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1. Ieyu 1 321241 0CBOEHHS AUCIHUILINHbBI

1.1. Hean m3yvyeHnss THCOHILIMHBI: CYOPMUPOBATE Y CTYICHTOB TEOPETHUECKNE 3HAHMUS U MPaK-
THYECKUE HABBIKM IMPOEKTUPOBAHUS YCTPOHCTB M (PPOBOI 00pabOTKM CUTHATIOB B MHOT'OKaHAJ b~
HBIX TE€JIEKOMMYHUKAIMOHHBIX CUCTEMAX.

1.2. 3apaum u3ydeHus JUCHUTLTHHBI

. (dbopMHIpoBaHUE HAYYHO-HMCCIIEIOBATEIHCKOH KOMIIETEHTHOCTH KaK COCTaBHOW yacTd mpodec-
CHOHAIILHOM MOATOTOBKH;

MoJTydeHre He0OXOMMBIX 3HAHUW T10 TUTAHUPOBAHUIO ATAMOB pa3paboTku ycrpoiicTs [{OC;
M3YYCHHE METOJIOB M TEXHOJIOTHI KOMMYHUKAIIMN B U30paHHOMN cdepe AesITeTbHOCTH,
oBIageHne 6a30BpIMH 3HaHMSAMHA B obmactu [[OC;

OCBOCHHE COBPEMEHHOM 3JIEMEHTHOM Oa3bl;

3HAKOMCTBO C OCHOBHBIMU MeToaamMu U aroput™mamu [{OC;

peayn3anusi TEXHUUECKUX 3aJaHuil Ha mpoekTupoBanue yctpoitcts [IOC.
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1.3. Komnerenuuu ody4uarmerocsi, fopMupyeMbie B pe3yJibTaTe 0CBOCHHS THCIHIITTHHBI

Konpr Conepxanue KOMIIETEHITUI
KOMIIETEHIINH
[1K-5 CrocoOHOCTh K BBIMOTHEHUIO paboT Mo obecrneueHuro (yHKIIHO-

HUPOBAHUS TEJIEKOMMYHHUKAIIMOHHOTO 00O0PYI0OBaHUSI KOPIOPAaTHB-
HBIX ceTelt ¢ yuéToM TpeOoBaHuN HHPOPMAITMOHHON 6€30MaCHOCTH

2. TpeOGoBaHUsI K YPOBHIO OCBOCHHS COAEP KAHUS JUCIIHILIMHBI

Ilocne HU3YyUCHUA Kypca CTYACHTHI JOJIZKHBI:

- TPeACTaBISITH OCHOBHBIE IIPUHIUIIBI IU(PPOBOI 00pabOTKH CUTHAJIOB;

- 3HaTh TUIOBbIE METO/bI HU(POBOIO aHAJIN3Aa U CHHTE3a CUTHAJIOB B YACTOTHOW M BpeMEHHOU
00J1aCcTIX;

- YMeTh NPaBWJIBHO MPHUMEHSTh YKa3aHHbIE METOJbl B IPAKTUUYECKOW paboTe M 4YETKO IMpen-
CTaBJIITH CYIIECTBYIOIIME OTPAaHUYCHUS ¥ BO3MOYKHBIE OCOOCHHOCTH;

- YMeTh pealn30BbIBaTh YCTPOiicTBa (P poBOIt 00pabOTKH HA COBPEMEHHOM »JIeMEeHTHOM Oase.

3. Mecro mucuunymHbl B ctpykrype OOII marucrpatypsi

Juctummna «[IpoekTrpoBanue ycTpoicTB nudpoBoii 060pabOTKHU CUTHAIOB B MHOTOKaHATIbHBIX Te-
JIEKOMMYHUKAIIMOHHBIX CHCTEMaXx) SIBJISIETCS AUCHUILIMHON IO BHIOOPY CTYJIeHTa, OTHOCUTCS K Ba-
pUATHBHOW YacTH JUCIUILTUH, (OPMUPYEMO yuacTHUKaMU 00pa30BaTeNIbHBIX OTHOIIIEHUH OCHOB-
HOM mpodeccrnoHaIbHON 00pa30BaTeIbHON MPOrpaMMBbl aKaJIeMUYECKON MarucTpatypsl « MHOToKa-
HaJIbHBIE TEIEKOMMYHHKAITMOHHBIE CHCTEMBI» 110 HamnpaJieHHto o arotoBku 11.04.02 «Hpokom-
MYHUKAIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3W).

JlucrIuimHa u3ydaeTcs 0 09HOM 1 3a09HOM (hopMe oOydeHus Ha 2 Kypce B 3 ceMecTpe.
Juctummna «[IpoekTrpoBanue ycTpoitcTB nudpoBoii 00pabOTKH CUTHAIOB B MHOTOKaHATbHBIX Te-
JIEKOMMYHUKAIIMOHHBIX CUCTEMAX» COJIEP/KATENbHO U METOA0JI0OTMUECKH B3aUMOCBSI3aHa C JIpyrUMHI
JTUCITUTUIMHAME, TaKUMU KaK: « OCHOBBI MPOEKTUPOBAHUS CUCTEM Ha CUTHAJIBLHBIX IIPOIIECCOPAX),
«CoBpemennbie MeTo bl B TexHosoruu [{OC B cuctemax cBsizny, « CTaTUCTHUECKAST PATUOTEXHUAKAY.



JIis m3yueHust JUCIUIUTMHBI 00y4daeMblil TOJIKEeH
3HATh:

— 0azoBble MeToIbI IU(POBOTO POpMHUPOBAHUS 1 OOPAOOTKH CUTHAIIOB;

— METOBI CHEKTPAILHOTO aHAIN3a;
YMETh:

— paspabaThIBaTh MOJIETIM CUTHAJIOB U KAHAJIOB CBSI3U;

— 000CHOBBIBATH MPUHUMAEMbIE IIPOEKTHHIE PELICHMUS;
BJIAJIETh!

— HaBBIKAMHU Pa3pabOTKH paIHOTEeXHHUYECKAX YCTPOUCTB;

— METOJIaMH TECTHPOBAHMS Pa3pabOTaHHBIX CTPYKTYPHBIX CXEM.

KommeTenmym, moiydeHHble B pe3yibTaTe OCBOCHHS JUCIUILUIMHBI HEOOXOINMBI 00ydarome-
Mycss TpU M3YYeHUH cleayrommx auctuiimd, «llpegnunnomuas mnpaktuka», «HayuHo-
uccienoBaTenbekas paboTay, Beimycknas kBamudukanuonHas padboTa.

4. O0beM TMCOUILTHHBI U BUHABI y4eOHOH padoThI

4.1. O0beM TUCHHILIHHBI TI0 ceMecTpaM (KypcaM) H BHIAM 3aHATHIT B 3a4eTHBIX eIMHHIIAX
C YKa3aHUEeM KOJIMYECTBA aKaJeMUUECKUX YacOB, BBIICJICHHBIX Ha KOHTAKTHYIO paOoOTy 00ydJaromX-
¢ ¢ TIperofiaBaTesieM (110 BUIaM 3aHITHI ) U Ha CaMOCTOSTENRHYIO padoTy 00ydJaroImuxcst

OO6mmas Tpya0eMKOCTh (00heM) AWCHUILTAHBI (MOIYJsI) cocTaBiseT 4 3adeTHbix eauHui (3E).

144 gaca.
Cemectp 3
Henens Hroro
Bun 3ansTuii yi pn yi pn
Jlexmun 24 24 24 24
[TpakTrueckue 24 24 24 24
KoHncynbsrupoBanue

nepea 3k3aMeHOM

JlaGoparopHble
paboTsbl

HMnas koHTaKkTHas 0,65 0,65 0,65 0,65
pabora

Hroro ayn. 48,65 48,65 48,65 48,65

KonrakrtHas pabo-

Ta

Cam. PaGora 96,3 96,3 96,3 96,3

Yacel Ha koHTpoNb | 53,35 53,35 53,35 53,35

Ntoro 216 216 216 216




4.2. Pa3nenbl JMCHUILIHHBI B TPYI0EMKOCTh 110 BHIaM Y4eOHbIX 3aHATHI
(B akaileMHYECKHUX Yacax).

4.2.1. Ounas popma oOyueHHUs

Ne Tema O6man KonrakTHas paGora CamocrosT
n/n TpyaoeM o0yJaromuxcs eJbHasA
KOCTb, ¢ npenoaaBarejaemM pabdora
BCEro Bcero |Jek | Cemn- apy- | oOdy4arommu
4acoB OHH | HAPBI, rae | xcs
NPaKTH | BH]
YyecKHe | bl
3aHATHSA
1 2 3 4 5 5 7 8
1 | Tema 1. Hudposas o6padoT- 23 8 4 4 15
Ka CITyJaillHbIX CHTHAJIOB.
2 | Tema 2. Metoasl uppoBOTO 23 8 4 4 15
napamMeTpUIecKoro CIIeK-
TPaJIbHOTO aHaJIN3a.
3 | Tema 3. Ilepenoc u npeobpa- 21 6 3 3 15
30BaHUE CIEKTPOB JHUCKpET-
HBIX CUTHAJIOB.
4 | Tema 4. MHOrocKopoCTHBIE 23 8 4 4 15
cuctembl 1UppoBoil  0Opa-
OOTKH CUTHAJIOB.
5 | Tema 5. IlpumeHenue meto- 23 8 4 4 15
JIOB IepeHoca CIHEKTPOB H
MepeUCKpeTH3aluil B MHO-
rOKaHaJIbHBIX CHCTEMax C ya-
CTOTHBIM pa3/ieJIeHueM KaHa-
JIOB.
6 | Tema 6. MeToabl U cpencTBa 25 10 5 5 15
anmaparHod W anmaparHo-
MPOTPaMMHOW  pean3anun
anropuTMoB IUGpoBOH 006-
pabOTKH CHUTHAJIOB.
7 | Dx3ameH 6 6
8 | Beero: 144 48 24 24 96




4.2.2. 3aounas ¢popma oOyueHHust

No Tema O6man KonrakTHasi paGoTta Camoc
n/n Tpynoe o0yJaromuXxcst TOSITE]
MKOCT ¢ mpenojgaBaTejieM bHAsl
b, Bcer |Jeknu | Cemm- | apy- pabora
BCEro | o H HApBI, | rue o0y4a
4acoB NpPaKT | BHABI | IOIIHXC
HYeCKH |
e
3aHATH
s
1 2 3 4 5 5 7 8
1 | Tema 1. ITudpoas oOpaboTka ciry- 22 2 1 1 20
YaWHBIX CUTHAJIOB.
2 | Tema 2. Metons! nudpoBoro napa- 26 4 2 2 22
METPUYECKOTO CHEKTPATHHOIO
aHaJIn3a.
3 | Tema 3. Ilepenoc u mpeobOpazoBa- 26 4 2 2 22
HUE CHEKTPOB JUCKPETHBIX CUTHA-
JIOB.
4 | Tema 4. MHOTOCKOPOCTHBIE CHCTE- 24 4 2 2 20
Mbl IUGPOBOKH 0OPabOTKU CUTHA-
JIOB.
5 | Tema 5. [IpumeHeHrne METONIOB Iie- 24 4 2 2 20
peHoca CIEKTPOB U NEePeIUCKPETH-
3allid B MHOTOKAHAJIBHBIX CHCTE-
Max C YaCTOTHBIM pa3ZielieHuEM Ka-
HAJIOB.
6 | Tema 6. MeTonbl M cpeacTBa ar- 22 2 1 1 20
naparHou u anmaparHo-
MPOTPAaMMHOW peai3aiuu  ajro-
puT™MOB  1UdpoBoil  0O6pabOTKU
CUTHAJIOB.
7 | Dx3aMmeH 6 6
8 | Beero: 144 20 10 10 124
5. Copepxanue TMCOHUILVIMHBI, CTPYKTYPHPOBAHHOE [0 TEMaM
Pa3men qucHUNIHHBI Conepixanue

Tema 1.

[{udpoBast 0OpaboTKa

Ornenka MoMeHTOB. OTleHKa 3aKOHOB pacipe/iesIeHusL.




CITy4allHBIX CHTHAJIOB

Omnenka koBapuanuu. [[udpoBbie METOIBI CIIEKTPAITEHOTO
aHaim3a M ux Kiaccuduranus. CekTpaibHbIe XapaKTepH-
CTUKHU JUCKPETHBIX CIIydalHbIX curHayioB. Koppeso-
rpamMMHBIH MeTo. [lepuomorpammustit Mmetos. CriaxuBa-
HUE CIIEKTPAJIBHBIX OLEHOK.

Tema 2. Mertonsl nudposoro ma-
paMeTpUUecKoro  CHeKTpPajIbHOIro
aHaJM3a.

JIuneiinsie monenu u pacuét CIIM. Ctoxactuyeckas aB-
TOpErpecCHOHHAs MOJIEh CKOJIB3sIIero cpearero (APCC-
mozenb). Onpenenenue napametpoB AP moaenu no usz-
BecTHOUM AK® mocneposarenpHOCTH. ONIpeiesieHne napa-
MeTpoB AP Mozienu o aHanu3upyeMbIM 1aHHbIM. Onpe-
nenenne nopsiaka AP monenu. Metog [Iponn. Meton
HaMMEHBIINX KBajaparoB [Iponu. MeTob! olleHuBaHUS
YacTOThI, OCHOBAaHHBIE Ha aHAJIN3€ COOCTBEHHBIX 3HAYEHUN
ABTOKOPPEJSIIMOHHOM MaTpHIIBL.

Tema 3. Ilepenoc u mpeoGpa3oBa-
HUE CHEKTPOB JHMCKPETHBIX CUTHA-
JIOB.

3amaun mpeoOpa3oBaHMs CIEKTPOB JTUCKPETHBIX
curaioB B cucreMax [[OC. IlepeHoc ceKTpoB METOAOM
UG POBOTO TeTePOAMHUPOBaHHS. KOMILIEKCHBIE IUCKPET-
Hble curHajibl. IlepeHoc cmekTpa M KBagparypHas oOpa-
00TKa Y3KOIIOJIIOCHBIX PaIOCUTHANIOB. DHUIBTPOBO cITO-
co0 (opMUPOBaHUS OTHOIMONOCHBIX JUCKPETHBIX CHTHa-
noB. ®opMHupOBaHUE OTHOMOIOCHOTO JUCKPETHOTO CHTHA-
J1a ¢ TIOMOMIBIO MpeobpazoBanus [ misdepra.

Tema 4.
CUCTEMBI
CUTHAJIOB.

MHOToCKOpOCTHEIE
uppoBoit  0OpadOTKU

Omnpenenenne,  KiaccuuKaus, MpPUMEHEHHE.
CrpykTypa Bocxonseil JUCKpeTHOH cuctembl. BpemeH-
HOE M CHEKTpaJbHOE IpeJCcTaBlIeHHe curHaioB. IlepeHoc
cnektpoB curtanoB B BJIC. IllymoBble XapakTepucTHKN
HOJICUCTEM aHAJIOTOBOI'O BBIBOJA C IMOBBIIIEHUEM YaCTOTHI
quckpetn3anui. CTpyKTypa HUCXOIAIIEH TUCKPETHON CH-
cTeMbl. BpeMeHHOe U clIeKTpalbHOe MPECTABICHUE CUT-
HayoB. llepeHoc cHneKTpOB B HUCXOAALIMX JUCKPETHBIX
cuctemax. [ [puMeHeHne HUCXOAAMMX JUCKPETHBIX CHCTEM
B PaHMONPUEMHBIX YCTPOUCTBAX.

Tema 5. [IpumeHeHne METOJOB Iie-
peHoca CIEKTPOB U MepeIUCKpeTH-
3allUd B MHOTOKAHAJIBHBIX CHUCTE-
Max C YacTOTHBIM pa3JelIeHUEM
KaHaJIOB.

3agaun, MPUMEHEHUsl U TUIBl CUTHAJIOB. 3ajaya,
o0mmiast CTpyKTypa ¥ MeToAbl (OPMUPOBAHUS T'PYNITOBBIX
CUTHAJIOB. 3aja4a, o01as CTpyKTypa U METOJIbl YaCTOTHO-
ro pasziesieHusl TPyNIoBbIX CUrHajloB. Pasnenenue rpymn-
MOBBIX CUTHAJIOB METOJIOM II€peHOCca CIEeKTpa MpU Jelu-
Malluy CUTHAJIOB. Pa3zjeneHue rpynmnoBbIX CUTHAIIOB Me-
TOAOM IHU(POBOr0 reTepOJUHUPOBAHUS U KBaJpaTypHOU
00paboTkn curHanoB. OCOOEHHOCTH IOJOCOBOTO CITEK-
TPaJbHOTO aHaiu3a. MHOIOKaHaJbHbIE —aHAIU3aTOPbI
CIIEKTpa ¢ KBajparypHoi obpaboTkoii curHanoB. [Ipoek-
tupoBanue rpe6éHok KUX ¢uiabrpoB anst cuctemM MHOro-
KaHaJIbHOTO OJIOCOBOT'0 aHAJIM3a-CUHTEe3a CUTHAJIOB.

Tema 6. Metonbl U cpeAcTBa am-

mapaTHou 5| anmnapar’o-
IPOrpaMMHOM peayu3aluy  ajiro-
puUTMOB  HPPOBOH  0OpadbOTKH
CUTHAJIOB.

Oco0eHHOCTH NOCTPOEHUSI W NPUHIMIBI peanu3a-
nuu [1OC. 3amaun, cnocoObl W TPHUHIUIBEI peau3ariin
HOC. Cnoco6sl annaparnoit peanusanuu 1{OC. Yerpoii-
ctBa [{OC Ha IUCKPETHBIX 3JeMeHTax. AJITOPUTM pabOThI
YCTpOMCTBa MOWCKA U OOHAPYKEHHS] UMITYIbCHBIX CHUTHA-
7g0B. OcoOGeHHOCTH OOHApY)KEHHUS TMa4eK HWMITYJIbCHBIX
curHanoB. OOHAPYKUTENN CIOKHBIX UMITYTHCHBIX CHUTHA-
JI0B. YCTpOHCTBA BpeMEHHOW (pUKcAMM W JIWCKPUMHUHH-




poBaHusl cuTHaJOB. [locTpoeHHWE MHUKPOIPOrPaMMHBIX
JIUCKPETHBIX YCTPOMCTB. MUKpOIpOrpaMMHEIE JTUCKPET-
HBIE YCTPOUCTBA M 0COOEHHOCTH WX mocTpoenus. [TocTpo-
eHue YA Ha OCHOBE MPOrPaMMHUPYEMBIX JIOTHUECKHUX Mar-
putt. AnmaparHo-niporpammHas peanm3anus [[OC Cun-
XPOHU3AIUS U aJTOPUTMBI pabOThI MHUKPOMPOIECCOPHBIX
cucteM [{OC. CriocoOsI 1 3a1a4un pa3pabOTKH MPOTpaMM-
HOro oOecrieueHus: Mukpornpoieccopubix cucrem [[OC.
OO0mmas xapakTepucTHKa IUPPOBBIX CHTHAIBHBIX IPOIEC-
COpOB.




6. Bubl NpakTHYECKHX H CAMOCTOSITEJIbHBIX PadoT

6.1. Ounas ¢popma o0yuenust

Ne Tpyno-
o/ Tema Bua pa6otsl HaumeHoBaHue u coaep:kaHue paGoThl €MKOCTb,
yacoB

1 | [Tudposas o6padoTka | CamocrositenbHas | M3ydeHue KOHCIIEKTA JICKITHH. 4
CIIy4allHbIX CUTHAJIOB. | paboTa [TonroroBka K mpakTUYECKOMY 3a-

HATHUIO
[IpakTinueckoe Anroputmbl U poBoit 00pabOTKH 4
3aHSITHE CIIyJailHBIX CHUTHAJIOB.

2 | Meronsl tuppoBoro | CamocrositenbHast | M3ydeHue KOHCIEKTA JIEKIUH. 4
apamMeTpuyecKoro pabota [ToaroTroBka K mMpakTUYECKOMY 3a-
CHEKTPaJIbHOIO aHa- HATHUIO
m3a. [IpakTrueckoe Mertoapl TMHERHBIX MOJEIIEH 4

3aHATHE (APCC metoppl, [Iponn, EV, MU-
SIC).

3 | [lepenoc m mpeoOpa- | CamocrosiTenpHas | MI3ydeHne KOHCTIEKTA JICKITHA. 3
30BaHUE CIeKTpoB | paboTa [TonroToBka K MpakTUYECKOMY 3a-
JUCKPETHBIX  CHUTHa- HSATHUIO
JIOB. [TpakTrueckoe [Tepenoc u mpeobpazoBaHuE CHEK- 3

3aHsTHE TPOB JTUCKPETHBIX CUTHAIIOB

4 | MHOTOCKOpPOCTHBIE CamocrositenpHas | M3ydeHne KOHCTIEKTa JICKITHA. 4
cucreMbl  1HdpoBoit | paboTa [TonroToBka K MpakTUYECKOMY 3a-
00pabOTKM CUTHAJIOB. HSTHIO

[IpakTuyeckoe MHOTroCKOpOCTHBIE CHCTEMBI LHU(D- 4
3aHSITHE poBOit 00PabOTKH CUTHAJIOB.

5 | lIpumenenne metonoB | CamocrosTenbHas | 3yueHne KOHCIEKTa JEKIUH. 4
nepeHoca CHeKTpoB M | pabota [ToaroTroBka Kk mpakTUYECKOMY 3a-
nepeucKpeTu3alnuu B HSTUIO
MHOTOKaHaJIbHBIX CH- | [IpakTuyeckoe [IpumeHeHne METOA0B IiepeHoca 4
CTeMaxX C YacTOTHBIM | 3aHSATHE CHEKTPOB U NEPETUCKPETU3AIIH B
pa3feleHneM — KaHa- MHOTOKaHaJIbHBIX CHCTEMAaX.

JIOB.

6 | Metonsl u cpencrtsa | CamocrositenbHas | V3yueHue KOHCIIEKTa JIEKIUI. 5
anmapaTHo u anma- | paborta [ToaroTroBka K mpakTUYECKOMY 3a-
paTHO-IPOrpaMMHOK HATHUIO
peanu3anuu anro- | [Ipaktuyeckoe MeTozpl ¥ cpeacTBa annapaTHOU 1 5
puTMOB  1U(POBOH | 3aHsATHE anmnapaTHO-IIPOrPaMMHOM pean-

00pabOTKN CUTHAJIOB.

3aIi¥ AJITOPUTMOB ITU(POBOIA 00-
paOOTKH CUTHAJIOB.




6.2. 3aounast popma o0yueHust

00paboOTKMN CUTHAJIOB.

3aIiy AITOPUTMOB ITU(PPOBOIL 00-
pabOTKH CUTHAJIOB.

Ne Tpyno-
o/ Tema Bua pa6otsbl HaumeHoBaHue U cofep:kaHue paGoThl €MKOCTb,
qacoB

1 | Ludposas obpadotka | CamocrositenbHas | 3ydeHre KOHCIIEKTa JICKITHIA. 25
CIIy4JailHbIX CUTHAJOB. | paboTa IloaroroBka K NpakTU4YECKOMY 3a-

HSTHUIO
[IpakTryeckoe Anroputmsl ¢ poBoit 00paboTKH 3
3aHATHE CIIy4alHBIX CUTHAJIOB.

2 | Meroasl mudpoBoro | CamocrositenbHas | V3ydyeHue KOHCIEKTa JEKIIHH. 25
apamMeTpUyeCcKoro pabora [loaroroBka K nmpakTU4YecKOMy 3a-
CIEKTPaAJIbHOIO aHa- HSTHUIO
JIM3a. [IpakTrueckoe MeTtoap! TMHEHHBIX MOAeTIeH 3

3aHATHE (APCC meroapl, [Ipoun, EV, MU-
SIC).

3 | [lepenoc u mpeoOpa- | CamocTositenbHas | M3yueHne KOHCIIEKTA JIEKITUH. 25
30BaHUE CHEKTpoB | pabora IToaroroBka Kk nmpakTU4YecKoOMy 3a-
JUCKPETHBIX  CUTHa- HSATHUIO
JI0B. [IpakTrueckoe Ilepenoc u npeoOpazoBaHue CIieK- 3

3aHsATHE TPOB IUCKPETHBIX CUTHAJIOB

4 | MHOrOCKOpOCTHBIE CamocrosrenbHas | M3ydyeHne KOHCIEKTa JIEKIIHH. 25
cucteMbl  mHdpoBoit | paboTa IToaroroBka Kk nmpakTU4YecKoOMy 3a-
00pabOTKU CUTHATIOB. HSTHUIO

[IpakTrueckoe MHOrOCKOPOCTHBIE CHCTEMBI ITH(- 3
3aHsATHE POBOif 00pabOTKH CUTHAJIOB.

5 | [Ipumenenne metonoB | CamocTositenpHas | VI3ydeHne KOHCTIEKTa JISKITAMN. 25
IepeHoca CHEKTPOB M | paboTa IloaroroBka K MpakTU4eCKOMY 3a-
[EepEIUCKPETU3ALUN B HSTHUIO
MHOTOKaHaJIbHBIX CH- | [IpakTrueckoe [Ipumenenne MeTOI0B IepeHoca 3
CTEMaX C YacTOTHBIM | 3aHSATHE CIIEKTPOB U NEPEIUCKPETU3ALUY B
pa3felieHueM  KaHa- MHOT'OKaHaJIbHBIX CUCTEMAX.

JIOB.

6 | Metoner u cpeactBa | CamocTtositenbHas | M3ydyeHne KOHCIIEKTa JICKITUH. 25
anmnapaTtHoil W amma- | pabota IloaroroBka K NpakTUYECKOMY 3a-
paTHO-IPOTPaMMHOM HSITHIO
peanu3anuu anro- | [lpaktuaeckoe Mertoabl ¥ cpesicTBa anmnapaTHOl 1 3
puTMOB  1U(POBOH | 3aHATHE anmnapaTHO-IPOrpaMMHOM peanu-

7. IlepedeHb y4eOHO-METOAHIECKOTO 00ecedeHusl AJIsl CAMOCTOATEILHO padoThI

o0yuarnuxcsi Mo JUCIHHUIIMHE

1. TlpoexTupoBaHue UMIYIBLCHBIX U HU(PPOBBIX YCTPOUCTB paAHOTEXHUYECKUX cucteM. [lox.
Pen. FO.M KazapunoBa. M.:Bricmas mxkomna. 1985. 319 c.
2. Tonpaenbepr JIL.M., Martomkun B.JI., Ilonsk M.H.. Iludpoas oOpaboTka cUrHajioB.

Vuebn. [Tocobue nms By3oB. M.: Panuo u cBsa3e. 1990. 256 ¢

3. Esepckuit B.B., Ilapmun B.C. Teopetnueckue ocHOBBI 1M} poBoit 06pabOTKH CUTHAJIOB.
VYuebnoe nocobue. / Pszans PI'PTA 1996.
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4. TIlepoB.A.M. Craructuyeckasi T€OpHsl PaJMOTEXHUUYECKUX CHUCTEM. YUYeOH. mocodue Juist
By30B. — M.: Pangnorexnmka. 2003, 400 c.

5. OcHoBel 1u(ppoBoit ob0pabotku curHamoB: Kypc nexumit / AWM. Comnonuna, J[.A.
Vnaxosuu, C.M. ApOy3oB, E.b. ConmoBséna - CI16.: BXB-Iletepoypr. 2005. — 768 c.

6. Cepruenxo A.b. [{ludporas o6padotka curnanos. CII16.: [Tutep, 2003. - 608 c.

7. ®enocos, B.IL. Iludpposas odpadoTka curraioB B LabVIEW : [yue6. mocooue] / A.K.
Hecrepenko, B.I1. ®enocos .— M. : JIMK-IIpecc, 2009

8. Maprur.-mi. [{udpoBoii crieKTpalIbHBII aHATU3 U ero MpriIokeHus. M.: Mup. 1990. 584 c.

8. ®oH O1IEHOYHBIX CPEICTB JJIsl MPOBEAEHHS MPOMEKYTOYHOM ATTECTAIINH 00yYaIOIMXCS 0
AUCHHILINHE (MOIYJIIO)

(DOHI[ OLCHOYHLIX CPEACTB AJIA IIPOBCACHUSA HpOMe)ICYTOqHOﬁ arrecrannuu 06yqa10mnxc;1 oo
JUCHUIININHE ITPEACTABIICH B BUJC OLICHOYHBLIX MaTCpUaioB U NIPUBEACH B HpI/IJ'IO)I(eHI/II/I.

9. IlnaHbl NpaKTH4YeCKUX 3aHATHIA

Tema 1 IludppoBas 06paboTKa CAyYalHBIX CUTHAJIOB.

Lean 3aHATHS: 03HAKOMHUTHCS C METOJIAMH TIH(PPOBOH 00pabOTKHU CIIydalfHBIX CUTHAJIOB.

Tembl 1191 00Cy:KIeHHSI:

O1ieHKa MOMEHTOB.

Omenka 3akoHOB pacupenenenus. He napamerpudeckuii moxxon. Ilapamerpudeckuii METOI OIIEHKH
pacupeneaeHui

Ornenka KoBapHaIu.

ba3oBas cTpykTypa aHanm3aropa crekrpa Ha ocHoBe J[I1D.

[TopsiToK BBIUUCIIEHUS CTIEKTPATBHOM MIIOTHOCTH METOJIOM MEPHOAOTPAMM.

®opma npoBeenns: V3ioxeHue TEOpUH U OMPOC OTAETHHBIX CTYACHTOB C OpraHu3anueit JucKyc-

CHH.

3aganns 1J1sl cCaMOCTOSITEJILHOI padoThI
CymecTByroIue METobI TUPPOBOTO CHEKTPATHLHOTO aHAIN3A. .

Tema 2. Meroas! nu¢gpoBoro napaMeTpu4ecKoro CleKTpajbLHOro aHAJIN3a..

Ileapb 3aHATHA: O3HAKOMHUTHCS C CYHIECTBYIOLUIMMU METOAAMH BBICOKOIO CIEKTPaJIbHOIO pa3pelie-
HHS Ha OCHOBE JIMHEHHBIX MOJICICH.

®opma npoBeaenns: 310xeHue TeOpUM U ONPOC OTAEIBHBIX CTYACHTOB C OpraHu3aluen JUCKyc-

CHH.

Tembl 1J151 00CyKIeHUSI:

APCC mozienu 1 METO/Ibl OIIPEJIETICHUSI TapaMEeTPOB MOJCIIH.
Omnpenenenre MOPsAKa MOJIEITH.

Merton Iponu.

Metoxnst MUSIK u EV.

3agaHus 1J151 CaMOCTOATe/ILHOI padoThI

Cy1iecTByIOIIHE METOABI BHICOKOTO CIIEKTPAIBHOTO Pa3peIICHHS. .

Tema 3 IlepeHoc u npeo6pa3oBaHMe CIEKTPOB AUCKPETHBIX CUTHAJIOB.

Iles1b 3aHATHUA: 03HAKOMUTBCS C MOZIEJIIMU Y XapaKTEePUCTUKAMU CBEPXIIUPOKOMOJIOCHBIX
CUTHAJIOB.

®opma npoBeaenun: l310xeHHe TEOPUH U ONPOC OTAEIBHBIX CTYICHTOB C OpraHu3aluei JucKyc-

CHH.

Tembl 1J151 00CyKIeHUSI:
3aaun mpeoOpa3oBaHus CIIEKTPOB JUCKPETHBIX CUTHANOB B cuctemax [{OC.
11



[lepenoc cekTpoB MeTOOM ITUGPOBOTO TETEPOIUHUPOBAHUSI.

[TepeHoc cnekTpa 1 KBajaparypHas o0paboTKa Y3KOIOJOCHBIX PaioCHTHAIOB.

dopmupoBaHKe OTHOTIOIOCHOTO TUCKPETHOTO CUTHAJA ¢ TOMOIIBIO peobpa3oBanus [ unsdepra.
3amaHus 1J151 CAMOCTOSITEILHOI paGoThI

MeTonp! U@ POBOTO MEPEeHOCa CIIEKTPOB TUCKPETHBIX CUTHAJIOB.

Tema 4. MHOroCKOpPOCTHbIE CUCTEMbI IMPPOBOH O6GPAGOTKH CUTHAJIOB.

[esnb 3aHATHA: 03HAKOMUTHCS C CHCTEMaMH MHOTOCKOPOCTHOM IU(GPOBO#H 00pabOTKU CHTHAJIOB
CBSI3M.

®opma npoBeaeHusi: V3iokeHne TEOPUN M OIIPOC OT/CIIBHBIX CTYICHTOB C OpraHU3aIuei JTUCKyC-

CHH.

Tembl 1J151 00CYyKTIE€HMSI:

TpeboBanus k nU(GPOBBIM QUIBTPAM-HHTEPIOIATOPAM.
MHoOTroKpaTHbIe BOCXOISIINE JUCKPETHBIE CHCTEMBI.

MHorokpatHbie HUCXOSIINE JUCKPETHBIE CUCTEMBI.

3aqaHus 1JIsi CAMOCTOSITEIbHOI padoThI

[TpuHIHTIBI ¥ CTPYKTYPHI TSI MHOTOCKOPOCTHON 00paOOTKU CHUTHAIOB.

Tema 5. [[pyMeHeHMe METOA0B IePeHOCa CIEKTPOB U NepeAUCKpeTU3al MU B
MHOT'0OKaHaJ/IbHbIX CUCTEMAX C YaCTOTHBIM pa3jejieHueM KaHaJIOB.

Heap 3aHATHA: 03HAKOMUTHCS ¢ MPUHIMIIAMH TTOCTPOEHUSI CUCTEM CBsI3U IHUGPOBOK 00paboTKu
CUTHAJIOB B MHOTOKAHAJIBHBIX CUCTEMAX C YACTOTHBIM pa3J/ieIeHuEM KaHaJIOB..

®opma nipoBeenns: V3ioxeHue TEOpUH U OMPOC OTAETHHBIX CTYACHTOB C OpraHu3anueit JucKyc-

CHH.

Tembl 1191 00Cy:KIeHHSI:
@opmMupoBaHUE TPYNIIOBBIX CUTHAIOB METOJOM IIE€peHOCa CIEKTPOB IMPH WHTEPHOJSALAHA CUTHA-
JIOB.
CucTeMbl MHOTOKaHATBHOM TeJle()OHUH C YaCTOTHBIM YIIOTHEHHEM KaHAJIOB.
MHOTOKaHAILHBINM CIIEKTPaIbHBIN aHaJIN3 Ha OCHOBE IT0JI0COBOM (HIIBTPAIIHH.
TpaHCMyJIBTUILIEKCOPHI.
[TonocoBbIE BOKOIEPHI.

3amaHus 1J151 CAaMOCTOSITEILHOIT padoThI
[IpuHIMIBI TOCTPOCHHUSI MHOTOKAHAIBHBIX CHCTEM CBSI3M C YAaCTOTHBIM pa3/ieliecHHeM KaHaloB U
1 (poBoii 00pabOTKO# CHTHAIOB.

Tema 6. MeToabl M CpeACTBA aNIapaTHOM M aNNapaTHO-NPOrpaMMHOM peaiu3anuu
AJIrTOPUTMOB LM(PPOBO 06PA6OTKH CUTHAJIOB.

Lesan 3aHsATHS: 03HAKOMUTHCS ¢ METOJIAMH M CPEJICTBAMH anlapaTHON W anmapaTHO-IIPOrpaMMHOM
peanuzanuu [[OC B MHOrOKaHaJIbHBIX TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMAX.

®opma npoBeneHust: V3oxxenne TEOPUN 1 OIPOC OTIECIBHBIX CTYIEHTOB C OpraHU3aIueil TUCKyc-

CHH.

Tembl 1J151 00CyKAeHUSI:

OOHapyKUTETN UMITYIbCOB.

O6napyxutenr @M curnasnos.

Cnoco6 nu¢poBoii peanu3anu cXeMbl JUCKPUMHUHATOPA.

YeTpoicTBO BRIUKCIICHUS YIIIOBOM KoopAauHatkl. [loctpoenue YA ¢ kECTKOM JIOTUKOM.
[locnenoBarenbHO-NIapasuieIbHas anmaparHas peajiu3alusi peKypCUBHOIO 3B€Ha BTOPOTo MOPSIKa.
PaspaboTka mporpamMmmMHOT0 o6ecredeHus MHPPOBBIX PUITETPOB.
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10. CamocrosiTes1bHAsi padoTa MATHCTPAHTOB

B pamxax camocTosaTenbHONH pabOThl MarucTpaHTaM IMPEJIaraeTcs BBIMOTHUTh TUCHMEHHBIE
paboThI IO MPETIOKEHHBIM TEMaM.

10.1. TunoBbIe 3aIaHUS IJISI CAMOCTOSITEILHOI paboThI

O6mactu npumenenust 11OC.

OcobeHHOCTH TPAaKTHYECKON pear3aliy U(PPOBOro CeKTPaIbHOTO aHaIHu3a.
MeTonbl ToCcTpoeHUsI OBICTPBIX AITOPUTMOB CIIEKTPAIIBHOTO aHAIN3A.

MeTo/1pI CIEKTpaIbHOTO aHAIN3a Ha OCHOBE MpeoOpazoBaHus XapTIiu.

MeTo1bI CTIeKTpaIbHOTO aHaN3a Ha ocHOBe JmHEeHHBIX Moneneit AP, CC, APCC.
Hcnonb3oBanue Metosa Iponn mpu criekTpanbHOM aHAIN3€e paAROTEXHUYECKIX CUTHAJIOB.
Hcnonp30BaHuEe METOJOB CHEKTPATbHOTO aHAIM3a, OCHOBAHHBIX HA BBIUMCICHUHM COOCTBEHHBIX
BeKTopOB U COOCTBEHHBIX YHCEI KOPPESIIUOHHONW MaTPUIIbI CUTHAJIOB.

8. Pacuér mapameTrpoB AP monenu Ha ocHOBe MeTona bepra.

9. Ilpumenenwue BeiiBner-ananuza B [[OC.

10. O630p cyIIeCcTBYIONMX Oa3UCHBIX (PYHKIIHMA, UCTIOIh3yEMbIX IIPH BeUBIICT-aHAIIN3E.
11. Onucanne HEIMHEHHBIX TUCKPETHBIX CHCTEM Ha OCHOBE PsioB BoisTepphl.

12. Knaccuduxarws mudpoBBIX GUITETPOB.

13. MeTobl aHaIM3a YCTORIMBOCTH (DUITBTPOB.

14. TIpuHIUTIBI TOCTPOSHUS aTalITUBHBIX ITU(PPOBHIX (PUITBTPOB.

15. MeTonb! iudpoBOro CUHTE3a YaCTOTHI PAIMOCUTHAA.

16. MeToie! IpsiMOTO ITU(GPOBOTO CHHTE3a CHTHAIA.

17. O630p COBpeMEHHBIX MPOIECCOPOB s IU(POBOIT 06pabOTKH CUTHATIOB.

18. O630p | CTPYKTypa CUTHATBHBIX TporieccopoB pupmer Analog Devices.

19. O630p 1 cTPyKTypa CUTHATBHBIX MporieccopoB pupmer Texas Instrument.

20. Cuctema KOMaH/ ¥ CTPYKTypa MUKPOKOHTposutepoB 8051.

21. IlpuHnuner BEIOOpa MUKpOIIpoLieccopa Juis UG poBoit 00pabOTKU CUTHAJIOB.

Nk W=

10.2. Tema kypcoBoro npoekTa: [{udpposas 06paboTka cryyaliHBIX CUTHAIOB

Wcxonabie qanHble 17151 KypCOBOM pabOThI:

- MacCHB CIIy4alHbIX CUTHAJIOB JJisi 00paboTKH;

- IepeyYeHb MOIJIeKAINX OIIEHKE XapaKTePUCTUK CUTHAJIOB,;

- IepeYeHb yCIOBUH /ISl HHIMBHUIYaIHHONH 00pabOTKH KaKIBIM CTYIEHTOM.

NumuBunyanpHas paboTa CTYIEHTOB MPEAINOJaraeT HCIOJIb30BaHWE MOHOTpaduii, yueOHHKOB,
y4eOHBIX MMOCOOWH, y4eOHO-METOAMYSCKUX YKa3aHHM, CTaTe B NMEPHOAMYCCKHAX W3JaHUIX, HHDOP-
MaIMOHHBIX pecypcoB MHTepHeTa.

11. YuedHO-MeTOAHYECKOE 00eceueHHe JHCITHIITHHBI
11.1. OcHoBHas yueOHasi IUTEpaTypa:

. IIpoexkTrpoBaHre MMMIYJIbCHBIX U HHU(POBBIX YCTPOUCTB paauoTexHuueckux cucteMm. [loa. Pen.
I0.M Kazapunosa. M.:Beicmrast mkona. 1985. 319 c.
Tonbaendepr JILM. u np. Lludposas o6padbotka curnanos. 1990.
Ezepckuii B.B., [lapmun B.C. Teopernueckne 0CHOBHI ITU(pOBO 00padOTKH CUTHAJIOB. Y4eOHOe
nocobOue. / Ps3ans PI'PTA 1996.
[TepoB.A.W. Craructudeckas T€OpUs PaJIUOTEXHUYECKUX CHCTEM. Y4eOH. mocoOue ISl By30B. —
M.: Paguorexnuka. 2003, 400 c.
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11.2. lonotHuTeIbHAS yUeOHAsl JUTEpaTypa:

I. OcHoBbl 1T poBOI 00padoTku curHaioB: Kypc nekmwmii / A.U. Cononuna, JI.A. YmnaxoBuy,
C.M. Apby30B, E.b. Cononéra - CII16.: BXB-IletepOypr. 2005. — 768 c.

2. Cepruenxko A.b. Iludposas odpadotka curnanos. CII6.: [Tutep, 2003. - 608 c.

3. ®enocoB, B.II. IudppoBas obOpabotka curHanmoB B LabVIEW : [yue6. mocobme] / A.K.
Hecrepenxo, B.I1. ®enocoB .— M. : JIMK-IIpecc, 2009.

4. Maprmr.-mi. LudgpoBoit criekTpaibHBINA aHAINA3 U ero npuioxenns. M.: Mup. 1990. 584 c.

11.3. MeToau4veckne yKa3aHHus s 00yJAIOMUXCS 10 0CBOEHHIO THCITHIIIHHBI

11.3.1. PekomMeHaanuu mo mJIaHAPOBAHUIO H OPraHU3AIHU BPeMEeHH, HE00X0IMMOT0 JIJIsl N3y4e-
HUSL TUCIUILIMHBI

Pexomenayercs cieayromum 00pa3oM OpPraHU30BaTh BpeMsi, HEOOXOIUMOE Ui U3YUYEHUSs
JMCIIAIUINHEL:

N3yuenue KOHCIIEKTA JIEKIIUU B TOT K€ JIeHb, TTociie JeKkuuu — 10-15 MunyT.

N3yuenne KOHCIIEKTA JIEKITUH 3a JIEHb Tlepe]] cleayrore nekiueit — 10-15 MunyT.

N3yuenue teopeTuueckoro mMaTepualia o yueOHUKY U KOHCHIEKTY — 1 yac B HEJENIO B Xoje
TMOATOTOBKH K IMPaKTHYECKOMY 3aHATHIO.

11.3.2. Onucanue moc/1e10BATETHLHOCTH IefiCTBUIA CTY/IeHTA

[Ipn m3ydeHUH TUCHUIUIMHBI OYEHB IMOJIE3HO CaMOCTOSITENIbHO M3YydaTh MaTepuall, KOTOPbIi
ele He TPOYMTAH Ha JIEKIIMHU He TPUMEHsJICS Ha J1abopaTopHOM 3aHATHHU. Toraa nekmnust OyaeT ro-
pazno noustHee. OIHAKO Jierye Ipyu U3yUeHUH Kypca ciieIoBaTh U3JI0KEHUIO0 MaTepraia Ha JIEKIIUH.
Jlnst moHMMaHusI MaTepralia U KaueCTBEHHOTO €ro YCBOEHUS! peKOMEHIYETCsl Takas MocieIoBaTelNb-
HOCTb JICUCTBUN:

1). [locne mpocaymBaHus JEKIUU U OKOHYAHUS YUeOHbIX 3aHSTUH, IpU MOJATOTOBKE K 3aHsI-
TUSM CJIEAYIOIIETO JHs, HY)KHO CHaydajaa IPOCMOTPETh U 00yMaTh TEKCT JIEKIMH, IMPOCIYIIaHHON
ceroqus (10-15 MuHyT).

2). Ilpu moAroToBKe K JEKIUU CIAEAYIOMIETO JHS, HYXKHO MPOCMOTPETh TEKCT HpPEebLIyIeit
JIEKIINH, TI0J[yMaTh O TOM, KaKasl MOKeT OBITh TeMa cieayrorieit tekiuu (10-15 MmunyT).

B teuenne nenenu BeiOpaTh BpeMs (1-4yac) i paboThI ¢ TUTEpaTypoit mo B OMOIMOTEKE.

11.3.3. Pexomenganum nmo padore ¢ JuTEepaTypoii

Teopetnueckuii MaTepuan Kypca CTAHOBHUTCS OoJiee MOHSATHBIM, KOTJA JIOTIOJHHUTENIBHO K
MPOCITYITUBAHHIO JIGKIIMA W W3YYEHUIO KOHCIEKTa, M3YYaloTCs W KHHUTH 10 TIeJJarOTUKE BBICIIEH
Kokl JlutepaTypy mo Kypcy pekoMeHayeTcs: u3ydats B Oubmuoteke. [lone3no ucnonb3oBars He-
CKOJIBKO YYeOHHMKOB IO Kypcy. PekoMeHmyeTcs mocie u3ydeHus 04epeIHoro naparpada OTBETHTH Ha
HECKOJIBKO MPOCTHIX BOMPOCOB IO AaHHOH Teme. Kpome Toro, oueHb mojie3Ho MBICIICHHO 3a1aTh cebe
CJIeJIYFOIIHE BOIPOCHI (M OMpoOOBaTh OTBETUTH HA HHUX): «0 4eM 3ToT maparpad?», «Kakue HOBBIC
MIOHSITHSI BBEICHBI, KAKOB UX CMBICI?).

Kpome arenust yaeOHO# muTepaTyphl U3 00s3aTEIHHOTO CIIUCKA PEKOMEHIYeTCSI aKTUBHO HC-
M0JIb30BaTh WH(OPMAIMOHHBIE pecypchl ceTu MHTepHeT mo nzydaemMoii Teme.

11.3.4. PekoMeHJaLIMHU 110 CAMOCTOATE/IBHOII padoTe

CamocTosiTenbHOE U3yUYEHUEe TeM YUeOHOU TUCIUTLIMHEI CTIOCOOCTBYET:
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3aKpeTICHUIO 3HAHUH, YMEHHUI U HABBIKOB, MMOTYYCHHBIX B X0JI€ ayUTOPHBIX 3aHSITHIA;

— yriyOJICHUIO ¥ pacIIUPEHUI0 3HAHHUI TI0 OT/EITFHBIM BOIIPOCAM U TeMaM JHACITUTLIAHBL,

— OCBOCHHIO YMEHUI MPUKIIATHOTO W MIPAKTHYECKOTO MCIIOIb30BaHMS ITOTyYeHHBIX 3HAHWI,

— TOJYYEHHUIO HAaBBIKOB IPOEKTUPOBAHMS B pa3padoTku ycrpoiicTB [{OC.

CamocrosiTennpHas paboTa Kak BUJ y4eOHOU pabOTHI MOYKET HCIOIB30BaThCS Ha JICKIUSX, U
MPAKTUYECKUX, a TaK)kKe UMETh CaMOCTOSITeNIbHOE 3HAUeHHWE — BHEAyJAUTOpHAas CaMOCTOSTeThbHas
paboTa 00yJaroImuXcst — MPH MOATOTOBKE K JICKITHSIM, TIPAKTHISCKAM 3aHSTHSIM, a TAKXKe K K3aMeHY.

OCHOBHBIMU BUJAMH CaAMOCTOSTETHHON PAOOTHI O JUCIHUILTHHE SIBISTFOTCSI:

— CaMOCTOSITEITbHOE U3yUYeHHE OTCIHLHBIX BOIIPOCOB M TEM JTUCIUILIHEI;

— BBINIOJTHEHHE 3aJ[aHUS TSI 0YEPETHOTO MPAKTUYECKOTO 3aHSTHS,

— BBINOJTHEHHE JOMAIITHETO 33 IaHHs;

— TOJrOTOBKA K 3aIllUTE MPAKTUUYECKOTO 3aaHusl, 0POpPMIICHHE OTUETA.

12. MarepuajibHO-TeXHUYecKasi 6a3a, 1JIs1 0CyIeCTBJIECHU 00Pa30BaTEJILHOI0 MpoIecca mo
AUCHHILINHE (MOIYJIIO)

JJ1st OCBOCHUU JUCIUILIMHBI UMEIOTCS:

1) nekuMoHHAas ayauTOpHUs, 000PYAOBaHHAS CPEJICTBAMU OTOOpaKEHUS Mpe3eHTaluil u apy-
I'UX JIEKIIMOHHBIX MaTepUajIoB Ha IKPaH;

2) xJ1acc 71 MPOBEJICHUS TPAKTUYECKUX 3aHITHH, 000py10BaHHBIE KOMIIBIOTEPAMH.

13.11lepeuens TpeGyeMoro mporpaMMHOro odecreveHus :

13.1 JIuuensuonnoe IO

—  omnepanuonHas cuctema Windows XP (Microsoft Imagine, Homep momamucku 700102019, Gec-
CPOYHO);
- Kaspersky Endpoint Security.

13.2. OTkpsoIToe 10

— maker o¢ucHeix mporpamMm  OpenOffice; (mumensus LGPL).  Pexumm  moctyma
http://www.openoffice.org/

- BEeKTOpHbI rpapuyeckuit pemakrop Inkskape (nmmuensuss LGPL). Pexum nocrtyna
http://inkscape.download-windows.org/ ;

- MareMaru4yecKue IIAKETHI Maxima (nuieH3us LGPL). Pexum Jloctyna
http://www.ma.utexas.edu/users/wfs/maxima-doe-auth.gif); ScilLab (unen3uss LGPL). Pexum
noctyma http:// www.scilab.org/download/6.0.1;

- s3plk  mporpammupoBanusi Free Pascal Compiler (mumen3uss LGPL) Pexum mgoctyna
https://www.freepascal.org/;

— nporpamma Juisi yrclieHHbIX pacu€étoB GNU Octave (nmunens3ust LGPL). Pexum moctyma
http://www.gnu.org/software/octavel.

[Iporpammy cocTaBmI B.B. Ezepckuii
J.T.H., Iipodeccop kadeapbl
«Panuoynpasienue u cBs3b»
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