI C TEOPETUIECKOU
MUHUMAaJILHON 4aCTOTON

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

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

Wutepnomnsiuus B rudpoBoit 00paboTKe CUTHATIOB — 3TO. ..
IPOLIECC aHATIOTO-IU(pPOBOTo MpeoOpa3oBaHUs CUTHANA
nporiecc IQpo-aHAIOTOBOTO MPeoOpa30BaHMs CUTHATIA

MMpouecCC IMOHMKCHUA YaCTOThI AUCKPCTU3aAllKU
MMponecCC MOBLIMICHUA YaCTOThI AUCKPCTU3alIUN

VYpoBeHb IITyMa KBAHTOBAHUSI MO>KHO CHU3UTh JIByMs CIIOcOOaMu:
MHOT'OKacKaJ{Hasi MHTEPIOJIALUS U UCIOIb30BaHUE (PUIbTPA HUKHUX YaCTOT
BBIOOpKA C 3a11acoM IO 4acTOTE M MOCIeAYIOIas HHTEPIOISLNS
ymenbleHue paspagHoctu AL u ucnonb3oBanue GpUIbTpa HUKHUX 4aCTOT
yBenuuenue paspsaHoctu AL u BIGOpKa ¢ 3amacom 1o 4acToTe

[Tpu wucnonszoBanuu LIAIl HyneBoro mnopsiaka BO3HUKaeT 3PQeKT sin(x)/X, MpU KOTOPOM
MOCTENICHHO YMEHBIIAIOTCS BBICOKOYACTOTHBIE KOMIIOHEHTHI CHTHaia. OTOT J(PQPEKT MOXKHO
KOMIIEHCUPOBAaTh, IPUMEHUB

BBIOOPKY C 3aI1aCOM I10 YacTOTe

®BY na Beixoae 1HAII

®HY na Boixoae LHAII

UppoBoi GUIBTP € XapaKTEPUCTUKOM X/sin(X).

[Tpu npeoOpa3oBaHUM YACTOTHI TUCKPETU3ALMH C HELENbIM [IaroM ACHUMaToOp, HHTEPIIOIATOP U
®HY cnenyer pacnosiaraTh CIeIyIOIIAM 00pa3oM:

UHTEpnoyATop, neuumarop, GHU

JenuMarop, narepnossrop, @HYU

neuumarop, ®HY, uareprionsarop

uHTepnosarop, ®HY, nennmarop

B TpéxkackamHOM aenuMarope Iard JeHUManud JOJDKHBI  YIOBIETBOPATH CIEAYIOIIEMY
COOTHOIIICHHUIO:
M1>M2+M3
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M1<M2>M3
M1=M2=M3
M1>M2>M3

Kaxkoe yTBepxaeHue sSBsieTCs BEpHbIM?

BUX-punbTp — 3TO HecKoabKO nocnenoBareabHbiXx KUX-hunbstpon

BUX-puinbTphl peann3oBaHbl HEPEKYPCUBHO, T.€. OHHU BCETJa YCTONUMBEI

IIpu onunakoBom kojudecTBe KodhdumuentoB KUX-bunbrp umeer Oonee pe3kuid cpes
XapaKTEPUCTUKHU.

B ormuune ot BUX-bunbrpoB, KUX-GuabTpel MOryT MMETh CTPOTO JIMHEHHYIO (a30BYIO
XapaKTEPUCTHKY.

B3anmuo-koppensuuonHas QyHKIus. ..

3TO TO e camoe, 4TO U CBEPTKa

D10 pa3inokeHHe CUrHajla Ha FTapMOHUYECKUE COCTaBIISIOIINE

Omnpenenser CTPYKTypy CUTHAJIa WM €T0 TIOBEICHHE BO BPEMEHHBIX KOOPIMHATAX
OT0 moKazaTesb CXOJCTBA WIIM OOIIMX CBOMCTB JIBYX CUTHAJIOB

TeopeTrueckn MakKCUMAaJIbHOES OTHOIICHHE MOIIHOCTH CHTHAaJIa K MOIIHOCTH IIyMa KBaHTOBAHUS
(SNR(q)) nns nuneitnoro ALII B cinyyae cuHyCOUIANbHOTO CUTHAJA PABHO. ..

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

SNR(q) = 2B+ 1,7 n1b

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

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

[Mudposast prrbTpamms — 3710...

pa3I0KEHUE CUTHAJIa HA TADMOHUYECKUE COCTABIISIOLINE
3aIMUTA OT HAJIOKEHHUs CIIEKTpa

[OJJaBJIEHUE ITOMEX I10CIIe IUCKPETHOro NpeodpazoBanus Oypbe
CBEpTKa CUTHaJIa C UMIIYJIbCHOW XapaKTepUCTUKON (PUIbTpa

NmnynecHas xapakrepuctuka KUX-uibtpa. ..

He mMoxeT ObITh CUMMETPUYHON

OTO OTHOIIEHUE AMILIUTYbI CUTHAJIA Ha BXOJI€ U BBIXOJIHOTO

Omnpenensier CTpyKTypy CUTHaja UM €70 MOBEJEHUE BO BPEMEHHBIX KOOpIMHATaX
CoBnagaer ¢ ko3 punueHTamu QuiIbTpa

Ecnu monoca wactor cur”ana yiexxut B auanazoHe 0-16 x['1p m curHanm guckpeTu3upoBaH 0Oe€3
HaJIOXEHHs, MUHUMaJbHas yacTota HaiikBucra Oyzaer paBHa

128 xI'g

64 kI

32 kI'g

16 xI'g

Kakoe yTBepk/ieHnE ABISETCSI BEPHBIM?

KUX-hunpTpbl Ha MpakTHKE HEPEATU3YEMBI.

KUX ¢unstp nopsinka N conepkut N JIUHUHA 3a1€piKKH, @ KOJIUYECTBO KOI(P(PUIIMEHTOB PaBHO
2N.

NmnynbcHas xapakrepuctuka KUX-gunbTpa Bceraa uMeeT CHMMETPUIO.

UmnynecHas xapakrepuctuka KWX-¢unbTpa Bcerja KOHEYHa W IOJHOCTBIO COBIAJAET C
KodpunreHTaMu QuIbTpA.

14.1.2. Dx3aMeHallMOHHBIE BONIPOCHI
O606menHas cxema [{OC.
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[Tporuecc mpeoOpa3zoBaHUs aHATIOTOBOTO CUTHAIIA B ITU(POBOMA.
Juckperusaiysi HUI3KOYaCTOTHBIX CUTHAJIOB.

JluckpeTrusariysi moja0COBBIX CUTHAJIOB.

OpnHOpoHOE KBAaHTOBAHUE M KOJIMPOBAHUE.

HeonHopoaHoe KBaHTOBaHHE U KOJTUPOBAHHUE.

Bri6opka ¢ 3amacoM 1o 4actoTe Mnpu aHaJIOroBO-LKU(PPOBOM MPeoOpa30BaHUU.
[Tponecc mudgpo-aHaIoroBoro Npeoodpa3oBaHHUs.

OWIBTPHI 3aLTUTHI OT 3€PKaJIbHBIX YACTOT.

Bri6opka ¢ 3amacom 1o yactoTe npu Hugpo-aHaIoroBoM npeoOpa3oBaHUH.
CaepTkKa.

Koppemsanus.

JI1®D u obpatHoe JI1D.

KUX-punetpel 1 BUX-QunbTpsl.

[udposoit hpunbTp. OCHOBHBIC XapaKTepUCTHKU. KpuTepuii cuHTe3a.
Pa3zHocTHOE ypaBHEHHE Kak OCHOBA MPOTPaMMHOM peain3auuu nudpoBoro GpuibTpa.
Oranbl pazpaboTku HUGPOBBIX GUIBTPOB.

Jluneitnas pa3oBasi XxapaKTepUCTHUKA.

Mertonpl pacuera koddurmentoB KUX-puabrpa.

Jlemmanusi ¢ 1eNbIM IIaroM.

WHTEepronsiuus ¢ UEeNbIM IIaroM.

[IpeoOpa3oBaHue YaCTOTHI TUCKPETU3ALUH C HEIIEIIBIM IIAaTrOM.
MHoroxkackagHoe mpeoOdpa3oBaHUE YaCTOThI TUCKPETH3AIUY.

HMmynbCcHAst XapaKTEpPUCTHKA U TiepeaTouHas (QyHKITHS.

14.1.3. TeMbl KOHTPOJBLHBIX Pa00OT
[Tpouecc npeoOpa3zoBaHus aHATIOTOBOTO CUTHAIIA B IIU(POBOIA.
[Iymer kBarToBanus ALIT (anamoroBo-1udpoBoii Ipeodpa3oBaTeNb).
MHuorokackaaHas 1eluMaIus 1 MHTEPHOSIUS.

14.1.4. Tembl 1a00pPaTOPHBIX PAGOT
I[CIII/IMaIII/Iﬂ C OCJIBIM IIaroMm. HHTCpHOHﬂHI/Iﬂ C ICJIBIM IIIaroM.
Hcnonp30BaHnEe OKOHHOTO CTJIa)KUBaHUS.

14.2. Tpeﬁona}ma K OCHOYHBIM MaTepHuajJaaM Uil JUI ¢ OrpaHUYCHHBIMHA BO3MOKHOCTAMMU
3A0POBbLA U HHBAJIUI0B
I[J'ISI Jan; ¢ OrpaHUYCHHBIMHM BO3MOXHOCTAMHU 3O0POBbA W HWHBAJIMAOB MPCAYCMOTPCHBI

AOIOJHUTEIIBHBIC OIICHOYHBIC MATCpUaJIbl, ICPCUYCHb KOTOPLIX YKa3aH B Ta6J'II/II_[C 14.
Ta6J'II/IIIa 14 — I[OHOJ'IHI/ITCJ'IBHBIG MaTepuraibl OCHUBAHUA JIA JIUI C OrPpaHUYCHHBIMU BO3MOKXHOCTAMU

3A0POBbA U NUHBAJINJI0B

Kareropun
00yJaronmxcst

Buael 1OMOTHUTETHHBIX OIEHOYHBIX
MaTepuasoB

@OpMBI KOHTPOJISL U OLICHKU
pe3yabTaTOB OOYUECHHS

C HapyleHusIMU
ciyxa

TecTbl, NMCbMEHHBIE CAMOCTOSITEIbHBIE
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

IIpeuMy1iecTBEHHO MUCbMEHHAs
IIPOBEpPKa

C HapyueHUsIMH
3peHus

CobGecenoBaHue 110 BOIPOcaM K 3a4eTy,
OTIPOC TI0 TEPMUHAM

[IpenmyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHAWBUIYATBEHO)

C HapyueHUsIMH
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemenne nuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCbMEHHBIC
CaMOCTOSITENTbHBIE PA0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JAUCTAaHIITMOHHBIMH
METOAaMU

C orpaHu4eHUSMH TIO
0o0IIeEMe TUITUHCKUM
MOKa3aHUsIM

TecTpl, NMCbMEHHBIE CAMOCTOSITEIIbHBIE
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHI

HpeI/IMYH_[CCTBeHHO IMPOBCPKa
METOJaMM UCXOAs U3 COCTOSHUA
06yqa10meroc51 Ha MOMCHT IIPOBCPKU

14.3. MeToaunuyecKkue PEKOMEHIAIUH 110 OLHCHOYHBIM MaTepHaJdaM IJid JUI ¢ OrPAHUYCHHBIMUA
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BO3MO’KHOCTSIMH 310POBbsI H HHBAJIH/IOB

Jns nui ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 370POBbSI M HMHBAJIHMIOB IPEAYCMaTPUBACTCS
nocTynHas popMa npeaocTaBIeHHs 3aJaHI OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IIeYaTHOU (opme;

- B I1€4aTHOHM (popMe ¢ YBEINUEHHBIM MIPHUPTOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTCHHS ACCHCTEHTOM 33/1aHUS BCIYX;

- Ipe0CTaBIICHUE 3aJaHHs C HCIIOJIb30BAaHHEM CYPI0TIepEBO/IA.

Jluam ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0pPOBbSl M MHBAJHUJaM yBEIHMYMBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. /[l Takux OOydaromuxcsi IperycMaTpuBaeTCs
nocTynHas popMa npegoCcTaBIeHHsI OTBETOB HA 3aJjaHUs, & UMEHHO:

- IICBMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIIYT aCCUCTEHTA;

- IpEeCTaBICHNUE OTBETOB YCTHO.

[Iponienypa oOLEHUBaHHUS pPE3yJIbTATOB OOYYEHHUS JHIl C OrPAaHHMYEHHBIMH BO3MOXXHOCTSIMHU
30POBBSl ¥ MHBAJIWAOB 10 TUCHUIUIMHE MPEAYyCMaTPUBAET NpeaoCTaBIeHHEe WHPOpManuu B (opmax,
aJIalITUPOBAHHBIX K OTPAaHHYCHHUSM UX 3[I0POBbS U BOCIPUSTHS HHDOPMALIUH:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIEYaTHOH (OpMe yBETMUEHHBIM MIPH(PTOM.

JI1s1 1M1 ¢ HAPYLIEHUSIMM CJIyXa:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOH opme.

J1J1s1 JIMIL ¢ HAPYIIEeHUSIMHM ONOPHO-IBUTATEJbHOI0 anmnapara:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

[lpn HEOOXOOMMOCTH Uil JHMII C OrPAaHWYCHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI M HMHBAIUIOB
IpoIielypa OlCHUBAHUS PE3yJIbTATOB 00YUYCHHUSI MOXKET MTPOBOIUTHCS B HECKOJIBKO JTAIOB.
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