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1. MecTto u nesu JucHUIIMHbI B cTpykType OOII

Hucrummaa b1.B.J1B.03.01 «AnmapatHbie W MporpaMMHBIE CpeacTBa ITUGPOBOH 00pabOTKH

curHayioB» otHocutTcs Kk vactu OOIl wHampaBiaenuss mnoarotoBku 03.04.03 Panuodwusuka,
dbopMupyeMOil yJaCTHUKaMU 00Pa30BaTEIbHBIX OTHOIICHHH.
2. Ilnanupyembie pe3yabraTbl 00y4eHHs 10 JUCHUIINHE (MOAYJII0), COOTHECEHHBIE ¢

IVIAHUPYEeMbIMH pe3yJIbTaTaAMH 0CBOEHHS 00pa30BaTeIbHOIi MPOrpaMMbl (KOMIIETEHIIUSIMU

BbINYCKHUKOB)

Ilnanupyembie pe3yJibTaThl 00y4YeHUS MO JUCIHUIIUHE (MOTYJIIO),
B COOTBETCTBUM C MHAUKATOPOM IOCTHKEHHSI KOMIIETEHINHU

Koiﬁzrgfg:r](’;ﬂ’ HNuaukarop HanmenoBanmue
JOCTHKEH U OIIEHOYHOT0
coJiepKaHue
KoMIIeTeHIUH) KOMIIETEHIIN A Pe3yabTarhl 00yYeHust O AUCHUTIIMHE cpejacTBa
(xonm, conepxanme
WHANKATOpa)
1IK-1: Cnocoben TIK-1.1. Ilpumensiem | 3namu: Memoovl KpUumu4ecko20 aHAIU3A U Cobecedosanue
AHATUBUPOBATD U npuHYUnsl cOopa u OUEHKU COBDEMEHHBIX HAYYHBIX O0CHUICEHUL
obpabamvlieame aHanu3za 6 obacmu ceoeti nNPogheccuoHaNbHOU
Hay4Hyio ungopmayuu, OesimenbHO
uHghopmayuio u paccmampusaem u Ymemuv: onpedensmo naubonee akmyanvhvie
pe3yibmamul oyeHusaem HanpaeneHus ucciedoB8anull 6 ooiacmu
uccae008aHull 8 cogpemeHHbvle npogeccuonanbHol desmenbHoCmu
obnacmu Qusuku u | HayuHvle Bnaoembs: nagvixamu noucka (8 mom yucne ¢
paouoguzuxu npu | docmudicenus, a UCNOAB306AHUEM UHPOPMAYUOHHBIX CUCTIEM U
peuenuu 3a0ay maxoice eenepupyem | 63 6AHHBIX) U KPUTHUYECKO20 AHATU3A
ceoell HO8ble udeu npu uH@OpMAYyUU NO MEMAMUKE NPOBOOUMbBIX
npogeccuonanvHol | peuteHuu uccnedoeanull
OdesmenbHoCmu uccnedo8amenbCKux u
NpAKMU4ecKux 3a0ay.
IIK-1.2. Pabomaem c | 3namu: cogpemeHHble UHPOPMAYUOHHBIE U Cobecedosanue
OonbUUM 0D BEMOM KOMMYHUKAYUOHHBIE MEXHON02UU cOOpa U
OaHHbIX, ananusza 6onbuo20 00vemMa OaHHbIX
cucmemamusupyem u | Ymems: cucmemamuszuposamo u
ananusupyem AHATU3UPOBAMb OalHble OOIbLUI020 0ObeMA
uHghopmayuio, Baaoemu: nasvikamu pabomsi ¢ 601b1UM
NOTYYEHHYIO U3 00beMOM OAHHBIX, NOJLYYEHHBIX U3 PAZTULHBIX
PA3TUYHBIX UCTMOYHUKO8
UCTMOYHUKO8, 8 THOM
yucne ¢
UCNOAB30BAHUEM
COBDEMEHHBIX
UHDOPMAYUOHHBIX U
KOMMYHUKAYUOHHBIX
MeXHON02U.
1IK-2: Cnocoben 1IK-2.1. Ananusupyem | 3Hamu: cospemennoe cOCmMosHue Cobecedosanue
8bINOIHAMb cospemeHHoe uccnedo8aHuli, cogpemeHrHble N00X00bl K
meopemuyeckue U | COCMosHue ONUCAHUIO PA3TUYHBIX AGTICHULL 6 0Oaacmu
9KCHEPUMEHMATbHBL | UCCIe008AHUL 6 ceoell npogheccuoHanbHOU 0esimerbHOCTL
e uccnedosanus u obnacmu Quzuxu u Ymems: ananusuposeamo cospemennoe
paspabomku no paouoghuzuxu, cocmosiHue UCCied08anull 8 oonacmu Quuxu
OmMOeNbHbLIM cogpemeHHble u paouoghuzuxu
pazdenam mem n00x00bl K onucanuio | Bradems: nagvixamu mooeruposarus
HayuHo- U MOOETUPOBAHUIO PABTUYHBIX SGTEeHUL 8 00AACU PUBUKU U
UCCe008amenbCKux | pasiudHbIX paouousuxu
U ONBIMHO- Pusuueckux Ag1eHUll
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IInanupyemsble pe3yabTaThl 00y4eHHs 10 JUCHHUILIMHE (MO1YJTIO0),
B COOTBETCTBHH ¢ HHANKATOPOM T0CTHKEHUSI KOMIETEeHIINH

@ophipyemeIe HNupuxarop HanmenoBanmue
KOMIIeTeHIIUM (KOJI,
JOCTHKEH U OLIEHOYHOI 0
cozepkaHue
KoMIIeTeHIH) KOMIeTeHIMH Pe3yabTarbl 00yyeHUs1 0 AUCHMIINHE cpeacTea
(xonm, coneprkaHue
WHANKATOpa)
KOHCMPYKMOPCKUX | U OYeHKe NOTYUEHHbIX
pabom g obracmu | pe3y1bmamos.
Qusuxu u 1IK-2.2. Boibupaem u | 3nams: cogpemennvie n00Xoobl K Cobecedosanue
paouopusuxu u npumensiem MOOENUPOBaAnUI0 PAIIUYHBIX AGTeHUL
ogopmnamo ux ananumuyecxue, Ymems: svioupamo u npumensame 6
pe3yibmamol AHATUMUKO- npogeccuonanvHol desmenrsHOCmu
yyclenHble, IKCHEPUMEHMAbHbBLE U PACYEMHO-
9KCHEPUMEHMATIbHbLE | MeopemuiecKie Memoobl UCCIE006aHUS.
Memoovl Bnraoems: nagvixamu nposedeHust
uccne008aHus 6 MOOenupoBanus unu SKChepuUMeHma osl
coomeemcmeuu ¢ peuieHuss KOHKpemHoU HaAy4HO-
MUNOM ROCMABILEHHOU | UCCIE008AMENbCKOU 3a0aYU
3a0auu.
1IK-2.3. Yyacmeyem 6 | 3Hamu: ocHo8Hble NPUHYUNBL OP2AHUZAYUU Cobecedosanue
NAGHUPOBAHUU, HAYYHOO UCCNe008aAHUS
no02omoeKe u Ymems: ananusuposams npoyecc
npoeedenuu HUP. BbINONIHEHUS] HAYYHO20 UCCIe008AHUS U, 8
cayuae HeoOX00UMOCMU, KOPPEKMUpo8ams
NIIAH UCCTIe008aAHUS HA ONPeOeNeHHbIX dIManax
Bnaoemu: nagvikamu nianuposanus
HAYYHO20 UCCIe006aAHU, AHANU3A
noIYy4aemMblx pe3yiomamos u QopmyiuposKu
86160008
1IK-2.4. Ananusupyem | 3nams: cogpemennvie n00Xo0bl K OYeHKe Cobecedosanue
nonyuenHvle OaHHble, | NOTYUEHHBIX Pe3VIbMAmos 6 001ACmuU C80ell
Gopmyrupyem npogeccuonanvHol desmenrsHOCmu
661860001 U Ymemu: ananusuposeams nonyuennvie
pexomeHoayuy no oanmuvie, hopmyIuUposams 6bl00bl U
OMOENbHLIM Pazoenam | peKOMeHOAYUU NO OMOEbHbLIM pazoenam mem
mem 8 obnacmu 8 obracmu usuKu u paouoPu3uKu
Qusuxu u Bnadems: nagvikamu oyenxu nony4eHHbIX
paouogusuxu. Pe3yIbmamos u hopMyauposKu 66160008 OJisl
8bINOIHEHHOU HAYYHO-UCCAE008AMENbCKOU
3a0ayu
1IK-3: Cnocoben 1IK-3.1. Ucnonvzyem | 3nams: ocHO8Hble MpebOBAHUS K Cobecedosanue
paspabamvieams u | 3HAHUE HOPMAMUBHBIX | COCMABTIEHUIO HAYYHO-MEXHUYECKUX OMYemo8
no002omasIueams OOKYMEHMO8 015 U OOKyMeHmayuu
cocmasHvle yacmu | cCocmaegienus 3aa60K, | Ymems: npumenams 3a0annvie mpedo8anus u
OOKyMeHmayuu, 2Panmos, npoeKmos | npasuia K 0QopmieHuIo pyKonuceu K
npoexkmog naanog u | HUP, npumensiem nYOIUKAYULU 8 PEYSHIUPYEMBIX HAYUHBIX
npogpamm 3a0aHHble U30anusx
npoeeodeHus mpebosanus u Bnadems: nagvikamu cocmaenenus u
OMOENbHBIX IMANOE | NPABUNA NPU ogopmneHus HayuHO-mexHUYecKou
HAYYHO- ogopmnenuu OOKYMeHmMayuuy, Hay4HbiX Omuemos u
uccnedo8amenbCKux | pykonucet K 0030po8s, nybnuxayuil
U ONbLIMHO- nyoaukayuu 6
KOHCIMPYKMOPCKUX | peYeH3Upyembix
paspadbomox HAYYHBIX U30AHUSX.
1IK-3.2. 3uamop: ocrogHvie cnocobdwl npeocmasnenus u | Cobeceoosanue

IIpeocmasnsiem

npoosudicenus pezyiomamos HUP




dopMupyemMble
KOMIIeTeHIIUM (KOJI,
coliepKaHue
KOMIIETEHIINHN )

IInanupyemsble pe3yabTaThl 00y4eHHs 10 JUCHHUILIMHE (MO1YJTIO0),
B COOTBETCTBHH ¢ HHANKATOPOM T0CTHKEHUSI KOMIETEeHIINH

HNuaukarop HanmenoBanmue
JOCTHIKEHUS OIIEHOYHOT0
KOMTIETeHIIN N Pe3ysibTarhl 06yUeHNs O TUCHUIIIAHE cpencrBa

(xonm, coneprkaHue
WHANKATOpa)

pesynomamot HUP Ymemn: cmpykmypuposamo

aKademuyeckomy u npe3eHmayOHHbIIL MAMEPUAT, 8bIOSTMb

Ou3Hec-coobwecmey. | OCHOBHbBLE Pe3yIbMambl QessmelbHOCIU 05
UX npeoCcmasienus U paccmasisims AKYeHMmbl
Bnaoemu: nagvixamu npedcmaeneHust
pe3ynomamos HUP neped nayunviv u
AKAOEMUYECKUM COOOUECmBOM

IIK-3.3. Yuacmsyem 6 | 3nams: ocrnognwie smanvt noocomosku HUP | Cobecedosanue

cocmaeneHuu u
nooaue KOHKYPCHbIX
3a5960K Ha
BbINONIHEHUE HAYYHO-
UCCNe008AMENbCKUX U
NPOEKMHBIX pabom no
HANpaeieHHoCcmu
Paouoghuzuxa.

u cocmaeanenusi npoexkma HUP

Ymemo: ananusuposamo npoexmmuyio
O0oKymMenmayuio Ha gvinoanenue HUP
Bnaoems: nagvixamu cocmasnenus yacmu
npoeKmHou 0OKymenmayuu OJisi NPOBeOeHUs
HHUP

3. CTpyKTypa U coJep:KaHue AUCHUIINHBI
3.1.TpynoeMKkocTh TUCHUILINHBI

oyHast popma oO0ydeHus
OO011ast TPy 10eMKOCTb 23ET
YacoB mo y4eOHOMY IJIaHy 72
B TOM YHCJIC
ayJIUTOPHBIC 3aHATUS (KOHTAKTHAs paboTa):
- 3aHATHS JIEKITUOHHOTO THUTIA 32
- 3aHSATHSI CEMUHAPCKOTO THMA (MIPAKTHYECKUE 3aHATUS /
nabopaTopHbIe paboTHI)
caMmocTosITeNIbHasl padoTa 39
KCP 1
[TpomexxyTouHas aTTecTarus — -
3a4ueT




3.2.

Conepxanue TUCHUIINHBI

HaunmeHnoBanue u KpPaTKO€ COACpIKaHUEC Bcero B TOM YHCJIC
Pa3aenoB M TEM JAUCIUILIIHE (dacel)
KonraktHas pabota (paboTa BO B3anMOAEHCTBUY C CamMocrosTensHas
Mpero1aBaTesieM ), Yachl pabora
W3 HUX oOyuarormerocs,
Yqachbl

3aHsaTHs 3aHsITHA 3aHATHs Bcero

JIEKIMOHHOTO ~ [CEMHUHAPCKOTO |1abopaTopHOro

THIIA THIIA THIIA

2 |E : : : :

Tema 1 Beenenue B cxemoTexHuky | 4 2 2 2
[JI1C
Tema 2 TlocnenoBaTensHbIe 4 2 2 2
mormueckue ycrpoicrsa [IJINC
Tema 3 Apudmernueckue O10KH 4 2 2 2
[JI1C
Tema 4 RAM, ROM, DSP 6noku B 4 2 2 2
TJIUC.
Tema 5 OuabTPHI ¥ 3PDHEKTHI 4 2 2 2
KOHEYHOM pa3psAHON CETKU
Tema 6 I3MeHeHHE YaCTOTHI 4 2 2 2
TUCKPETU3AIIH
Tema 7 IudpoBoii cunTe3 curHanos | 4 2 2 2
Tema 8 Llndposoit npueMHHK 4 2 2 2
Tema 9 Anroputm CORDIC 4 2 2 2
Tema 10 Beenenre B VHDL 4 2 2 2
Tema 11 Ocrost VHDL 4 2 2 2
Tema 12 Cpena paspabotku Xilinx 4 2 2 2
WebPack ISE
Tema 13 IpakTudeckas peamusanus | S 2 2 3
uudpobix Guiabtpos B [UTUC
Tema 14 Tlpaktudeckas peanusanusi | 6 2 2 4
IH(POBBIX ACIUMATOPOB H
nHTepnosTopos B [UINC
Tema 15 IlpakTuaeckas) 6 2 2 4
peanu3anus UQGpPOBbIX
cuHTe3aTopoB curHanos B [UINC
Tema 16 Ipaktudeckas peanusanus | 6 2 2 4
dpoBbIx npuemMHukoB B [IJINC
ATTecTanus 0
KCP 1 1
Hroro 72 32 0 0 33 39

[IpakTuyeckue 3aHATUS (CEMUHAPCKUE 3aHATHS /Ta00paTOpHbIe pabOTHI) OPTaHU3YIOTCS, B TOM
yucine B (opMe MpaKTUYECKOH MOATOTOBKU, KOTOpas MpeaycMaTpUBaeT ydacThe OOydarommXxcs B
Oynymield mpodeccuoHAITbHON

BBIIOJIHEHUU  OTJICJIBHBIX
NEATENbHOCTBIO.

9JIEMCHTOB

pabor,

CBA3aHHBIX C




[TpakTHueckas MOArOTOBKAa MpEeAycCMaTpUBAeT: pelleHUE MPAKTUYECKUX 3aJaHuil U 3ajaad,
OpraHu3alysi CEMUHApOB 110 OTEJIbHBIM Pa3/ieslaM AUCLHUIIINHBI.

[TpakTHueckas MOAroTOBKa HaNpaBiieHa Ha ()OPMUPOBAHUE U Pa3BUTHE:

- IPAaKTUYECKUX HABBIKOB B COOTBETCTBUU ¢ mpoduiiem OIT:

* U3yYeHHE, aHaJIM3 HAYYHO-TEXHMYECKOH HH(OpManuu, oOO0OIIEeHHE OTEUECTBEHHOI'O U
3apyOEKHOI'0 OIbITA [0 TEMATHKE HCCIIEIOBAHMS,

* AQHWIMTUYECKOE M UHUCJIEHHOE ucciefoBaHue (U3MUECKUX SBICHMM U  MPOLECCOB
paano(u3nYecKUMU METOIaMU;

* pa3paboTKa HOBBIX KOMIUIEKCOB IpPOrpaMM I10 YHCICHHOMY MOJEIHPOBAHHUI0 OOBEKTOB
pa3IUUHON (PU3NUIECKOI TPHUPOJIBI;

* TUIAHUPOBAHHE U TPOBEIECHUE IKCIIEPUMEHTOB C MPUMEHEHHEM COBPEMEHHBIX METO/IOB U
U3MEPHUTENbHON anmnapaTypsl (aKyCTHUYECKOH, palodIeKTPOHHOMN, ONTO3JIEKTPOHHOM );

* popMyIHMpOBKa HOBBIX 33/1a4, BO3HUKAIOLINX B XOZ€ HAYYHBIX UCCIIEIOBaHUII;

* COBEPLIEHCTBOBAHUE U3BECTHBIX U Pa3pabOTKa HOBBIX METOJIOB U CCIIEIOBAHU;

* aHaJIU3 TOJYyYaeMBIX pe3yJbTaTOB M, NMPU HEOOXOIMMOCTH, KOPPEKTHPOBKA HaIpaBJIEHUI
WCCIICTOBAHNH;

* IOATOTOBKA ¥ 0()OpMJIEHNE HAyYHbIX CTaTeH;

* COCTaBJICHUE OTYETOB U JIOKJIAJ0B O HAyYHO-UCCIIE10BaTEILCKON paboTe;

* y4UacTHE B HAyYHBIX KOH()EPEHIUAX, B TOM YU CIIEe MEXITYHAPOTHBIX

* PYKOBOJICTBO Hay4yHOU paboTON 00yyaroumxcs

- xomrerennuii — [1K-1, T1K-2, TTIK-3.

Texkynmii KOHTPOJIb YCIEBAEMOCTH DPEAIM3YETCs B paMKaxX 3aHATUN CEMHUHApCKOro THIIA,
IPYNIOBBIX UM UHAUBUAYAIbHBIX KOHCYJIbTALUM.

4, Y4yeOHO-MeTOAUYECKOE 00ecTieueHre CAMOCTOSITEIbHOM PadoThl 00y4aKOIMXCS

KoHTponpHBIE BONPOCHI M 3aJaHus AJII NMPOBEIECHHUS TEKYLIEro KOHTPOJISI M IMPOMEXYTOYHOU
aTTECTALIMU 10 UTOr'aM OCBOEHUS AV CLUUILIMHBI IPUBEJEHBI B II. 5.2.

Jst obecrieueHnst caMOCTOSATENbHON pabOThl 00YYarOIIMXCS UCTIOIb3YIOTCS !

- anekTpoHHbIH Kypc "llpaktukym «l[Ipumenenmne otmagouHoit miatel Spartan-3AN FPGA
starter kit board npu POEKTUPOBAHUHU pPaIMOTEeXHUYECKUX cucrem»"
(http://www.unn.ru/resources.html).

- oTKpBITHIA oHNalH-kKypc MOOC "lIpaktukym «IIpuMenenue otnanodHou miatel Spartan-3AN

FPGA starter kit board npu MPOEKTUPOBAHUH PaINOTEXHUYECKHX cucrem»"
(http://www.unn.ru/resources.html).
IIpoMekyTouHas aTrecTalys 0 JUCLUIUIMHE - 3a4€T.
5. DoH/ OLIEHOYHBIX CPEJCTB JJIM MPOMEKYTOYHOM ATTECTANMH 10 JUCIUATIINHE
(Moxyo),
BKJTFOYAFO LU
5.1. OrnucaHue mIKaja OLlCHUBAHUS PE3YIbTATOB 00yUEHUS M0 AUCIUILINHE
YpoBennb Ikana oueHuBaHusi chOPMUPOBAHHOCTH KOMIETEHIM i
chopmMupoBaHH
(bopmup TJ10X0 HEYI0BIETBOP | yAOBICTBOPH X0po1Io O4YeHb XOpPOIIO OTJIMYHO NPEBOCXOTHO
0CTH HTEJIBHO TeJIbHO
KOMITe TeH I[Hii
(MHAMKATOpPa
He 3a4TeHO 3a4TeHO
JAOCTHKEHHS
KOMIIeTeH M)
3HaHuA OtcyTcTBUE YpoBeHb MuHuMansHO | YpOBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUHI 3HAHUM HUXKE JIOIYCTUMBIN | 3HAaHUH B 3HaHUH B 3HaHUH B 3HaHUH B
TEOPETUYECKOT | MUHUMAJIBHBIX | YPOBEHb o0BeEME, o0BeMe, o0Beme, o0beMeE,
0 Marepuama. | TpeOOBaHUH. 3HAHUH. COOTBETCTBYIO | COOTBETCTBYIO | COOTBETCTBYIO | IIPEBBIMIAIONIE
HesozmoxnocT | Imem mecto Jomymeno meM memM ImeM 1po- M IIPOTpaMMy
b OLICHUTh rpyobie MHOTO IIporpamMe mporpamme rpaMMme Moj- MOJATOTOBKH.




YpoBenb

llIkana oueHUBaHUs c()OPMHUPOBAHHOCTH KOMIIeTe HIIU I

chopMHpPOBaAHH HeYI0BJIeTBOP | YA0BJIeTBOPH
ocTH I10X0 MTEdBHO TeBHO Xopoio O4YeHb XOpOIIO OTJIMYHO NMPeBOCX0HO
KOMIIeTeH Ui
(MHaUKATOpa
0CTIGKEHHST He 3a4TeHO 3a4TeHO
KOMIIe TeH i)
TIOJTHOTY OIMOKH. HerpyObIX TTOJITOTOBKH. MOJTOTOBKH. TOTOBKH, 0€3
3HaHUI OIIHOKH. JomyieHo Jonyuieno OIINOOK.
BCJICJICTBUE HECKOJIBKO HECKOJIBKO
OTKa3a HerpyObIxX HECYIIIECTBEHH
o0yuyaroIerocs OIIO0K BIX OIIHOOK
OT OTBETa
Ywmenus OtcyrcTBHe IIpu pemiennu | IIponemonctp | IIponemonctpu | IIpogemonctpu | Ilponemonctpu | [lpogemoHcTpH
MHUHHUMAJIBHBIX CTaHAapPTHBIX UPOBaHLI POBaHbI BCE POBaHkbI BCE POBaHbI BCE POBaHkbI BCE
YMEHHI. 3amad He OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHBIE OCHOBHEIE
HeBo3MOXHOCT | TPOAEMOHCTPHD | yMEHHS. YMEHHSI. YMEHHUS. YMEHUS, YMEHUSI.
b OLICHUTh OBaHbI Perenst Periens! Bce Perens! Bce peleHsl Bce Pemiensl Bce
HaJIM4ue OCHOBHBIE THUIIOBEIE OCHOBHEIE OCHOBHEIE OCHOBHBIE OCHOBHEIE
yMeHHI YMEHHSI. 3a1a4u ¢ 3a7a4m C 3aja4n. 3a7a4m C 3aj1a4n.
BCIIE[ICTBUE Hmenn mecto HErpyObIMU HerpyobIMu BeinonHeHbI OTAENbHBIMU | BeimosHeHbI
OTKa3a rpyOble OIIMOKAMH. OLIMOKaAMH. BCE 33/IaHUS, B | HECYIIIECTBCHH | BCE 3aaHMS, B
00y4aroIerocs | OIHOKH. BeinonHens! | BeimonHeHBI MOJTHOM BIM TOJTHOM
OT OTBETa BCE 33/IaHUsI, | BCE 3aJlaHUs, B | 00BeMe, HO HejoderaMy, | oObeMe Oe3
HO HE B TIOJTHOM HEKOTOPHIE C | BHITIOJTHEHBI HEZ04YETOB
TOJTHOM o0beme, HO HeJoYeTaMHU. | BCE 3aJ[aHus B
oObeMme. HEKOTOPEIE C TIOJTHOM
HeJ0YeTaMu. obObeme.
Hagbiku OTtcyTcTBHEC [Ipu pemennn | Imeercs IIponemonctpu | [Iponemonctpu | Ilponemonctpu | Ilpogemonctpu
BIIaJCHUS CTaHIapTHBIX MHHIMAaJIbHBl | POBaHBI pOBaHBI pOBaHBI poBaH
MaTepuaioM. | 3aJ1ay He it Habop 0azoBble 6a3oBbIe HaBBIKH IIPU TBOPYECKUH
HeBo3MOXHOCT | IPOAEMOHCTPHP | HABBIKOB JUISl | HABBIKH IIPH HaBBIKH IIPU pemeHnn HOAXOA K
b OLICHUTH OBaHBI 0a30BBIC | PEIICHUS peleHnH penieHnn HECTaHIApPTHBI | PELICHHIO
HaJIM4ue HaBBIKH. CTaHJApTHBIX | CTAaHTApPTHBIX | CTAHAAPTHHIX | X 3amad Oe3 HECTaHIapTHBI
HaBBIKOB 3amad ¢ 3amad ¢ 3amad 6e3 OIIHMOOK H X 3a7aq
BCIIE/ICTBUE Hmemn mecto HEKOTOPBIMH | HEKOTOPBIMH | OIIHOOK M HEJJ0YETOB.
OTKa3a rpyOnie HEZ04YeTaMH | HeJJ09eTaMHt HEJI0YETOB.
00yJaromerocs | OIMOKH.
OT OTBETa
IMIxana OLHCHKHU IIpH l'lpOME)KYTO‘lHOﬁ arrecranumu
Ouenka YpoBeHb TOATOTOBKH
Bce kommereHuuu (4acTh KOMIIETEHLHMH), Ha (OpPMHUPOBaHHE
KOTOpPBIX HalpaBlieHa AWCIUILINHA, cOPMHUPOBAaHBI Ha YPOBHE HE
MPEBOCXOAHO HUXXC «IIPCBOCXOAHO», MPOACMOHCTPHUPOBAHbI 3HAHHA, YMCHUA,
BJIAZICHUA 1TO COOTBCTCTBYIOIIMM KOMIICTCHIIMSIM Ha YPOBHC, BBIIIC
MIPEeYCMOTPEHHOTO MPOrpaMMoi
Bce xommeTreHimu (4acTh KOMIIETECHIHIA), Ha (OPMUPOBAHHE
KOTOPBIX HAIIpaBJICHA AWCHUIIIWHA, C(I)OpMI/IpOBaHLI Ha YpPOBHC HC
OT.IIIHO HUKE «OTJIMYHO», IIPpU OTOM XOTHA OBl OJHa KOMIICTCHIHA
chopMHIpOBaHa HA YPOBHE «OTIIMYHOY
32UTeHO Bce kommeTeHIMM (4acTH KOMIIETCHIMH), Ha (HOPMUPOBAHHE

0YeHb XOPOLIO

KOTOPBIX HaIlpaBjieHa AWCIMILUINHA, COPMHUPOBAHBI HA YPOBHE HE
HIDKE «OY€Hb XOpOILIO», TPH 3TOM XOTS OBl OIHA KOMITETCHIIHS
c(opMHUpPOBaHA HAa YPOBHE « OUEHb XOPOIIO»

Bce xommereHmmu (4acTH KOMIIETEHIWI), Ha (OPMHpPOBaAHUE
KOTOpPBIX HalpaBlieHa AWCIUILINHA, C(OPMHUPOBAaHBI Ha YPOBHE HE

X0po1Io
HIDKE «XOpOIIO», MpH OSTOM XOTA OBl OJHAa KOMITETECHIIHS
c(hOopMUpPOBaHA HA YPOBHE «XOPOILIO»
Bce kommereHuMM (4acTH KOMIIETEHLMH), Ha (OpMHUPOBaHHE
YIOBJIETBOPUTEIHLHO | KOTOPBIX HampaBlieHa IMCIUILINHA, COPMUPOBAHBI HA YPOBHE HE

HHXKE «YyOOBJIETBOPUTECIIEHOY, pr 9TOM XOTA OBI OJHa




KOMITETeHIIUS c(hOPMUPOBAHA HA YPOBHE «yJIOBJICTBOPUTEIHLHON

HEYIO0BJIETBOPUTEC/JIBbHO
HE 3a4YTCHO

Xorss Obl ogHa KoMmmereHHWs cQOpMHpOBaHA Ha  YpOBHE
«HEYNIOBJICTBOPUTEIBHO», HU OAHA W3 KOMIICTCHUWH He
c(hopMHUpOBaHa Ha YPOBHE «ILJIOXO»

I1J10XO0

Xots ObI OJHa KOMIICTCHIIMA C(l)OpMI/IPOBaHa Ha YPOBHC «IIJIOXO»

5.1. TunoBble KOHTPOJbHbIE 32JaHUA UM HHbIE MATEPHAJIbI, HEOOXOAUMBIE ISt
OLICHKH Pe3yJ1bTATOB 00y4eHH

5.2.1. KoHTpo/ibHBIE BONIPOCHI

Bomnpocsl Kk 3auery

Bonpoc Koa komnerenuun
(coznacno PILJ])
1. OcHOBHBIE BU/IBI JIOTHUECKUX TPUTTEPOB. X OTIHYUS 1 0COOCHHOCTH 1IK-1
paboThL.
2. IlpaBuia u3MeHEHUs Pa3pAIHOCTH IEPEMEHHBIX B CyMMaTOpax U 1IK-1
ymHO)uUTENsAX Ha 6aze [IJIMC.
3. Crpykrypa RAM u ROM 60okoB Ha 6a3e [LINC. 1IK-1
4. Bei6op crpykrypsl mudpoBoro ¢risrpa Ha 6aze [IJIUC u paspsanoctu 1IK-1
k03 punmeHTos
5. V3meHenue pa3psaIHOCTU IEPEMEHHBIX TP IEUUMALMU U UHTEPIIOIISILUN 1IK-1
curHazia Ha 6aze TUIMC.
6. Ocobennoctu ctpykrypsl CIC-dubTpa. TIK-1
7. IludpoBoii cuHTe3 cuHyconnanpHoro curaaia Ha [TJINC. 1IK-2
8. CtpykTrypa mudposoro npuemuauka ua 6asze [IJINC. 1IK-2
9. OcHossl anroputMa CORDIC. TIK-2
10. OcHOBHBIE CTPYKTYpBI H omepartops! sizbika VHDL. 1IK-2
11. IlocnemoBaTenpHBIE U TApaJUIeTbHBIE oneparopsl si3pika VHDL. 1IK-2
12. Turiel TaHABIX ¥ aTPUOYTHI CUTHAJIOB B si3bike VHDL. TIK-2
13. OcHoBHBbIe pueMbl paboThl B cpene Xilinx WebPack ISE. 1IK-2
14. OcHOBHBIE TTpHEMbI pabOTHI cpezie MoaempoBanus ModelSim. 1IK-2
15. OcHoBHble mpueMBbl paboThI cpene iMpact. 1IK-2
16. Ucnonb3oBanue IP-saep u DSP 6nokoB muist nmporpammupoBanus [TJINC. 1IK-2
L7. Ilpaxktiueckas (mporpamMmHas) peanuzanus nugpossix ¢punsrpos B [IJINC. 1IK-2
18. IlpakTuyeckas (mporpaMMHasi) peanu3anus UPPOBBIX JeIUMATOPOB U 1IK-2
untepnonsitopos B [IJIVC.
19. Tpaktryeckas (MporpaMMHas) peaiu3arvs UPPOBLIX CHHTE3aTOPOB 1IK-2
CUTHAJIOB
20. Ipaxrruyeckas (MporpamMMHasi) peann3aiys MUPPOBHIX TPUEMHUKOB 1IK-2
(digital down converter) B ITJTUC

5.2.2. TunoBble 3a1aHMs1/3a1a4H A1 OLEeHKH copMupoBaHHOCTH KomneTenuuu ITK-1

Sanmada 1.

HapucoBaTh (GyHKIIMOHATBHYIO CXEMY OCHOBHBIX BUJIOB JJOTMYECKUX TPUTTEPOB

3amaya 2.

HapucoBath cTpykTypy npocreiiniero RAM 6oka Ha 6aze [TJINC

3amaua 3.

HapucoBats cTpykTypy npocreiiiero ROM 61oka Ha 6aze [TJINC

3amaua 4.




BrInosHUTh pacuer u3MEHEHUs! Pa3psAIHOCTHA BBIXOAHOI'O CUTHAJIA B CYMMATOpPE U YMHOXKHUTETE
Ha Oaze [IJIMC, ecim Ha MX BXOJ IOJAKOTCS JiBa 0€33HAKOBBIX CHTHAJa OJWHAKOBOH Pa3psIHOCTH,
paBHOIA 8.

3agauda 5.

BpimosHuth  pacder U3MEHEHUS  PAa3pAOHOCTH  BBIXOJHOIO CHTHajda B 8-pa3psaHOM
HopmupoBanHoM KU X- ¢unbTpe, ecnmum Ha MX BXOJI MoOJaeTcs OE33HAKOBBIN CHUTHAN Pa3psIHOCTH,
paBHoIi 16.

3amaua 6.
BBITIOTHUTE pacyeT U3MEHEHHUS Pa3psAAHOCTH BBIXOAHOIO CUTHAJA JCIIMMATOpe Ha 4, €CITU Ha UX
BXOJI ITOaeTCsl O€33HAKOBBIN CUTHAJ pa3psIHOCTH, paBHOM 12.

5.2.3. TunoBble 3a7aHus1/3a1a4U I OlleHKH cpopMupoBanHOCTH KommneTeHnuu [MK-2
3amaua 1.
BrimoHuTh pacy€r TOYHOCTH TE€HEpAMU CHHYCOUAIBHOTO CUTHANIa pa3psiiHOCThIO 16 (depes
ip-sapo) yacrtoroit 10 MI'y mpu yacrote taktuposanus [TJIMC B 400 MTI'11.

3amaya 2.
B TexcroBoM penakTope HamucaTh JUCTHHI Iporpammsl Ha si3bike VHDL ans ¢popmupoBanus
IPOCTENILIEro CUETYHKA C ITPEAEIbHBIM 3HaUEHHEM cUeTa, KOTopoe OyeT mapaMeTpoM.

3amaya 3.
Hapucosats 610K-cxemy anroputMma cordic.

Sanmaua 4.

HapucoBaTh cxemaTW4yeckd TOCIEIOBATEIHHOCTh CO3JAaHUS M KOMITHJIAIIMHU TPOCKTa B Cpele
ModelSim.

3amaua 5.

HapucoBaTth cxemaTuyeckd MOCIEIOBATEIBHOCTh CO3JaHUS M KOMITMJIALIMHU TPOEKTa B Cpele

Xilinx WebPack ISE.

3amaya 6.
HapucoBaTh cxemaTnuecku mociie10BaTeIbHOCTb CO3/IaHUS TPOEKTa B cpene iMpact.

5.2.4. TunoBble 3a1aHUs/3a1a4H 115 OLeHKH copmupoBanHocTH KomneTenuuu IK-3
OdopMHUTB OTYET MO UTOTaM BBIIIOJHEHUS 3a4ETHOI'O 3aJaHHUS.

6. YueOHO-MeTOANYECKOE H HH(POPMALIMOHHOE 00ecneyeHne TUCIUITUHBI

a) OCHOBHAs JIUTEpATypa:

1. A.K. TTomsaxos. S3eiku VHDL u Verilog B mpoektupoBanuu 1iudpoBoii amnmapatypsl. -M.:
N3parensckuil nom “Comnon-IIpecc”, 2003.

2. I1.H. Bu6ao. Ocuossl si361ka VHDL. -M.: M3narensckuii gom “Coion-P”, 2002.

3. E.A. CyBopoga. IIpoektupoBanue uudpossix cucreM Ha VHDL. —C-I10.: U3narensckuii

nom “bBXB-ITetepoypr”, 2003.

0) nomoNHUTENIbHAS TUTEepaTypa:
1. K. Makchunn. IIpoextupoBanue Ha ITJIMC.ApxuTekTypa, CpeacTBa, MeTOAbl. -M.:
Hsparensckuii qoM “Jlomeka-21, 2007.



2. B.IO. 3oros. IIpoexktupoBanue nuudpossix ycrpoiicts Ha ocHoBe [TJIMC ¢upmsr Xilinx B
CAITP WebPACK ISE. -M.: U3natensckuii qom “Topsiaast muaus-Tenekom™, 2003.

B) NporpamMmHoe obecriedenue u MlHTepHeT-pecypchl (B COOTBETCTBUM C COJIEPKAHUEM
JIACHUTLTHHBI)

http://www.bsuir.by/vhdl/

7. MarepuajbHO-TEXHUYECKOE o0ecredeHue U CIUNINHBI

[Tomenienne mpeacTaBisier coOoi yuyeOHYI0 ayIUTOPHIO NI MPOBENEHHUS Y4eOHBIX 3aHATUH,
IPEeAyCMOTPEHHBIX MPOrpaMMOii, OCHallleHHOe OOOpYyJIOBaHHEM U TEXHUYECKHMMH CpEICTBaMH
00yueHus: KOMIBIOTEP, MYJIbTUMEAUNHBII IPOEKTOP.

[Tomemienust A9 CcaMOCTOATENbHONW pabOThl O0yYaroIMXCs OCHAIEHbl KOMIIbIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBbIO MOJKIOUEHUs K cetd "MHTepHeT" M oOecnedeHbl JOCTYIIOM B
NIEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEy.

[Tporpamma coctaBieHa B cooTBeTcTBUHM ¢ TpeboBanusimu GPI'OC BO - marucrpatypa 1o

HanpasyieHuto noAarorosku 03.04.03 Panuodusuka (yTBep)kIeH NpHKa3oM MUHHCTEpPCTBA HAYKU U
BoIciiero oopasosanust P® 07.08.2020 Ne 918).

ABTOp: K.(b-M.H., gorieHT Ceménon B.1O.
Penienzent: npenogaBatenb ['opoyHoB A.A.

3aBenyromuii kKadenpoi: a.1.H., noneHt @urtacos E.C.

[Iporpamma omoOpeHa Ha 3aceJaHUM METOAMYECKOM KOMHMCCHU — paano(pHU3udecKoro
daxyapTeta oT «14» HOs16pst 2022 roma, mporokon Ne 08/22.
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