FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJAIO:
JlnpexTop UHCTUTYTA
Bricmias mkona 3JIeKTPOHUKHU U

KOMITBIOTCPHBIX HAYK
%E@"g% Snexrporns —

H0i0-Yps

CBEJIEHMS O BIIAJIEJIBLIE T191T
A.B.

PABOYAS ITPOT'PAMMA

aucuumuibl 1.9.C1.07.02 Ananoro-niudpoBbie AJIEKTPOHHBIC YCTPOMCTBA
ns cnemuanabHocT 11.05.01 PagrosnekTpoHHBIE CUCTEMBI M KOMITJICKCHI

ypoBeHb CrieliuaauTeT

crnenmuaJIn3anuda PaI[I/IOCI/ICTeMI)I 1 KOMIIJICKCBI YIIPABJICHUA

¢opma o0yueHus1 ouHas

kageapa-pa3padoruunk MH)pOKOMMYyHUKAITMOHHBIE TEXHOIOTHH

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noaroroBku 11.05.01 PagnosnekTpoHHBIE CUCTEMBI M KOMIUIEKCHI, YTBEPKIAEHHBIM
npukazoM MunoOpHayku ot 09.02.2018 Ne 94

3aB.xadenpoii pazpaboTynka,
J.TEXH.H., JI0LI.

Pazpabotuuk nmporpamMmel,
Ipero1aBaTeNb

COI'JTACOBAHO

PykoBoguTens o6pa3zoBarenbHON
IPOTPaMMBI
J.TE€XH.H., IpOdQ.

onmHCan b
HHOTO JIOKYMEHTOO

aii TIDI1, xparres B cneteme

Gopora

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT

nkaa
20.12.2021

omy hunai: Tenewiin B. O,
enb: telezhkinvf
23.12.2021

CBEJIEHMS O BJIAJIEJIBLIE 1911

ro yHi

YenssOMHCK

C. H. JapoBckux

A. A. KoneHuyk

B. ®. Tenexkun



1. llesu u 3212494 AU CIUILIHHBI

[{enb — MOATOTOBUTH BBITYCKHUKA JJIS CAMOCTOSITENIbHOTO PEIICHUS 3a/1a4 1o pa3paboTke
000pyA0OBaHuUs U MPUOOPOB, COMEPIKAIINX aHAIOTO-IIM(PPOBBIE ycTpoiicTBa. OCHOBHbBIE
3a/1aud TPEToIaBaHus U U3yUYEHHs TUCIUTUTMHBL: — C(OOPMUPOBATH Y BHITYCKHHUKA
TEOPETUYECKYIO 0a3y, HEOOXOIUMYIO JJIsl pa3pabOTKU aHATIOTO-IIU(POBBIX YCTPOUCTB; —
MOJTYYUTh HABBIKH MMPOCKTHUPOBAHMS aHAJIOTO-IIU(PPOBBIX YyCTPOUCTB, pa3pabOTKH
IpOrpaMMHOro obecredeHnst COBpeMeHHbIX cucteM Ha 6aze [TJINC.,

Kparkoe cogepkaHue TUCHMIIIMHBI

B kypc BXomsT Takue pa3aenbl, Kak 00IIre TPUHIIUIIBI TPOSKTHPOBAHMS COBPEMEHHBIX
cucteM o0pabOTKH paJuOCUTHAIOB, 0COOEHHOCTH MOCTPOCHHUSI IIUPOKOIIOJIIOCHBIX CUCTEM,
MPUMEHEHUS CIICHMAIM3UPOBAHHBIX MPOLIECCOPOB MUGPOBOI 0OPAOOTKH CUTHAJIOB.

2. Komnerenun odyuawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIMHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) oOy4YeHHUs 10 AUCITUTUTHHE

3HaeT: COBPEMEHHBIN YPOBEHb MUKPOIIPOLIECCOPOB,
MUKPOIIPOILIECCOPHBIX CUCTEM, POTPAMMHPYEMBIX
[1K-4 CriocoGen pa3pabarsiBaTh HU(GPOBBIE JIOTUYECKUX MHTETPAIbHBIX CXEM U
paaroTeXHUYECKHE YCTpoiicTBa Ha 0ase ABTOMATU3UPOBAHHBIX CPEACTB ISl pa3paboTKu

MHUKpPOIIPOLIECCOPOB ¥ MUKPOIIPOLIECCOPHBIX CUCTEM [U3/I€IMH HAa UX OCHOBE, METO/Ibl PacyeTa BXOAHBIX U

U IPOTPaMMUPYEMBIX JIOTHYECKUX UHTETPAJIbHBIX [BBIXOAHBIX KaCKaJI0B aHAJIOTO-IIU(POBBIX YCTPOHCTB
CXEM C HUCII0JIb30BAHUEM COBPEMEHHBIX MMAKETOB |[YMEET: pacCUMTHIBATh OCHOBHBIE ITApaMETPhl
MPUKIIATHBIX TPOTPaMM QHAJIOTO-IIU(PPOBBIX YCTPOMUCTB.
MeeT npakTHUeCKUN OTBIT: B pa3padoTKe
AJTOPUTMOB M MporpaMMHoro obecnieuenus [TJINC.

3. MecTto aucuuminibl B cTtpykrype Ol BO

[lepedeHs MpeANIeCTBYIOMNX TUCIIATUIHH, [lepedeHs MOCIETYIONNX AUCITUTITNH,
BUJIOB pabOT yueOHOro IiiaHa BUJIOB paboOT

[IpakTiKy™M 1Mo BUAY MPOPEeCCUOHATHEHOM
e TeTLHOCTH,

OCHOBBI TEOPUU CUCTEM U KOMILJIEKCOB
PaTNOdIEKTPOHHOM O0PHOBI

He npenycMmorpensl

Tpe6OBaHI/I$I K «BXOAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, H€O6XO,Z[I/IMI>IM
IIpu OCBOCHHUHU I(aHHOfI JAUCHUITIINHBI 1 HpI/I06peTeHHI)IM B PC3YJIbTATC OCBOCHUA
MpCAMCCTBYIOINX AUCIUIIIINH

JlucuuIimHa TpeboBanus

3HaeT: METOABI CUCTEMHOTO U KPUTHIECKOTO
aHaJIM3a; COBPEMEHHOE COCTOSHUE MPOOJIEM B CBOEH
npodeccruoHanbHOI 00/1aCTH., XapaKTEPUCTUKU
COBPEMEHHOM AJIEMEHTHOM 0a3bl IIPPOBBIX
YCTPOICTB, HOMEHKJIATypy MHTETPATIBHBIX CXEM
OTEUECTBEHHOTO U 3apyOeKHOTO IPOU3BOACTBA,
BBITIOJIHSAIOIINX OCHOBHbIE (DYHKIHH

[IpakTuKyM 110 BUY NpOPeCCUOHATBEHOM
NIESATEIIBHOCTU




PaIUOTEXHUYECKUX YCTPOUCTB. YMEET: IPUMEHSTh
METOZBI CUCTEMHOTI'O IOAX0/1a U KPUTHIECKOTO
aHaM3a MpoOJIIEMHBIX CUTYAIHii; (OpMYINPOBaTh
LIEJIM U 3a]Ja4U HAYYHBIX UCCIIEIOBAaHUN. ,
ucnolib3oBarh coBpeMenHble CAIIP nms
[IPOBEICHMSI PACUYETOB U TPOCKTHUPOBAHMS
UPPOBBIX PATMOTEXHUUECKHUX YCTpOiicTB. meer
MIPAKTUYECKHUM OIBIT: METOAOIOTUEN CHCTEMHOTO U
KPUTUYECKOTO aHAIN3a MPOOIEMHBIX CUTYyaluil., B
HaBbIKaX pa3pabOTKU ¥ MOJCJINPOBAHUS CXEM
U(PPOBBIX YCTPOUCTB C UCHOIB30BAHUEM SI3HIKOB
ONMCAHNS aNNapaTypsl.

OCHOBBI TEOPUH CHCTEM M KOMILIEKCOB
PaINO3IEKTPOHHON 00PHOBI

3HAeT: COCTaB OCHOBHBIX (DYHKIIMOHAJIBHBIX Y3JI0B
UPPOBBIX PATMOTEXHUUYECKHX YCTPOHCTB U MX
TEXHUYECKHE MTapaMeTpsl ., TpeOOBaHNUS,
PEIBABISIEMbIE K XapaKTEPUCTUKAM TOMEXOBBIX
CHUTHAJIOB, UCTIONB3yeMbIX B cucteMax POb; obOmue
MPUHIHIIBI TOCTPOSHUS U PYHKIIMOHUPOBAHUS
CUCTEM paJropa3BeIKU., METOIUKU pa3pabOTKu
CTPATEruy AEHUCTBUM ISl BBISIBICHUS U PEILICHUS
MpoOJeMHON CUTyalluu, TpeOOBaHuUs,
PEIBABISIEMbIE K XapaKTEPUCTUKAM ITOMEXOBBIX
CUTHAJIOB,HCIIONB3yEMBIX B cucTeMax POb Ymeer:
HCII0JIB30BATh COBPEMEHHBIE ITAKEThI IIPUKIIAIHBIX
[Iporpamm JJIsl IPOBEACHUS PACUETOB
XapaKTepUCTUK U MOAETUPOBAHUS PaOOTHI
U(GPOBBIX PATUOTEXHUUYECKUX YCTPOMCTB.,
OLIEHMBaTh NoMexoycToiunBocTs POCHK;
BBIIIOJIHATh MATEMAaTHYECKOE MOJIETTUPOBAHNE
00BEKTOB U MPOIIECCOB 110 TUIIOBBIM METOJMKAM, B
TOM YHCJIE C UCIIOJIB30BAHNEM CTaHAAPTHBIX
[AKETOB MPUKJIAJHBIX IPOrPaMM., IPUMEHATh
METOJIbl CUCTEMHOTO IOAX0JA U KPUTHUIECKOTO
aHasM3a MpoOJIEMHBIX CUTYAIHii; OLIEHUBATh
momMexoycTonunBocTh POCuUK; BBIONHATH
MaTeMaTu4eckoe MOJIEINPOBAHUEOOBEKTOB U
MIPOLIECCOB MO TUITOBBIM METOJUKAM, B TOM YHCJIE C
MCIIOJIb30BAHUEM CTAHJAPTHBIX [IAKETOB
MPUKJIAIHBIX IpOrpaMm. MimeeT npakTudeckuii
OIBIT: B HABBIKAX aHAJIN3a PE3YJIbTATOB
MOJIEJTMPOBAHMS M pACYETOB COBPEMEHHBIX
UPPOBBIX PAITMOTEXHUUYECKHUX YCTPOMCTB.,
BJIaJICHUE HAaBBIKAMHU ITPUMEHEHHUS ITOJTyYEHHOM
UH(OPMAIIUH ITPU IPOEKTUPOBAHUI
[TOMEXOYCTOWYUBBIX COCTABHBIX 4acTEH
PagUOdIEKTPOHHBIX CUCTEM U KOMILIEKCOB.,
METOJIOJIOTUEN CUCTEMHOTO M KPUTHYECKOTO
aHasn3a MPOOJIIEMHBIX CUTYAIHii; HAaBBIKAMHU
MPUMEHEHHUS Oy4YeHHOU nH(OpMaluu npu
[IPOCKTUPOBAHUH IIOMEXOYCTOMUHUBBIX COCTABHBIX

qacTei PaarO3JICKTPOHHBIX CUCTEM M KOMIIJICKCOB.

4. O0bém 1 BUABI YUeOHOI PadOTHI




OO6m1ast Tpy10€eMKOCTh TUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 54,25 4.
KOHTAKTHOU pabOoThI

Pacnpenenenne o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
10
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexmuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 53,75 53,75
C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUI
[ToaroroBka K MpakKTUYECKUM 3aHATHIM 53,75 53.75
KoHCynbranum 1 mpoMeKyTouHasl aTTeCTalus 6,25 6,25
Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - 3a4eT

5. Coneprkanue TUCHMILIIIMHBI

OObeM ayTUTOPHBIX 3aHITUH 110
pa;fena HanmenoBanue pasiesioB qUCIUTLIHHbI BUZaM B Hacax
Bcero JI 113 JIP
1 [TpUHIUITBI TOCTPOCHHS COBPEMEHHBIX CHCTEM ) 5 0 0
00pabOTKK paJroCUTHAJIA
2 [KBamgparypnble mpeoOpa3oBaTeIf 4acTOTHI 8 4 4 0
3 |Ananoro-mudpoBoe mpeodpa3zoBaHUE 4 4 0 0
4  [[udpo-anamoroBoe npeodpazoBaHue 4 4 0 0
5  |YerpoiictBa (OpMUPOBAaHUS YACTOTHI 4 4 0 0
6  |CoBpemMeHHBIE POTOKOJIBI MIEPEIauld CUTHAJIOB 4 4 0 0
7  |[Ipoueccops! mudpoBoii 06pabOTKN CUTHATIOB 22 10 12 0
5.1. Jlekuumn
Ne Ne Koa-
nexuuulpasena HaumeHnoBaHue nim KpaTkoe cofepKaHue JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1  |[IpyHUHUIIBI TOCTPOCHUS COBPEMEHHBIX CUCTEM 00pabOTKU paiiOCUTHANIA. 2
5 5 [TpuHLIMITBI KBaApaTypHOTO NMpeodpa3zoBaHusi curHanoB. CrieKTp KBaJpaTypHOTO )
curHaia. [IoHsaTHe oTpUIaTENbHON YaCTOTHI.
3 5 CTpoeHne KBapaTypHbIX MOAYISTOPOB U JEMOAYIATOPOB. OCOOEHHOCTH )
MpUMEHEHHs. BO3MOXKHOCTH COBPEMEHHOM 3JIEMEHTHOM 0a3bl.
4 3 ApXUTEKTypa aHaJIoro-uu@poBeIx npeodpazonareneii. CHEKTp JUCKPETHOTO 5
curnana. [lonocosas auckpeTH3anus.
5 3 [TapameTtpsl anagoro-1u¢poBeIX mpeodpazoBateneil. [IlyMoBbie XapaKTepUCTUKI )
ALIIL. Bo3MOXHOCTH COBPEMEHHOM 3JIEMEHTHOMN 0a3bl.
6 4 ApXUTEKTypa 1] po-aHAIOTOBLIX IpeoOpa3oBareseil. BoccranoBneHune curnana )
Ha MPOMEKYTOUHYIO YacTOTY.




7 4 [TapameTpsl nnpo-aHaIoroBsIx npeodpazosareneil. [LlyMmoBbIe XapaKTepUCTUKH )
L{AII. Bo3MOXHOCTH COBPEMEHHOM 3JIEMEHTHOM 0a3bl.
3 5 Cunresaropsl yactoTsl ¢ @AITY. I'eneparopsl npsiMoro uudpoBoro CUHTE3A. )
B03MOXHOCTH COBPEMEHHOH 371€MEHTHOM 0a3bl.
9 5 [Tonsitue pazoBoro myma. BinusHue Gpa3oBbIX IIyMOB ONOPHOTO reHepaTopa Ha )
paboty ALIIT u IIATIL. MeTonb! cHukeHUs: pa30BOTO HIyMma.
10 6 HuzkockopocTHble nHTepeiics BHyTpuMoaynbHoi cBsizu: UART, 12C, SPI, )
CAN.
1 6 BricokoCKOpOCTHBIE HHTEPPEHCHI nepezian: CMO%, LVDS, Serial LVDS, )
JESD204. Bo3MO)XHOCTH COBPEMEHHOM JIEMEHTHOM 0a3bl.
12 7 JneMeHTHas 6a3a JUIs BHICOKOCKOPOCTHOM ITU(POBON 00paOOTKU CUTHAJIOB: )
curHaipHble npoueccopsl u [TJINC.
13 7 [ IpyHLIMIIBI TOCTPOEHHUS CUCTEM 00pabOTKH paMOCUTHAJIOB Ha 0a3e CUTHAJIBHBIX 5
IPOLIECCOPOB.
14 7  |ApxuTekTypa mporeccopoB mudpoBoii 00padOTKH CUTHAIIOB. 2
15 7 |OCHOBBI MPOTPAMMHUPOBAHUS CUTHAJIBHBIX TTPOIIECCOPOB. 2
16 7 |Peanmuzanms anroputMoB [{OC Ha CUTHaIBHBIX TPOIIECCOPAX. 2
5.2. llpakTHyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Koun-Bo
sansua|pasnena HaumenoBaHue min KpaTkoe coiepskaHue MPaKTUYECKOTo 3aHATHS, CEeMUHapa 4ACOR
1 2 |[KBagparypHoe npeoOpa3oBaHHE CUTHAJIOB 4
2 7  |OcBoenue CAIIP Visual DSP++ 4
3 7  [BeruucnurensHble yerpoiictBa ADSP BF 537 4
4 7  |Pabora c ommagounoii maroid ADSP BF537 EzLite 4
5.3. JlabopaTtopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Cnucok nuteparypsl (C yKkazaHUEM Kon-
[Monux CPC pas3zernos, ras, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
[lonroroBka K NpakTUYECKUM 3aHATUAM [lo ciucky mrepaTypsl 10 (53,75

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTponb kauecTBa 0CBOCHUS 00pa30BaTEIbHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

No
KM

Ce-
MECTP

Ha3zBanue
Bun Makc.
KOHTpoOJIbHOTO |Bec [Topsimok HauuceHus: 60
KOHTPOJIS Oamn
MEpONPUSITHS

Yuu-
THIBA

CTCA




B I1A
co3nanue matlab monenu - 8 6amaoB
N KBagparypHoe N
Texymwii MIPOBEICHUE UCCIICIOBAaHUI COTIIACHO
1| 10 npeobpazoBanue | 1 | 15 3adeT
KOHTPOITb 3aJIaHMIo - 6 OAIITOB
CUTHAJIOB
odopMIIeHHE U 3aIuTa oT4eTa - 1 6anmn
pazpaboTKa MpOrpaMMbl COTIIACHO 3aJIaHUIO0
. - 8 baymoB
4 | 10 Texymit | Ocsoerme CAIIP 1 | 15 |recTupoBaHHE U OTIAKA MPOTPAMMEI - 6 3a4eT
koHTponb | Visual DSP++ P porp
OaytoB
odopMIIeHHE U 3aluTa oT4eTa - 1 6anmn
pa3paboTKa MporpamMMbl COTIIACHO 33JIAHUIO
. | BeruncnurenbHbie - 8 6aymoB
Texymui N
51 10 ycrpoiictBa ADSP| 1 | 15 |recTupoBaHMe U OTia/Ka IPOrpaMMBbl - 6 [3aueT
KOHTPOITb
BF 537 OaytoB
odopMIICHHE U 3alIuTa OTYeTa - 1 6amt
a3zpaboTKa MpOrpamMMbl COTTIACHO 33JIaHUI0
Pabota c P3P porp A
Texymuit OTJIaJIOYHOU - 8 bauon
6 | 10 Y . 1 | 15 |recTupoBaHuEe U OTIaAKa IPOTPaMMBI - 6 [3aueT
KOHTPOJIb matot ADSP SaILI0B
BF537 EzLite
odopMIICHHE U 3aIuTa OTYeTa - 1 6amt
[IpaBUIBHBIN OTBET HA BCE BOMPOCHI - 40
OaitoB
[Ipome- M cuepribiBaronuii OTBET HA OJUH U3
7 | 10 | xyrounas |Bompocs! k 3auety| - | 40 [Bompocos - 20 GamoB 3a4eT
aTTecTanus HenomHblii OTBET HA OJWH U3 BOMIPOCOB - 10
OaitoB
Her otBeTa - 0 6aymoB
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA
Bua npomeiyrouroi [Iponiemypa mpoBeaeHUS Kpurepuu oneHuBaHus
aTTeCTalluN POHEypa POBE pHTep H
CobecenoBaHue M0 TEOPETUYECKOMY MaTepHAITy
3a4er nucturIuHbl. CTyIeHT MOKeT HaOpaTh Makcumym 40 BB cooseTcTBHUM C I
' 2.5, 2.6 TTonoxenus
0asoB.
6.3. OueHo4yHbIE MATEPUAJIBI
Ne KM
Komnerennun Pesynbrarsl 00yueHus
114(56]7
3HAET: COBPEMEHHBIN YPOBEHH MUKPOTIPOIIECCOPOB, MUKPOTIPOIIECCOPHBIX
[K-4 CHCTEM, IIPOTrPAMMHUPYEMBIX JIOTHUECKIX UHTETPAIBHBIX CXEM U AL
ABTOMAaTHU3MPOBAHHBIX CPEACTB I Pa3pabOTKH U3/IEIHI Ha KX OCHOBE, METOIBI
pacueTa BXOIHBIX M BBIXOIHBIX KACKaJIOB aHAJIOTO-IIU(POBBIX YCTPOICTB
[1K-4 'YMeeT: pacCUUTHIBATh OCHOBHBIC TaPaMETPhI aHATIOTO-IIU(PPOBBIX YCTPONCTB. HAHAHAHH
VMeeT mpakTUYeCKUii OTBIT: B pa3pabOTKe aIrTOPUTMOB U ITPOTPAMMHOTO
[1K-4 +HH
obecneuenus [JINC.

cDOH,Z[I)I OOCHOYHBIX CPCACTB I10 Ka)KIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHHAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI



IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUs
a) ocHoGHas Iumepamypa:
1. IlaBnos, B. H. CxemoTexHNKa aHATOTOBBIX 3JIEKTPOHHBIX YCTPOWCTB
[Texct] yueO. a1t By30B 1o HanpasieHuto "Paguorexunuka" B. H. I1aBnos. - M.:
Axanemus, 2008. - 287, [1] c¢. .
2.  Tymamun, A. E. ludposas cxemorexanka Yued. mocodue HOx.-Ypan.
roc. yH-T, Kad. Apromatuka u ynp.; OYpI'Y. - Uensabunck: UznarensctBo KOYpI'Y,
2000. - 129,[1] c. ni. anexTpoH. Bepcus
3. BomoBuy, I. . CxeMoTeXHHKa aHAJIOTOBBIX U aHAJIOTOBO-LU(PPOBBIX
aneKTpOHHBIX ycTpoucTB I. M. Bonosuu. - M.: JTogaka-XXI, 2005. - 527, [1] c.
4. CxemoTexHHUKa AEKTpOHHBIX cucteM: L{ludposeie ycrpoiicTBa Yueo.
B. U. boiiko, A. H. I'ypxuii, B. 5 XKyiikos u ap. - CI16.: BXB-IletepOypr, 2004. -
496,[1] c. un.

0) OononHumMenbHAs IUMepamypa:

1.  WHuTerpanbHble MUKPOCXEMbl. MUKPOCXEMBI JIsl aHAJIOTO-U(pPOBOTO
npeobpazoBaHus u cpeAcTB MynbTuMenna [ Tekcr] Boim. 1 Anamoro-mudpoBsie
npeobpazoBarenu. Cucremsl cOopa AJaHHBIX. VICTOYHMKH ONOPHOTO HANPSKEHUS.
[Tpunoxxenue cnpaBoyHUK peakon.: A. B. Ilepebackun u nip.; OTB. 3a BbIIL. A. A.
baxmetbes. - M.: JIOJIDKA, 1996. - 384, [1] c. uin.

2. Bomnosuy, I'. 1. AHasioroBble 1 aHaJIOrO-1IU(POBBIE NHTErPAIbHBIE
mukpocxeMbl Y. 2 Yueb. mocodue FOx.-Ypain. roc. yu-1, Kad. DnekrporexHuka;
HOVYpI'Y. - Yensbunck: Mznarenscto FOYpI'Y, 2000. - 107,[1] c. ui.

8) omeyecmeenHbvle U 3apydedicHble HCYPHAIbL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:
1. "KoMIIOHEHTHI U TEXHOJIOTHUHU"

2. «PamgnorexuHukay

2) Memoouueckue YKazanus 0Jis CmyoeHmos no 0C80EHUI0 OUCYUNTUHDL:
1. paGora ¢ omnagounoit matoi ADSP BF537

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. pabora c omnagounoii mnaroii ADSP BF537

DJIeKTPOHHASI Y4eOHO-MeToAuYeCKasl IOKYMeHTaIus

HaumenoBanue
Bun
No pecypca B bubnmorpaduyeckoe onrcanme
JUTEPATYPHI .
AIIEKTPOHHOH (opme
DJIEKTPOHHO- Maxcoung, K. Ilpoextuposanue na IIJIMC. Kypc mononoro
1 OcHoBHas OubIMoTeUHAs Ooiiia. [ DneKTpoHHBIN pecypc] : yued. mocodbne —
nuTeparypa cucrema OnexrtpoH. 1ad. — M. : JIMK Ilpecc, 2010. — 407 c.
n3natenpcTBa Jlanp  |http://e.lanbook.com/book/60987
DIEeKTPOHHO- . i
NononHuTensHas |[GuénoTeuHas Muxkpocxemsl ALIIT ullAIl. [DnexTpoHHBIH pecypc] :
2 TeDATVDA cHCTeMa crpaB. — OnekTpoH. nad. — M. : JIMK Ilpecc, 2010. —
patyp 432 c. http://e.lanbook.com/book/60969
n3narenscTBa JlaHb

[lepedeHb UCTIONB3YEMOIO TPOrPAMMHOIO O0ECIICUEHMS:

1. Microsoft-Windows(6eccpodno)



2. Math Works-MATLAB, Simulink 2013b(6eccpodHo)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX

CIIPABOYHBIX CUCTCM!

1. -Cranpaptundopm(6eccpodHo)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

OcHoBHOE 000py/I0BaHKE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,

Bun zansatuin  (Ne ayn. IpeayCTaHOBJIEHHOE POrpaMMHOE 0OecIieueHHe, UCTIONb3yeMOe JUIs
Pa3IMYHbIX BUJOB 3aHITHH
405  [IIBOM, MyJIbTUMETUIHBIN TPOEKTOP C SIKPAHOM, CIIEHUAIN3UPOBAHHASI MEOETIb,
Jlexuun
(IJIK) |mocka
KoMmbIoTEepHBIN KJIacC ¢ MaKeToM MPHUKIaAHBIX IporpaMm Matlab (Bce
KOMIIBIOTEPHI BKIIIOUEHBI B JIOKalbHYI0 ceTh Kadeapsl UKT u moakiroueHs! K
Internet); 16 MecT, 16 KOMIIBIOTEPOB C BOBMOXHOCTHIO TTOJIKITFOUEHHUS K CETH
JlaGoparopusie 407  [«MHTEpHET» M 0OECTIEYeHHEM JIOCTYIIA B AIEKTPOHHYIO0 HH(POPMALIMOHHO-
3aHATHUS (TTJIK) |o6pazoBarensuyto cpeny KT, 1 mynsrumenna mpoekTop, 1 skpaH,

NHTEPAKTUBHBIN DKPAH HA OCHOBE ITIJTASMEHHOM ITAHEJIN
Smart technologies PA350, cnenmanu3upoBanHas MeOeIb, T0CKa, OTIAJ0YHBIC

rutatel Ha O6a3e Xilinx Spartan3




