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OI_ICHOLIHLIC MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Ne ni/nt Damunns, nm, Yd4eHasl cTeNneHb, TomxnoCTS IMoapa3nenenue
0T4YeCTBO Y4YeHoe 3BaHHe
1 JonmartoB Anjpeit 0e3 yueHou Crapumit JlenaprameHT
Fcnuam;csuq CTCIICHU, 6C3 [pernojaaBar PAaUuO3JICKTPOHUKHU U
YYEHOI'0 3BaHUs b CBSI3U
2 Cabnuna Hatanbs 0e3 yueHou Crapummii JlenapTamMeHT
['puropbeBHa cTerneHu, 0e3 IpernoaBat PAINOAIEKTPOHUKHU U
YUYCHOI'O 3BaHM €JIb CBA3U
CoraacoBaHo:

VYnpasieHue o0pazoBaTeIbHbIX IPOrpaMM

T.I'. Komaposa




ABTOpBI:
*  JloamatoB Auapeii 'ennaabeBuy, CTapmuii npenoaaBartelib, Jlenaprament
PaaH03JIeKTPOHUKH U CBS3HU
e Cabauna Haranbs I'puropseBra, Ctapmmuii npenojgaBarelib, Jlenaprament
PaaH03JIeKTPOHUKH U CBS3HU

1. CTPYKTYPA U OFBEM JUCHUIIJIMHBI [ludporas odpadorka curuajios Ha

IJIMC
1. O0bem AUCHHUILIMHBI B |3
3a4eTHBIX eINHULAX

2. Buabl ayiuTOpHbIX 3aHATHI Jlexunn
[IpakTHueckue/ceMuHApCKUe 3aHATHS
JlaGopaTopHble 3aHATHS

3. IIpome:xxyToyHast aTTecTalusd 3auer

4. Texymas arrecranus KontponsHas padota 1

Homamrass pabota 1

2. IINTAHHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA MHIAUKATOPBI) 11O

AACHUIIIIMHE MOAYJA Ludgporas obpadorka curnanos ua [JINC

WnaukaTtop — 9T0 mpu3HaK / cCUTHAN/ MapKep, KOTOpBIM MOKa3bIBaeT, Ha KaKOM YPOBHE

00yyaroImuics JOIKEH OCBOUTh PE3YJIbTaThl 00YUEHUS U UX MTPEIbSIBICHUE T0JKHO HOATBEPAUTH
(akT 0OCBOCHMS NMPEIMETHOIO COJACPKAHUS JaHHOM TUCIMILINHGI, YKa3aHHoro B Tabu. 1.3 PIIM-

PIJI.

Tao0mnuma 1

Koa v HanmenoBanue

Ilnanupyembie pe3yJabTaThl

KoHTpO/IbHO-0LIeHOYHBIE
CPeACTBA /ISl OLlCHUBAHUS

pemaTh 3a71a4u,
OTHOCSAIINECS K
npohecCUOHAITBHOM
NEeSTETHHOCTH,
UCTIOJIB3YSl METOIBI
MOJICIIUPOBAHUS U
MaTEMaTHYECKOTO
aHaym3a

CaMOCTOSTEIILHOMY OCBOCHHIO
HOBBIX METOJ/IOB
MaTeMaTHYECKOTO aHaIHM3a U
MOJICIIUPOBAHUS

3-1 - IIpuBecTu npumepsl
WCIIOJIb30BAHHUS METOOB
MOJICTTUPOBAHMS U
MaTEeMaTU4YeCKOTr0 aHainu3a B
PEIICHUH 3a]1a4, OTHOCSIINXCS K
npodeccuoHaNTbHON
JEATECITLHOCTH

3-2 - IlepeuncnuTh U 1aTh
KPaTKYIO XapaKTEPUCTHKY

KOMIIeTEHIIM U 00yueHusi (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTra
00y4eHHs M0 TUCIHHUILINHE
1 2 3
OIIK-2 -CriocobeH -1 - CiocoOHOCTS K 3auer
(dbopMann30BBIBATH U caM000pa3oBaHuIo, K Jlexuuu

[IpakTHyeckue/ceMuHapCKue
3aHATHUS




OCBOCHHBIM 32 BpeMsi 00y4IeHHUS
nakeTam MPUKIAIHBIX IPOTrPaMM,
UCTIONB3YEMBIX JIJISI
MOJICJTUPOBAHUS TIPH PEIICHUN
3a/1a4 B o0y1actu
npodeccuoHaIbHON
JESTEIIbHOCTH

I1-1 - PemaTk nocraBieHHbIE
3aJ1a4M, OTHOCSIIHECS K 0071aCTH
npodeccuoHaIbHON
JESITEIIbHOCTH, UCTIONB3Ys
OCBOEHHBIE 3a BpeMsi 00y4eHus
MaKeThl MPUKJIAJIHBIX TPOTPaMM
JUTSL MOJICITUPOBAHUS U
MaTEeMaTHYECKOTO aHan3a

VY-1 - O00CcHOBaHHO BBHIOPATH
BO3MOJKHBIE METO/IbI
MOJICTTUPOBAHUS U
MaTEeMaTHYECKOTO aHaln3a IS
MPEIOKEHHBIX 3a/1a4
npodeccuoHanbHOM
JESTCIIEHOCTH

V-2 - BoiOupath nakeThbl
MIPHUKJIATHBIX TIPOTPAMM JUIS
HCTIONIb30BaHUS UX B
MOJICJTUPOBAHUY IPU PEIICHUH
MOCTaBIICHHBIX 33/1a4 B 001acTH
npodecCuoHaTbHON
JEeSTEIbHOCTH

OIIK-3 -Cniocoben
MIPOBOJIUTH
HCCIICIOBAHUS U
W3BICKAHUS IS
pelIeHus TPUKIaTHBIX
WH)XEHEPHBIX 3a]1a4
OTHOCSIITUXCS K
npogeCCHOHAIBHON
NeATEeIIbHOCTH,
BKJTFOYAsi IPOBEJICHHE
U3MEPECHU,
TJIAaHUPOBAHHUE U
MMOCTaHOBKY
AKCIIEPUMEHTOB,
WHTEPIPETALNIO
MOJTYYCHHBIX
pe3yIbTaTOB

-1 - IIposiBisTh
3aMHTEPECOBAHHOCTD B
COJIEp’)KaHUU U pe3ysbTaTax
HCCJIEI0BATEIIbCKON paboThI

3-1 - 3105%KUTh OCHOBHBIE
IIPUEMBI U METO/IbI IPOBEICHUS
HCCJIeIOBAaHUN U U3bICKAHUIA,
KOTOpBIE MOTYT OBIThH
MCIIOJIb30BaHBI JUIsl PELLIECHUS
MOCTaBJIEHHBIX MPUKIIATHBIX
3a/1a4, OTHOCALIUXCA K
npodecCuoHaTbHON
JESATEIIBHOCTH

3-2 - XapakTepHu3oBaTh
BO3MOKHOCTH JIOCTYITHOU
HCCJIEIOBATENBCKOM anmapaTyphbl
JUISL pealIn3aliy IIPeI0KEHHBIX
MIPUEMOB U METOJIOB PEIlIEeHHUs
MOCTaBJIEHHBIX MPUKIIATHBIX
WH)KEHEPHBIX 3a7a4 OTHOCSIINUXCS
K IpodecCHoHaIbHOM
JIeSITeJIbHOCTH

Jomarnsis paboTa
3auer

Konrponsnas padora
JlaGopaTopHblie 3aHITHS




3-3 - Onucarth
MOCIEI0BATEILHOCTD ICHCTBUM
npu 00pabOTKe U UHTEPIIPETALINHT
MOJyYCHHBIX PE3YyJIbTaTOB
HUCCJIENOBAHNI U U3BICKAHUN

[I-1 - [ToagroTOBUTH ¥ MPOBECTH
AKCIIEPUMEHTAJIbHBIC U3MEPECHUS,
MCCIICTOBAHKS U U3BICKAHMS JIJ1s
pEIIeHUS MMOCTaBICHHBIX
MPUKJIATHBIX 337249, OTHOCSIIINXCS
K npodeccuoHaabHON
JESITCILHOCTH

IT-2 - TIpeacraBuThH
MHTEPIPETAIUIO ITOTYUEHHBIX
pe3yabTaToB B (hOpME HAYYHOTO
noKiana (CooOIeHMs)

V¥-1 - O6ocHOBaTH BHIOOD
MPUEMOB, METOJIOB H
COOTBETCTBYIOIIIEH armaparypbl
J1s1 TIPOBEICHUS UCCIICIOBAHUN 1
M3bICKaHU, KOTOPBIE TTO3BOJISIT
pEIINTH MTOCTABIICHHBIE
MPUKJIaTHBIC 3a]1a9H,
OTHOCSIIHECS K
npodeccroHanIbHON
JESITECILHOCTH

3. IPOLEAYPHI KOHTPO.ISI U OIEHUBAHUSI PE3YJIbTATOB OBYUEHMS B
PAMKAX TEKYHIEM M TIPOMEXYTOYHOM ATTECTAIIUM 11O
JACOUIIJIMHE MOJAYJSA B  BAJIBHO-PEUTHHIOBOM  CHUCTEME
(TEXHOJIOTUYECKAS KAPTA BPC)

3.1. lIpouenypsl Tekyuieid 1 NPOMeKYTOYHOM aTTECTALMHU 10 JUCIHUIJIMHE

1. Jlekuuu: k03(pGUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHBIX 3aHATHI

- 0.5
Texymias arrecTauus Ha JEeKIHAX Cpokn — | Makcumainb
cemMecTp, Had OIlCHKA
yueOHas B 0as1ax
HeJeJIs
KOHMPOJIbHASL paboma 7,8 100

BecoBoii K03()(puHeHT 3HAYMMOCTH Pe3yJbTATOB TeKYIel aTTecTalnu no Jekuusam — (.4

IIpome:xxyTOo4YHasi aTTecTALUSA 110 JIEKIUAM — 3a4eT
BecoBoii kK03 GHUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JIEKIUAM
- 0.6

2. lIpakTH4yeckne/ceMUHAPCKHE 3aHATHSA: KOO(PPUIHEHT 3HAYMMOCTH COBOKYITHBIX
Pe3y/1bTATOB NPAKTHYECKHX/CeMHMHAPCKUX 3ansiTuii — (.4

Texkymas arrecTauus HA NPAKTHYECKUX/CEMUHAPCKUX Cpokn — Makcumajib
3aHATHAX ceMecTp, HAas OLICHKA
B 0aJL1axX




yueOHas
HeJleJIst

domawiHsisL paboma 7,15 100

BecoBoii kK03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIeH aTTecTaAluu 110
NPaKTHYECKUM/CEMUHAPCKUM 3aHATUSIM— |

IIpomexyTouHAsI aATTECTALMSA MO MPAKTHYECKUM/CEMHUHAPCKUM 3aHATHAM—H T
BecoBoii k03¢ GuUIIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI ATTECTALMHU 10
NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He [Pe/1yCMOTPEeHo

3. JIaGopaTopHble 3aHATHSA: KO3 (PHUIMEHT 3HAUYUMOCTH COBOKYIHBIX pe3yJIbTATOB
JadoparopHbIX 3aHaTHi —(. ]

Texymas arrecTanus Ha J1a0OPATOPHBIX 3AHATHSAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OleHKAa
yueOHasi | B 0ajax

He el

Buinonnenue nabopamopmvix pabom 7,15 100

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylIel aTTeCTALUH 110 JIA00PATOPHBIM
3aHATHAM -He 11PeIyCMOTPEHO

IIpome:xxyTouHasi aTTecTANMS MO JA0OOPATOPHBIM 3aHATHAM —HET
BecoBoii kK03(p)(puHeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
JIa0OPATOPHBIM 3aHATHAM — He IIPeIyCMOTPEHO

4. OnnaiiH-3aHaTUA: KO3QPUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTATOB OHJIAWH-3aHATHI
—He NPeIyCMOTPEHO

Texkymas arrecTanus HA OHJIAWH-3AHATHAX Cpokn — MaxkcumaJjb
ceMecTp, Haf OLlEHKA
yueOHast B 0aJju1ax

Hemes

BecoBoii k03¢ (puHeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylleil aATTeCTAUNH 110 OHJIANH-
3aHATHAM -He IPeJ1ycMOTPeHo

IIpomeskyTOUHAS aTTECTAIMS 110 OHJIAWH-3aHATUAM —HET
BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB POMEKYTOYHOM ATTECTALMHU 110 OHJ/IANH-
3aHATHAM — He [1PeyCMOTPEHO

3.2. Ilpouenypsbl TeKyliei U NPOMEKYTOYHON ATTECTAMM KYPCOBOii padoThl/IPOEeKTa

Texymias arrecTanus BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumanabHas
padoThI/poeKTa yuyeOHasi HeJleJisl | OIlEeHKA B 0ajljiax

BecoBoii k03¢ puumeHT TeKymeH aTTecTaui BBIIOJHEHUsI KYPCOBOH padoThI/poeKTa— He
NpexycMOTPEHO

BecoBoii K03 GHUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJIHEHHA KYPCOBOHI
PadoThI/MPOEKTA— 3AIMUTHI — He NPeTyCMOTPeHo

4. KPUTEPUM W YPOBHU OLEHUBAHMS PE3VJILTATOB OBYUYEHUS IO
TUCIHUATITAHE MOTYJISI

4.1. B pamkax bPC npumMeHsitoTcs yTBepKIeHHbIC Ha Kaeape/MHCTUTYTe KPUTEpUH (TIPU3HAKH )
OIICHUBAHUS JOCTHIKCHHI CTYJICHTOB IO TUCITUIUINHE MOJYJs (Ta0i. 4) B paMKax KOHTPOJILHO-
OIICHOYHBIX MEpOMPUATHN Ha COOTBETCTBHE YKa3aHHBIM B Ta0m.l pe3ynpTaTam oOydeHUs
(MHAMKATOpaM).

TaOnuua 4
Kputepuu oneHuBaHus y4eOHBIX JOCTHKEHUH 00yYaIOMINXCS




Pe3yabTarsl Kpurtepun ouneHuBaHusi y4eOHbIX JOCTHKEHUH, 00y4AKOIIMXCHA HA

o0yuyeHHs COOTBETCTBHE pe3yJibTaTaM 00y4YeHHUsi/ MHIUKATOpaM

3HaHUA CrylieHT AeMOHCTPUPYET 3HAHUS U IOHUMaHKE B 001aCTH U3Y4YEHUs Ha
YPOBHEC YKAa3aHHBIX WHIWKATOPOB U HCO6XOILI/IMI>I€ AJI1 TPOAOJIKCHUSA
o0y4yeHMsT W/MIM BBIOJHEHHUS TPYIOBbIX (YHKIMH M AeHCTBHIA,
CBSI3aHHBIX C POECCHOHATBHOM NI TETLHOCTBIO.

Ymenus CTyzneHT MOXET IPUMEHATh CBOU 3HAHUSA M IIOHMMaHUE B KOHTEKCTaX,

MIPE/ICTAaBICHHBIX B OLICHOYHBIX 3aJIaHUSX, JEMOHCTPUPYET OCBOEHHUE
YMEHUH Ha ypOBHE YyKa3aHHbIX WHAWKATOPOB U HEOOXOIUMBIX IS
MPOJOJKEHHUsI 0O0y4EHHs W/WIKM BBINOJHEHUS TPYAOBBIX (YHKIHMH U
JIeCTBUH, CBA3aHHBIX C MPO(GECCUOHATBHON AEATENbHOCTBIO.

O1bIT /BiIaieHIE

CTyeHT JAEMOHCTPUPYET OMNBIT B O0O0JACTH M3Y4YEHUS HA YpOBHE
YKa3aHHBIX UHIUKATOPOB.

Jlpyrue pe3ynbTaThl

CTyeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJbTAaTOB

CryneHt

00ydYeHHsl Ha YPOBHE 3aINIAHUPOBAHHBIX UHAUKATOPOB.
crocobeH
(hopMynHpOBaTh BEIBOJIBI B 00JIACTH U3YyUCHUS.

CTyneHT MOXKET coo0IaTh MPenoJaBaTesio U KOJUIeraM CBOCTO YPOBHS
cOOCTBEHHOE MMOHMMAHHUE U YMEHHUs B 00J1aCTH U3YUCHHSL.

BBIHOCUTH  CYXICHUA, [A€JIaTb OLCHKU U

4.2 JIns olleHUBaHUS YPOBHS BBITOTHEHUSI KPUTEpUEB (YPOBHS JOCTHKEHUN 00yUYaIOIIMXCS TIPH
OPOBCACHUN KOHTPOJBbHO-OLUCHOYHBIX MepOHpI/IHTI/Iﬁ II0 AUCHUIIJIINHE MOIIy.H}I) HCIOJIB3YCTCA
yHUBepcaibHas 1Kajia (Tadi. 5).

Tabmuma 5

IIkana oueHUBaHUS JOCTUKEHHSI Pe3YJIbTATOB 00yuYeHHUs (MHAUKATOPOB) M0 YPOBHAM

XapakTepuCcTHKA YPOBHEN JOCTHKEHHUS Pe3yJbTATOB 00yuyeHHus (MHIAUKATOPOB)

Ne Conep:xaHue ypoBHS Ilkajna oneHnBaHusA

n/n BbINOJIHEHUSI KPUTEPUS Tpaguuuonnas KauvecTBennast

OlleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepUuCTH
o0yueHust Ka YPOBHS
(BBINOJITHEHHOE OLIEHOYHOE
3a/laHue)

I. PesynbTarsl 00yueHus OT1innyHO 3auTeHo Bericokuii (B)
(MHIMKATOPbI) TOCTUTHYTHI B (80-100 6amnoB)
IIOJIHOM O00beMeE, 3aMeYaHnil HET

2. PesynbraThl 00y4yeHus Xopouio Cpennuii (C)
(MHIMKATOPBI) B LIEJIOM (60-79 6annos)
JOCTUTHYTBI, UMEIOTCS 3aMeUaHus,
KOTOpBIE HE TPeOyIOT
00513aTEJIbHOTO YCTPaHEHUS

3. PesynbTaTsl 00yueHus Y 10BIIETBOPUTETBEHO [Toporossrii (I1)
(MHIUKATOPBI) TOCTUTHYTHI HE B (40-59 Gannos)
MOJTHOM Mepe, €CTh 3aMEUaHUS

4. OcBoeH#me pe3ybTaToB 00yUYeHUS HeynosnerBopurens He HenocraTounsrit
HE COOTBETCTBYET MHJIUKATOPAM, HO 3a4TE€HO (H)
HMMEIOTCS CYIIEeCTBEHHBIC OmMOKU U | (MeHee 40 6amioB)
3aMeuaHusi, TpedyeTcs 1opaboTka




5. PesynbraT 00y4eHust He JOCTUTHYT, Henocratouno cBUaEeTENHCTB Her pe3ynbraTa
3aJlaHue HE BBIIIOJHEHO JUISI OLICHUBAHUS

5. COJEPKAHME KOHTPOJILHO-OIIEHOYHBIX MEPONPUATHI IO
TV CHATITAHE MOIYJIS

5.1. OnucaHue ayIUMTOPHBIX KOHTPOJbHO-OLEHOYHBLIX MEPONPHUATHH IO JAUCHUILIHHE
MOIYJIsl

5.1.1. Jlekuuun

CamocrosTebHOE H3y4YE€HHE TEOPETHMUYECKOro MaTepHaja Io Temam/pa3fenaMm JeKIUi B
COOTBETCTBUHU C CO/EpKaHUEM JucHMILIMHBI (1. 1.2. PITT)

5.1.2. IlpakTHyeckue/ceMUHAPCKHE 3aHATHSA

IIpuMepHBIii IepeYeHb TEM

1. 3nakomcTBo ¢ [10 Simulink.

2. bubmmoteka 6;10k0B System Generator. [Tepseie momgenu [{OC mns TTJIMC

3. Ocobennoctu Hactpoitku mozenen LIOC mia IIJIMC. [lokymentupoBanue. [Ipumep
MACKUPYEMOU MOJICUCTEMBI.

4. O630p I10 Vivado

5. Bapuantsl peanuzanuu moaeneit LHOC na IIJIMC. [Ipumep peanuzauuu B BUAE NPOEKTa
Vivado

LMS-nnatdopma

1. https://study.urfu.ru/Aid/ViewMeta/10802

5.1.3. JlabopaTopHble 3aHATHUS
[TpumepHBIil IEpeueHb TEM
1. Hauano pa6ots! B Xilinx System Generator
2. IlpeobpazoBanue gaHHbIX B Mojenax Xilinx System Generator
3. Peanu3anus ynpasiromiei JJIOruKu
4. PazpaboTka GpuibTpa ¢ KOHEUHON UMITYJIbCHON peakiiuel Ha 0a3e YyMHOKHUTEIS-
HAKOTIUTEJS
5. Illpumenenue 6moka FIR Compiler mi1s MmogenupoBanus U peanu3anuu GUiIbTpoB
6. MuTerpanus moayneit System Generator B cpeny mporpammbsl Vivado
LMS-mnardopma
1. https://study.urfu.ru/Aid/ViewMeta/10802

5.2. Onucanue BHEayJIMTOPHBIX KOHTPOJIbHO-OLICHOYHbIX MEpPONPHUATHH H CPEACTB
TeKylero KOHTPOJIs M0 AUCHUIIHHE MOLYJIs

PaznoypoBHeBoe (qudhepeHIIPOBAHHOE) O0YUCHHE.
ba3zoBblii

5.2.1. KonTpoJabHasi padoTta
[TpumepHBIil IEpeUeHb TEM



1. Tune! gaHHBIX

2. IlpuHune! pa3paboTKU CHHTE3UPYEMBIX MOJETIeH

[IpumepHsIe 3ananus

Br16path onTrManbHBINA THI JAHHBIX JJI CUTHAJIOB, 3HAYEHUS! KOTOPBIX HE BBIXOAT 3a
IpaHUIBI 3aIaHHOTO TMana3oHa. BapuaTuBHas 4acTh: rpaHUIBl JUAa30HOB

OnpenenuTs 3HaU€HUE CUTHANA HA BBIXOJIE 33JJaHHOTO OJI0KA Mpeo0pa3oBaHUs TUIIA PU
M3BECTHBIX TUIIE U 3HAYEHUU CUTHAJIA Ha BXOJe 3TOro Ojoka. BapuaTtuBHas 4acth: 0JI0K
npeoOpa3oBaHus, THII U 3HAYEHUE BXOJAHOTO CUTHAJA

[lepeuncauTh mark Mo HaCTPOMKe MOJIENIH, 00ECTIEUUBAIOLIIE €€ a/IeKBaTHOE
MOJIETIUPOBAHUE U Nocienyromui cuntes 1 FPGA

Onpenenuth (HaKTUIECKYIO YaCTOTY U MEPUO] TUCKPETU3ALNH MOICITUPYEMOTO
rapMOHHYECKOTO CUTHAJIA MPH 3aJJaHHBIX 3HaUeHusX mapameTpoB "Frequency (rad/sec)",
"Sample time", "FPGA clock period (ns)", "Simulink system period (sec)" 6;10k0B MoeH.
BapuaTtuBHas yacTh: 3Ha4eHMsI TapaMETPOB.

O06ocHoBaTh 11e51ec000pa3HOCTh pa3paboTku 11t FPGA MHOrO4acTOTHBIX CXEM.
[Tepeuncnuth 0COOEHHOCTH MPUMEHEHUS GUIBTPOB B MHOIOYACTOTHBIX CXEMax,
opueHTHpoBaHHBIX HA FPGA

LMS-natdopma — He perycMOTpeHa

5.2.2. lomamusisi padora

[IpumepHBIii TEpeUYeHb TEM

1. Pa3paboTka MoayIisi CKaHUPOBAHHUSI 110 3a7epKKe AJIs TOMCKa MEPUOTUIECKOTO CI0KHOTO
CUTHAJIa C U3BECTHBIM JIOMIIJIEPOBCKUM CIBUTOM

2. Pa3zpaboTka reneparopa CUrHaJOB Ha 0asze U(PPOBOr0 CHHTE3aTOpa YacTOThI

3. Pa3paboTka renepartopa mryma

4. PazpaboTKa ONTUMAIBHOTO MTPUEMHHUKA (ha30MaHUITYTMPOBAHHOTO CUTHAIA

5. Pa3paboTka u3mMepuTeIbHOTO MPUEMHHKA

6. PazpaboTka nmpreMHHKa U3MEpPEHUs TapaMeTpOB KBaJApaTypHOro CUrHalla

7. Pa3paboTka CBA3HOIO IMpUEMOIepejaTulKa CUTHAIIOB C OHONH OOKOBOI MO10COi

[TpumepHbIe 3a1aHus

CnpoekTupoBaTh MOAYJIb CKAHUPOBAHUS JIJIs1 TOMCKA IEPUOINYECKOTO
(ha3oMaHUTTYTUPOBAHHOTO 10 3aKOHY M-TIOCTIeI0BaTEIHbHOCTH BXOJHOTO CUTHANIA.
CkaHupOBaHME BBIMOJIHATH TOCIIEA0BATEIFHBIM TIEPEOOPOM BCEX BO3ZMOKHBIX 3a/IePIKEK B
JMana3oHe MOJIHOTO Mepuo/ia curuaia. CxeMa ycTpolcTBa U MHIMBUyalIbHbIE BAPUAHTBI
MPUBEJEHBI B METOJIMYECKUX YKA3AHUSIX

Ha 6a3e ynpagsmsiemoro mudpoBoro cuaTe3aTopa yactotsl DDS cnipoexktupoBats 12-
pa3psAIHbIN (0 BEIXOHOMY KOJIy) T€HEpaTOp CUTHANIA C TWHEHHON YaCTOTHON MOTyJISIITUEH
(JTYM). MunuBuayansHble BAPUAHTHI IPUBEICHBI B METOIMYECKUX YKa3aHUIX

CnpoexTtrpoBaTh 3P PEeKTUBHBIN (MCIOIB3YIOUTNI MUHUMAIbHO HEOOX0IMMOE KOJTHYECTBO
pecypcoB FPGA) 14-pa3psaublii (0 BEIXOAHOMY KOJTy) MHOTOKaHATbHBIN IIUPPOBOi
cunresarop yactoTsl DDS (Direct Digital Synthesizer), renepupytomiuii Habop rapMOHUYECKUX
Kosie0aHU C 3alaHHBIM LIarOM U MOTPEIIHOCTHIO0 YCTAHOBKU 4acTOThl. MHIMBUYyaIbHbIE
BapUAHTHI MPUBEICHBI B METOAUYECKUX YKA3aHUSIX

CnpoektupoBath 16-pa3psigHbIi reHepaTopa MCeBIOCTyYalHbIX YUCEI, PACIIPEICTECHHBIX 110
HOpPMaJIbHOMY 3aKOHY C 33JJaHHOM JUCIIEPCUEN U MaTeMaTUYECKUM OKUaHHEM.



WnauBuyanbHble METObI (POPMHUPOBAHUS TICEBIOCTYYAMHBIX YHCEI IPUBEACHBI B
MCTOANYCCKUX YKAa3aHUAX.

CHpOGKTHpOBaTB M UCHBITATH OIITUMAJIBLHBIN 110 KPUTCPUIO MAKCUMYMa OTHOLICHUS
paB0Mo100Us MPUEMHHK 3a]IEP>KAaHHOTO OTHOCUTEIHHO OMOPHOTO UMITYJIbca CUTHaNIA. CXeMbl
NpHUEMHUKA U UHIUBUAYAJIbHBIC BAPUAHTHI IIPUBCACHBI B MCTOANYCCKUX YKa3aHUAX

CrIpoeKTHpOBATh U HCIIBITATh CUCTEMY HETIPEPBIBHOTO U3MEPEHHUS MTapaMeTPOB CUTHAJA,
MOCTYTAIONIETO Ha BXOJI IPUEMHOTO yCTpoiicTBa. CXxeMa MPUEeMHUKOB ¥ WHIMBHY aJbHBIC
BapUaHThHI MIPUBEICHBI B METOJAMYCCKUX YKA3aHUAX

CrpoeKkTHpoBaTh U UCHBITATh IPUEMOTIEPEIaTUNK CUTHANIA C BEpXHEH OOKOBOM MOJIOCOI.
CxeMma IMpueMoIiepcaaTunKa U MHAUBUAYaJIbHBIC BAPUAHThI IIPUBCACHBI B MCTOAUYCCKUX
YKa3aHusX

LMS-mnardopma

1. https://study.urfu.ru/Aid/ViewMeta/10802

5.3. Onucanne KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI MPOMEKYTOYHOT0 KOHTPOJIS 10
AUCHMILINHE MOAYJIS

5.3.1. 3auer

Cnucok nNpUMEpHBIX BOIPOCOB

1. Texnonorus Bu3yansHoro npoektupoBanus cucreM Ha [IJIMC Xilinx: mporpammHoe
obecrnieyeHue, Tarnbl MPOSKTUPOBAHUS, IOCTOMHCTBA U HEIOCTATKH

2. OcHOBHBIE TPEOOBaHMSI K MOJIEJISIM CUCTEM, NpeIHAa3HAYEeHHBIX I peanu3anuu Ha [IJINC
Xilinx: HacTpOIKM perIaroiiei mporpaMmbl, 0COOEHHOCTH HAacTpoiiku O1oka System Generator,
BbIOOpP CUCTEMHON 4aCTOTHI AUCKPETU3ALMH MOJIEH, CBSI3b CUCTEMHOM MOJIEIIBHON M TAKTOBOM
(u3nYEeCKOM YaCTOThI CHUCTEM Ha KpUCTaJLIE.

3. O01as cTpyKTypa MoJielel, UCIOIb3YIOUINX TEXHOJIOTHIO BU3yalIbHOTO MPOEKTUPOBAHUS
Xilinx. bnoku System Generator, Gateway In/Out: HazHaueHue, HacTporku. bioku moacucrem.
JloKyMEHTUpOBaHUE MOJEIH.

4. Bepudukamus mozaeneit B System Generator: mogenuposanue B Simulink, HDL-
MOJIEJIMPOBaHUE, alllIapaTHOE MOJEINPOBAHUS, JOCTOMHCTBA U HEAOCTATKU METOJIOB

5. Tunel gannbix B System Generator, npumepsl. [IpeoOpazoBanue qanHbIx. Bapuantel
00pabOTKU CUTyaluii MePENOTHEHUS U KBAHTOBAHMUS, PEKOMEHIAIIMHY 110 BRIOOPY BapHUaHTa ¢
NO3ULIANA TOYHOCTH U PECYPCOEMKOCTH

6. Mcnonp3oBanue s3pika nporpammupoBanuss MATLAB nns moaenupoBaHus yIpaBIIstOIInX
CTpyKTyp anmapaTtHoro ypoBHs. biok MCode. OrpannyeHust si3pika IporpaMMHUpOBaHus. Tur
JMaHHBIX X1 state, MpuMeHEHHE KIIFOUYEeBOTO clioBa persistent. [IpuMeps! ammapaTHbIX GyHKITUH,
peanu3yeMbIxX nporpaMMHo. OTiiajika mporpaMm

7. MHOTOYaCTOTHBIE CUCTEMBI: TPUUUHBI UCMIOJIF30BAHUS U BO3HUKAIOIIUE MPOOIEMBI.
Br16op cucremHoit yactoTsl Simulink ¥ 4acTOT JUCKpeTH3alMK CUTHAIOB B MHOTOYACTOTHBIX
CUCTEMAX

8. [IpaBuia pacnpocTpaHeHHs MTapaMeTPOB CUTHAIOB B MoJiensix System Generator.
AnmnaparHas peaqu3alys MHOTO4aCTOTHOCTH

9. bnoku U3MeHeHHsI YaCTOThl JUCKPETU3ALMH: 0030p, 0COOCHHOCTH NMPEOOPa30BaAHUS
CIIEKTpa CUTHAJIOB Ha BbIXOJIe OJIOKOB, almapaTHasi peaau3anus

10. Apxurektypa FPGA: Tomonorus, CTpyKTypHbI€ 3JI€eMEHTbI, 0COOEHHOCTH peaanu3aluu B
pa3IMYHbIX CEMEHCTBAX
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11. TTocnenoBatenbubiiit MAC-FIR-unbTp: peanuzanus va 6oke DSP48
12. ITapannensusiit FIR-guibtp

13. Tpancnonupoanue ctpykrypsl FIR-punpTpa

14. Peanu3zanus TpancnonupoBaHHoro napauiensHoro FIR-gunsTpa Ha DSP48,

NpeuMymecTBa U HEJOCTATKH

15. Cucronnueckuii FIR-punbsTp, npenMyiiecTsa u He1OCTaTKH

16. bnok FIR Compiler: HacTpoiiku, pekoMeHAalNN 10 TPUMEHEHHIO

LMS-mnaTdopma — He mpeycCMOTpeHa

5.4 Conepxanne KOHTPOJIHHO-OLIEHOYHBIX MEPONIPUATHI 10 HANPABJIEHUAM
BOCIIUTATEIbHOM 1eATETbHOCTH

HanpaBneHHev Bun } Texnonorus .| Kommerenu Pesynbrar KoHnTtpoisbHo-
BOCIIUTATEIbHOM | BOCIMTATEIBHOW | BOCHMTATEIbHOU st bl OLICHOYHBIE
JeSITENIbHOCTH JeSITeIbHOCTH JIeSITEJIbHOCTH o0yueHus MeponpusTHs
npodopuentanuo | TexHomorus OIIK-2 JI-1 Jomamrass padora
HHast «IToptdonmo OIIK-3 -1 JlabopaTopHbie
JESATEIIBHOCTD pabdoT» 3aHATUSA
neneHanpasieHHa | TexHonorus [TpakTrueckue/cem
ITpodeccuonansy | s pabora ¢ CaMOCTOSITEIIbLHOU MHApCKUE 3aHATHS
0€ BOCIIUTAHHE uHpopMaruen paboThI
TS Texuomorus
UCIIOJIb30BaHUS B | aHau3a
MIPAKTUYECKUX o0pa3oBaTeIbHBIX
LEJsIX 3aja4
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