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AHHOTaUs

JucrunnmHa «BeicokockopocTHas mudpoBas 00padoTKa CUTHAIOBY BXOIUT B 00pa3oBa-
TEIBHYIO TMPOTPAMMYy BBICIIETO 00pa30BaHUs — MPOTPaAMMy MAruCTPaTyphbl MO HAIPaBICHUIO
noaroToBku/ crenuanbHocTH 11.04.03  «KoHCTpynpoBaHHE M TEXHOJIOTHS DJIEKTPOHHBIX
cpencTB» HampaBlieHHOCTU «lIpoekTupoBaHre U KOHCTPYHPOBAHUE BCTPAUBAEMBIX CHUCTEM IS
KOCMHUYECKOI'0 U pakeTHOro o0opynoBanusy». [ucuuminna peanusyercs kadenpoit «NeIICy.

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIMX KOMIICTCHITHIA:

[IK-6 «CriocobeH onpenensarh 1eiu, OCYIECTBISATh OCTAHOBKY 33/1a4 MPOSKTUPOBAHUS
AJIEKTPOHHBIX MPUOOPOB, CXEM U YCTPOUCTB PA3IUYHOTO (DYHKIIMOHATHLHOTO HA3HAYCHUS, MO-
rOTaBIUBATh TEXHUYECKHUE 33/1aHUS HA BHIMOJIHEHUE TPOEKTHBIX PadoT»

ITK-11 «CriocobeH ocymecTBIsATh pa3padOTKy CPEICTB U CHUCTEM 3aIUThl HHPOPMALUU
ABTOMATHU3UPOBAHHBIX CHCTEM»

Coneprxanue JUCHUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSA3AHHBIX C U3YUCHUEM TEOpe-
TUYECKUX OCHOB IOCTPOEHUS U pa3pabOTKON YCTPONCTB BBICOKOCKOPOCTHOM 1uppoBoil 0Opa-
OOTKHU IIPU MPOEKTUPOBAHUU KOCMUYECKOT'O U PAKETHOI'0 000PY/I0BaHUE.

[IpenogaBanne AUCUMILTUHBI MPEayCMaTpUBAeT clieyromure GopMbl OpraHu3anum yueo-
HOTO TIPOIECCa: npaKkmuieckue (CemMuHapckue) 3ansamus, 1abopamopHsie pabomol, camocmosi-
menbHas paboma 0dyuaue2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTEeCTaIis B opMe IK3aMeHa.

OO6miast TpyAOEMKOCTh OCBOCHHS AUCIIUIUIMHBI COCTaBISET 3 3a4eTHBIX eauHUIlbI, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB OOYUYCHHS MO JUCIUTUIAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[Tonydenne oOy4arommMMuCS HEOOXOMUMBIX 3HAHWN, YMEHHH W HAaBBIKOB B OOJACTH

TEOPETUYECKUX OCHOB IOCTPOCHHSI U Pa3pabOTKH YCTPOMCTB BBICOKOCKOPOCTHOH HH(MPOBOI
00paboTKH, BHIIOJHEHHBIX Ha 0a3e COBPEMEHHBIX BEICOKOCKOPOCTHBIX [ITIBM dupmer Xilinx.

1.2. JucumminHa

BXOOUT B

COCTaB

yactd, (opmupyemMoil  ydacTHUKaMU

00pa3oBaTeNbHBIX OTHOIICHH, 00pa30BaTEILHON MpOTrpaMMbl BEICIIIET0 00pazoBaHus (anee —

OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3yueHUs AUCHUIUIMHBI OOYYAIOUIUICS IOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETEHIMSIMHU WM WX YacTaMU. KOMIeTeHInH 1 UHIUKATOPhl UX JOCTUKEHHS IPUBEICHBI B

Tabiune 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JTIOCTHKCHUS

Kareropus (rpymma)

KOI[ N HAUMCHOBAHHEC

KOI[ N HAMMCHOBAHUEC MHAUKATOpa AJO0CTU-

KOMIICTCHITHH KOMITETCHITHH JKEHUS] KOMIICTCHIINN
ITIK-6 Cniocob6en omnpee-
JISITh LIEJTH, OCYIIECTBIISITh
HCITH, OCYI [1K-6.3.1 3HaTh CXE€MBI M1 KOHCTPYKLIMHK
MOCTaHOBKY 33/1a4 MPOEK-
AJIEKTPOHHBIX CPEJICTB PA3TMUHOTO PYHK-
TUPOBAHHUS DJICKTPOHHBIX
[MOHAJILHOTO Ha3HAUCHUS
pUOOPOB, CXEM U
[Ipodeccuonanbubie o [1K-6.VY.1 ymeTs noAroTaBiInBaTh TEXHUYE-
YCTPOMCTB Pa3IMYHOTO
KOMIIETEHITNH CKHE 33JIJaHUs Ha BBIITOJIHEHUE MPOSKTHBIX
(GyHKIIMOHAJIBLHOTO HAa3HA- pabor
YCHMSI, TOITOTABIINBATH
» IO I1K-6.B.1 BnaaeTh HaBbIKAMH pa3padOTKH
TEXHUUYECKUE 3aJJaHus Ha
APXUTEKTYPHI AIEKTPOHHBIX CPEICTB
BBITIOJTHEHHUE MTPOCKTHBIX
pabor
I1K-11.3.1 3HaTh cpeAcTBa U CIIOCOOBI
obecrieueHust 6€30MacHOCTH HH(OpPMAITUH,
MIPUHIIHAITEI TIOCTPOSHUS CHCTEM 3alTUTHI
uHpopMaun
[TK-11 Criocoben ocy- [K-11.V.1 ymeTs aHanu3upoBaTh Mpo-
€CTBJIATH pa3paboTK rpaMMHBIE, ApXUTEKTYPHO-TEXHUYECKHE U
[TpodeccuonanbHble t pasp y p > ab P
CPEJICTB ¥ CHCTEM 3alUThl | CXEMOTEXHUYECKHE PEIICHUSI KOMIIOHCHTOB
KOMIIETEHITHH

I/IH(i)OpMaLII/II/I aBTOMAaTHU3Hu-
POBaHHBIX CUCTEM

aBTOMATHU3MPOBAaHHBIX CUCTEM
[1K-11.B.1 BnageTs HaBbIKaMH pa3pabOTKU

IPOrPaMMHOT0 00ecreueH s, TEXHUYECKUX
CpelCTB, 0a3 TaHHBIX U KOMITbIOTEPHBIX Ce-
Tell ¢ yueToMm TpeOoBaHUH IO 00ECTIEYCHHIO
3a1uThl HH(GOpMaLuu

Tabymue 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

2. Mecro nucnutuinHbEL B cTpykType OI1
JuctunnuHa MoxeT 0a3upoBaThCs Ha 3HAHUAX, paHee MPHUOOPETEHHBIX 00y4atOIIUMUCS.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlannble 00 o011eM 00beMe TUCHHUILIINHBI, TPYI0EMKOCTH OTAENbHBIX BUJIOB y4eOHOH pa-
00THI 1O JUCHHUIUIMHE (M pacmpeneneHre 3TOH TPyJ0EMKOCTH 10 CeMecTpaM) MpeICTaBIeHbI B

Bun yueGHO# paboTh

TpynoemkocTs
110 CEMECTPaM
Ne3

Bcero




1 2 3
Oowan mpyooemKocmp oucCyunIUHb, 3/108 3/108
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu ol ol
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIC:
nexuuu (JI), (gac)
npaktuueckue/cemunapckue 3ansarus  (113),
17 17
(dac)
nabopaTtopHbie padoTsl (JIP), (uac) 34 34
KypcoBoi npoekt (pabota) (KII, KP), (qac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 21 21
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.

DK3.*%*)

IIpumeuanue: KaHAUOATCKHIT SK3aMeH

4. CopepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TpyI0EMKOCTHU JUCLMILIMHBI IO pa3/JesiaM U BUJaM 3aHSATHI.

Pa3Z[eJ'IBI, TEMbI JUCHUIJIMHBI U UX TPYAOCMKOCTD IIPUBCACHLI B Ta6.HI/IIIG 3.

Tabnuna 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Pazgensl, TeMbI JUCITUTIIMHEI

Jlexkun
(dac)

I13 (C3)
(dac)

JIP
(uac)

KIT
(dac)

CPC
(uac)

Cemectp 3

Pa3nen 1. BBenenue B un¢poByio o6padoTKy cHr-
HAJIOB

Tema 1.1. 3HakomcTBO ¢ apxutektypoit IIIIBM

Tema 1.2. OcuoBsl si3bika VHDL (Moyis, uHTEpdEiic
U apXUTEKTYypa MOAYJISL, TIOPThI, KOMIIOHEHTHI U T. JI.)
Tema 1.3. Cpena pazpaborku Vivado (moaroroska
OIMCaHMs YCTPOMCTBA, CHHTE3 cXeMbl, testbench,
CUMYIJIALIMS, pealiu3alldsl YCTPOICTBa, 3arpy3Ka
KoH(urypamuonHoro ¢aiina [TIIBM, cpexcrsa
OTJIAJIKH)

Pasznen 2. KoMmOMHAIMOHHAA JIOTHKA

Tema 2.1. DnemenTsl s36ika VHDL (case; when.. .else;
for loop; generate, generic)

Tewma 2.2. Peanu3zanust ycTpoicTB KOMOMHAIIMOHHON
joruku Ha ITTIBM




Paznen 3. [locienoBareibHOCTHAS JIOTHKA

Tema 3.1. Peaymzarus ycrpoiicts: D-Tpurrep,
JISIUTENb YaCTOTHI, IBOUYHBINA CYCTUHK, TAPAJIICITbHBINA
PETUCTP, CABUTOBBIN PETUCTP, TCHEPATOP
niceBAocTyqaitHoi nmocnengosarensHocTH (I1CII),
MaMsITh, KOHEYHBIC aBTOMATHI

Tema 3.2. 3HAKOMCTBO C SIBJICHUEM METAaCTaOUILHOCTH
1 MeTozamMu 0OphObI ¢ HUM. BpeMeHHbIE OrpaHUYCHUSI.
Crioco0sI iepexoia Mexay 00acTsIMH C Pa3InIHBIMU
takToBbIMH yacToTamu (CDC)

Tema 3.3. Peanuzauus na si3eike VHDL mogyneit
B3auMOoJIeicTBIsI o uHTepdericy SPI

Pasznen 4. ®opMupoBaHue CUTHAJIOB

Tema 4.1. Cnoco6s! dpoBoro GopMUPOBaHUS
CUTHAJIOB, IPSMO IU(POBOI CUHTE3; TAOINYHBIH
TeHEepaTop

Tema 4.2. XapaKkTeprUCTUKU CUTHAJIOB; BIHSHNE
napameTpoB LIOC Ha XxapaKTepUCTHKH CUTHAJIOB
Tewma 4.3. ®opMupoBaHUE CUTHATIOB (BUIBI
moxaymsiimn: BPSK, BOC, MCK, GMSK)

Paznen 5. baok ungpoBoii 00padoTKU CUTHAJIOB
npHeMHUKA

Tema 5.1. OnieHka napaMeTpoB CUTHAJIOB,;
MOJIEITUPOBAHUE aJITOPUTMOB OLIEHKH ITapaMeTPOB
CUTHAJIOB IIpU I[eﬁCTBHPI myma, momMex, 4aCTOTHBIX
UCKOKEHHUU CUTHAJIa

Tewma 5.2. Peanuzarus xoppenstopa (BPSK, BOC,
MCK, GMSK)

Paznen 6. YnpasJenue 0710koM nugposoi
00padoTKH cCUTHAJA

Tema 6.1. AXI-mmHa; opranu3aius perucTpoB
yIpaBieHUs © MOHUTOPHHTA

Tema 6.2. IIpsimoii JOoCTyN K NaMsITU

Uroro B cemectpe:

17

34

21

Utoro

0

17

34

0

21

[IpakTHyeckas MOATOTOBKA 3aKJIOYAETCSl B HEMOCPEACTBEHHOM BBHIMOJIHEHUH 00ydJaro-
IIMMHCS ONIPENEICHHBIX TPYIOBBIX (QYHKIUH, CBI3aHHBIX ¢ Oyayieil npodeccuoHaabHOU Jesi-

TCIIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJIoB U TEM JIGKIIMOHHBIX 3aHSATHH.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHSITHI IPUBEACHO B TaOIHIE 4.

Tabmuia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep pasnena

HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL

Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBE/ICHBI B TAOIHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

No Dopmsbl
w/n Templ MpakTUYECKUX 3aHATHN IpaKTUye-
CKHX 3aHs-

Tpynoewm-
KOCTb,
(dac)

3 aux

MPAKTUYECKOMN

MOATOTOBKH,

Ne paznena
JOUCHUITIIIN-
HBI




THI (dac)
Cemectp 3
1 | Cpena paspaborku Vivado 3 1
2 | Duements s36ika VHDL 3 2
3 Peanuzanus ycTpoicTB nocnenoBa- 3 3
TEJILHOCTHOM JIOTUKU
CrniocoOsI 1T poBoToO
4 3 4
(hopMHpPOBaHUS CUTHAJIOB
Or1eHKa mapaMeTpoB CUTHAIOB 3
OpraHu3anus perucTpoB
6 | ympaBieHHS © MOHHTOPHHIA 110 2 6
AXl-mmne
Bcero 17
4.4, JlabopaTopHbIE 3aHATHS
Tewmbl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne pas-
Tpynoem- . Jiena
No MPAKTUYECKOU
HaumenoBanue nabopatopHbix padboT KOCTb, Jc-
/o IMOJITOTOBKH,
(dac) ITUTLIA
(dac)
HBI
Cemectp 3
1 | OcHoBsi s361ka VHDL 6 1
2 Peanuzanust ycTpoiicTB KOMOMHALIMOHHON JIOTUKH Ha 6 2
[MTIBM
Peanmzamus Ha si3pike VHDL momyneit
3 . . 6 3
B3anMoJIeiicTBUS 1o nuHTepdeiicy SPI
4 dopmupoBanne curHainoB (Buabl Moaysiiun: BPSK, 6 4
BOC, MCK, GMSK)
5 Peanmzanus koppenstopa (BPSK, BOC, MCK, 5
GMSK)
6 | [Ipsmoit mocTym K mamsTu 4 6
Bcero 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBHITIOJIHEHHE KypCOBOM PabOTHI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs

Bunel camocTosiTenbHON paboThI U €€ TPYAOEMKOCTh TPUBEIEHBI B TabuLe 7.

Tabnuna 7 — Bunbl caMmocTosaTebHON pabOThI U €€ TPYAOEMKOCTh

mucturuael (TO)

. Bcero, | Cemectp 3,
Bun camocrositensHoM paboTh
qac qac
1 2 3
W3yuenne TeopeTuyeCcKoro Marepuaia 7 7

Kypcooe npoekruposanue (KII, KP)

PacuerHo-rpadpuueckue 3ananus (PI'3)

Brimonuenue pedepara (P)




[ToaroroBka K TeKyIieMy KOHTPOJIIO ycIe-
Baemoctu (TKY)

Jlomamnee 3ampanue (/13) 7 7
Kontponbnsie paboTtsl 3a04ankoB (KP3)

ITonroToBka K MpoOMEXyTOYHOM aTTecTa-
uuu (ITA)

7 7
Bcero: 21 21

5. IlepeueHnb y4eOHO-METOAMYECKOTO O0SCIICUCHUS
JUTSL CAMOCTOSTEILHON PabOThI 00YUYAIONMIUXCS TTO TUCIUIUIMHE (MOIYITIO)
Y4eOHO-METOAMUECKUE MaTePHAIbl JIII CAMOCTOSITEIIBHON PabOThl OOYYArOIIUXCS YKa3aHbl B
.. 6-8.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUIN
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX YYeOHBIX U3/1aHUI MPHUBEIEH B TaOIUIIE 8.

Tabmuna 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

LIudyp/ KomiuectBo 3x3eMInisipoB B Ouo0-
URL a p cc bubnmorpaduueckas ccpiika JIMOTEKE
/P (KpOMeE 2JIEKTPOHHBIX IK3EMILISPOB)

Buobwuno I1. H. Ocuossl s3e1ka VHDL. M: Co-
soH-P, 2010. 200 c.

VYrpromos E. I1. [ludpopas cxemoTexHuKa:
VY4eb. mocobue i By30B. — 2-€ U3, epe-
pab. u non. CII6.: BXB-Ilerepoypr, 2005.
800 c.

. M. Xappuc, C. JI. Xappuc, Llubposas
CXEMOTEXHHKA U apXUTEKTypa KOMIIBIOTEPA,
2-¢ m3ganne, Morgan Kaufman, 2013.

I'munuenko A.C. lludpposas oOpaboTka cur-
HanoB: B 2 4. Y. 1. Kpacnosipck: U31-Bo
KI'TY. 2001. 199 c.

[TpoexTrpoBanue cuctem nuppoBoit oopa-
OOTKHU CUTHAJIOB : yue0.-MeTo 1 mocodue /
coct.: A. I'. Angapees. (1,9 M6). — Kpacho-
apck : Cub. penep. yn-1, 2023.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMaIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTu «HTepHeT», HeOOXOAUMBIX /JIi OCBOCHUS TUCIHUIUIMHBI TPUBE-
JeH B Ta0nuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»
URL anpec HaumenoBanue

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOro oOecreueHus,, HCHOJIb3YEeMOro IpH OCYIIECTBICHUU
00pa30BaTENBLHOrO MpoIEcca M0 AUCLUIINHE.




[lepedeHp UCTIONB3yEeMOT0 IPOTPAaMMHOT0 oOecrieueHus npeacTasieH B Tadbmauie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTO 0OecrieueHUs

Ne n/mt HaumenoBanue
1 Omnepannonnas cucrema Microsoft Windows;
2 Xilinx Vivado
3 Matlab+Simulink+System Generator, munensust — 10 mir.
8.2. [lepeuenp  WH(MOPMAIIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HUCIOJB3YyeMBIX  IpHU

OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MPoIiecca Mo AUCIUILTAHE
[lepedyenp ucmonb3yeMbIx HH()OPMAIIMOHHO-CIIPABOYHBIX CUCTEM MPECTABICH B TalOIH-
ne 11.

Tabmuua 11— Ilepedyens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1 HanmenoBanue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKast 0a3a
CocTaB MaTepHaIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM ISl OCYIIECTBIEHUSI 00pa3oBa-
TEJIBFHOTO MpoIiecca Mo AUCIUIUIMHE, TPpeAcTaBieH B Tabmumel2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )
1 | ConeunanusupoBanHas nadopatopus «L{udpoBsix ycTpoiicTB 4-15 (4-19, 2-23)
npuéma 1 00pabOTKH UPPOBBIX CUTHAIIOB
2 | Crennpl: Otnanounas mara: FPGA ZedBoard Xilinx® 4-15 (4-19, 2-23)
XC72020-1CLG484C — 7 mir.
3 | AN 4-15 (4-19, 2-23)

FMCAADDA 9643 9122 2CH 14 bits 250M ADC + 2CH 14
bits 1,2G DAC (ADDA BbICOKOCKOPOCTHAs JJOYEPHss KapTa) — {
T

4 | 1JIK 4-15 (4-19, 2-23)
FMC150 — sto ananmorossiii Bxox u Beixox FMC (VITA 57.1) ¢
nByMst 14-OMTHBIMU BXOJHBIMU KaHAJIAMU C YaCTOTOM TUCKpe-
tu3anuu 250 MI'n 1 gBymst 16-OUTHBIME BBIXOJHBIMU KaHaIa-
MU ¢ yacToToi nuckperusanuu 800 MI'u. — 7 mr.

5 | CoequnuTenbHbIC KaOCH, MEPEXO/bI U T. 1. — 10 KOMIUIEKTOB. 4-15 (4-19, 2-23)
6 | Beicokompou3sBoaurenbHbiii kommbiotep mog W10/11 — 10 mT. 4-15 (4-19, 2-23)
7 | BBICOKOCKOPOCTHOI ocuuiuiorpad ¢ KOMIJIEKTOM II[YTIOB U 4-15 (4-19, 2-23)

MPOOHUKOB — 4 1T.

10. OrmeHo4HBIE CpeICTBA IS MPOBEICHUS IPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OIIEHOYHBIX CpPEACTBAJIS NPOBEACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE TPUBEICH B Tabmuie 13.

Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl TPOBEICHUS MPOMEKYTOYHOM aTTeCTaIlUN

Bug HpOMe)KyTO‘-IHOI\/'I aTTeCTallnuu Hepequb OIICHOYHBLIX CPCACTB

DK3aMeH Cnucox BOITPOCOB K 9K3aMCHY;




‘ DK3aMeHaIHOHHbIE OUJIETEI.

10.2. B kauecTBe KpUTEpHUEB OICHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YaroNIMMUCS MPUMEHSETCS S5-0aTbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBeeHa B Tadumie 14. B TeueHne cemMecTpa MOXKET HCIOIB30BAThCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOM  CHUCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATHBHBIM aKTOM
['YAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaIa PaKTep (bopvmp

— o0yyaronuiics rry00Ko 1 BCECTOPOHHE YCBOMII ITPOrPaMMHBIN MaTe-
pual;

— YBEpPEHHO, JIOTHYHO, ITOCJIC0BATEILHO U TPAMOTHO €r0 M3JIaracr;

— ONMHpasCh Ha 3HAHWS OCHOBHOM W JIONOJHHUTEIBHOW JIMTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOXKCHHS C MPAKTHYCCKOM
JESITEIIbHOCTHIO HATPaBIICHUS;

— yMeJI0 00OCHOBBIBACT U APTYMEHTUPYET BhIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeNNaTN3UPOBAHHBIX TOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHas, TPaMOTHO U
10 CYIIECTBY W3JIaraeT ero, ONUpasch Ha 3HAHHUS OCHOBHOM JIMTEpAaTY-
pBI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HaIPaBJICHU;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«XOPOIIIO»
«BaYTCHO»

— o0yy4aroluiicss YCBOMJI TOJIBKO OCHOBHOW MPOrpaMMHBIM MaTepual,
10 CYILIECTBY M3JIaraeT €ro, ONMUpasich Ha 3HaHUS TOJIbKO OCHOBHOM JIU-
TepaTyphl,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OMMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B NPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cnabo apryMeHTHUPYET HayYHBIC TTOJI0KEHNUS,

— 3aTpynHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIEIMAIM3UPOBAHHBIX MOHSITHII.

«yZIOBJIETBOPUTEITHLHOY
«GAuTEHO»

— o0yyaronuiicss He yCBOMJI 3HAYUTEIbHON YacTU MPOrPaMMHOI0 Ma-
Tepuaa,

— JIOTTYCKAaeT CYyIIECTBEHHBIC OIMMOKA M HETOYHOCTH MPU PAaCCMOTpE-
HUM [TPO0OJIeM B KOHKPETHOM HalpaBJICHUY;

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUYECKOM IPUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,

— He QOpPMYJIMPYET BHIBOAOB U 000OLICHHIA.

«HEY/IOBJICTBOPHUTEIIEHO»
«HE 3a4YTCHO»

10.3. TunoBbIe KOHTPOJILHBIC 33/IaHUS MJTM HHBIE MaTCPHAITBL.
Bomnpocs (3agaun) asis sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3agauun) 1 9K3aMeHa

Ne Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMeHa
n/n MHAMKATOpa

1 | HapucoBaTh CTPYKTYpHYIO cXeMy Moyis B3aumozeiicteus mo SPI (mepe- | [1K-6.3.1
JATYUK/IPUEMHHK) U TIOSICHUTh IPUHIUI JeHCTBUS YCTPOMCTBA.




2 HapucoBats ctpykrypHyto cxemy O3V U NOSICHUTh OPUHIMUIT ICUCTBUSA IIK-6.Y.1
YCTPOMCTBA.
3 | HapucoBath cTpykTypHYIO cxemy IudpoBoro reaeparopa ®M curnana u I1K-6.B.1
MOSICHUTD NIPUHLINI ACHCTBUS yCTPOKCTBA.
4 | HapucoBaTh CTPYKTYPHYIO CXeMy IIU(PpOBOTO reHepaTopa CUrHaja u 1mo- I1K-6.B.1
SICHUTD IIPUHIMUIT JEHCTBUS YCTPOMCTBA.
5 | SIBneHne MeTacTabMILHOCTH B ITUGPOBBIX ycTpoiicTBax. CriocoOb I1K-6.VY.1
MIPEIOTBPALICHUS METACTAOMIIBHOCTH IIPH pa3paboTKe Uu(POBHIX
ycrpoiicTs Ha 6aze ITIIBM Xilix.
6 | Yro Takoe IP-sapo. [IpeumymiectBa ucnonb3oanus IP-smep. IIK-6.3.1
7 | Yro Takoe npsmoii mudposoit cuares? M3o00pa3ute cxemy Tabiamynoro re- | I1K-6.3.1
HepaTopa rapMOHUYECKOT0 curHaia. [[oSCHUTh MpUHIKT 1eHCTBHS
YCTPOMCTBA.
8 | Omucatp Ha a3bike VHDL: IIK-11.3.1
- uHTepdeiic MOy, COASPKAIIUN OHOPA3PSAHBIN BXO U OJTHO-
pa3psIHBIN BBIXO/;
- 8-pa3psaaHyIO BXOJIHYIO IINHY;
- TOCIeA0BaTEIbHOE COCTUHEHHE IBYX MOJYJICH, KaX bl U3 KOTO-
PBIX UMEET I10 OJIHOMY OJTHOPA3PSITHOMY BXOJIY M BBIXOJY.
9 Kakue 3HaueHHs1 TOMUMO JTOTUYECKON €MHUIIBI U TJOTUYECKOTO HYJI MO- IIK-11.V.1
KET MpUHUMaTh curHai tuna std _logic?
10 | IIpuBecTu CTPYKTYpHYIO CXEMY ammapaTHON peaau3aluyd KOHEYHOTO aB- [IK-11.B.1
TOoMarTa.
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tadbmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / audd. 3auera
Kon
Ne i/m [Tepeuens BompocoB (3aa4) ans 3a4dera / audd. 3auera HHIKATOPA

Y4eOHbIM NJITAHOM HE IPEAYCMOTPEHO

[lepeuens TeM ISl KypCOBOTO MPOEKTHPOBAHUS/BBITIONHEHUS KypCOBOW paboOThl TMpe-
cTaBJieHBI B Ta0uie 17.

Tabmuna 17 — Ilepeyens TeM U1 KypcOBOTO POEKTUPOBAHNS/BBIIIOJIHEHUS! KYPCOBOM pabOThI

Ne i/t

KypCOBOi pabOThI

[TpuMepHBIii TepeueHb TeEM JUIsl KYpPCOBOTI'O TPOEKTUPOBAHMSI/BBITTOIHEHUS

Y4eOHbIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocsl asis mpoBeneHusi TPOMEKYTOUHOM aTTecTallud B BUIE TECTUPOBAHUS TPE]I-
cTaBlieHbl B Ta0mume 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne /i1

ITprMepHBIii TepeueHb BOIPOCOB I TECTOB

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCIUIUIMHE OOy4arouuxcs 3a04HON (popMbl
o0yueHus, npeacTaBieHbl B Tabauie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

\ Ne n/nt

| IlepeyeHb KOHTPOJIBHBIX PAOOT




\ He npenycmorpeno

10.4. MeTtoauueckie  MaTepuaibl,  ONpEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanmbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)KaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYpPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHON aTTECTallMu 00YyJaroUInXCs
'VAIL

11. Metoau4ueckue yKkazaHus Ui 00 YIarOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauyeckue yka3zaHusi JUIsi OOYYAIOLIMXCSA MO MPOXOXKJCHUIO MPAKTUYECKHUX
3aHATUI

[IpakTuyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (DOpPM OpraHM3aluu y4eOHOTO
npoliecca, 3aKIryaroiascs B BbITIOJHEHUH 00y4YarOIMMUCS 10]1 PYKOBOJCTBOM IIPEIoiaBaTelis
KOMITJIEKCa Y9E€OHBIX 3aJJaHUi C LIEJIbI0 YCBOGHUS HAyYHO-TEOPETUYECKHX OCHOB YueOHOH muc-
LUIUIMHBL, IPHOOPETEHNs] YMEHHUH U HaBBIKOB, OIbITa TBOPUYECKOH J1€ATEIbHOCTH.

[enbro mpakTUYECKOro 3aHATUS i1 00YUaIOLIErocs SIBISIETCS IPUBUTHE O0YUYaOLUMCS
YMEHMH U HAaBBIKOB MPAKTUYECKOU NEATEIBHOCTH 110 U3y4aeMOU JUCLIUILINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH O0YUYaIOMIMMCS TIPAKTUICCKUX 3aHATHI:

— 3aKperuvieHue, yriyojaeHue, pacliupeHue U JeTan3alus 3HaHUN MpU peleHUH KOH-
KPETHBIX 3a/1a4;

— pa3BUTHE NO3HABATEILHBIX CIIOCOOHOCTEH, CAMOCTOSTETLHOCTH MBILIUICHHS, TBOpUE-
CKOM aKTHBHOCTH;

— OBJIaJICHME HOBBIMU METO/JaMHU U METOAMKAMHU M3YUYECHUsl KOHKPETHOH yd4eOHOM Juc-
LUIUIMHBI;

— BBIpaOOTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS MOJYYEHHBIX 3HAHUM ISl BBI-
IIOJIHEHUS 3aJJaHN;

— ofecrnieueHue palMOHAIBLHOIO COYETAaHUs KOJUJIEKTUBHOM M HMHIUBUAYAJIBHON (opM
00y4eHwusI.

11.2. Meroauueckue yKazaHusi sl OOYYarOIUXCsS MO BBIMOJHEHHIO JIA0OpaTOPHBIX
pabot

B xone BbImoIHEHHS TaOOPATOPHBIX PadOT OOYYArOIIUICS JOHKEH YIIyOUTh U 3aKpe-
IIUTh 3HAHUS, IPAKTUYECKHE HABBIKH, OBJIAJETh COBPEMEHHON METOINKON U TEXHUKOM dKCIIEpH-
MEHTa B COOTBETCTBUU C KBAIU(PHUKAIIMOHHON XapakTepUCTUKON oOydaroiierocs. BoimonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKOMN, PacyeTHO-aHAIUTHYECKOM
4acTeN U KOHTPOJIBHBIX MEPOIIPUATHH.

BeinonHenue 51a60paTopHBIX pabOT OO0yYaromUMCs SIBISETCS HEOTHEMJIEMOH YacThIO
W3YYEHHUs TUCUUIUIMHBI, ONpPEeIseMOl y4eOHbIM IUIAaHOM, U OTHOCHUTCS K CpeAcTBaM, obecrie-
YUBAIOLIUM pElIEHHE CIEIYIOUINX OCHOBHBIX 33724 00y4atoLerocs:

— TpuoOpeTeHHe HABBIKOB HCCIIEIOBAaHUS IPOLECCOB, SBJIEHUNH U OOBEKTOB, M3ydyae-
MBIX B paMKaxX JaHHOM JAUCLUUIUIMHBL;

— 3aKpeIUICHHE, PA3BUTHE M JETAlN3alls TEOPETUYECKUX 3HAHWN, IOJyYEHHBIX Ha
JEKLUSAX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TpuoOpeTeHrne HaBBIKOB CAMOCTOSITEIHLHON padOThI ¢ TaOOPaTOPHBIM 000PYIOBaHU-
eM U pudbopamH.

11.3. Mertoauueckue yKazaHus UIsl OOYJaIONIUXCS 10 MPOXOXKIACHUIO CAMOCTOSTEITHHOM
paboThI



B Xone BBINOJIHEHUSI CaMOCTOSITEIbHON paboThl, 00yJaOUIHiica BBHIMOIHIET paboTy IO
3aJaHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE ITpEIoaBaTelisi, HO 0e3 ero HEeMOCPEACTBEHHOTO
YUYaCTHA.

Jlns oOyuaromuxcsi Mo 3a04HON (hopme OOydeHHUs, caMOCTOSITeTIbHAs PabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpornecce BBINONHEHHST CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi GopMupyercs
nenecooOpasHoe IIaHupOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHM W CHUCTEMATH3AIMM MPUOOPETaeMBIX 3HAHUI, 0OECIeYnBacT BBICOKHUIM
YPOBEHb YCIIEBAEMOCTH B MEPHOJ 00yUCHHUS, IOMOTAET MOJYYUTh HABBIKU MOBBIIIEHUS TIpodec-
CHOHAJIBHOTO YPOBHSL.

MeToauyecKMMH MaTepuaiaMy, HAIlPaBISIOUIMMUA CaMOCTOATENBbHYIO paboTy o0ydaro-
IIUX CSASBISIIOTCS:

—  y4eOHO-METOINYECKUN MaTepHa 1o TUCIHUILINHE;

— METOIMYECKHE yKa3aHUs I10 BBIMOJHEHUIO KOHTPOJIBHBIX paboT (st 00ydaronmxcst
1o 3a049HOU (popme oOydeHwHs ).

11.4. Metoauueckue yka3zaHus IS OOYYArOIIMXCS MO MPOXOXKIEHUIO TEKYIIero KOH-
TPOJI YCIIEBAEMOCTH.

Texymuit KOHTPOJIb YCIIEBAEMOCTH MpPelycMaTpUBAET KOHTPOJIh KauecTBa 3HAHWM 00Yy-
YaIOIIUXCs, OCYIIECTBISIEMOTO B TEUEHHUE CEMECTpa C IENIbI0 OIEHUBAHMS XOJa OCBOCHHMS JIHC-
LUIIIAHEL.

11.5. Metoauueckue ykazaHus JJis OOy4aroUuXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTeCTalyu.

[IpomexyTouHas arTecTamus oO0y4yaroUIMXcs MPeaycMaTpUBaeT OIICHMBAHUE MPOMEXY-
TOYHBIX M OKOHUYATEIBHBIX PE3YJIbTATOB 00yUYeHUs 10 AucHUIUIMHE. OHA BKIIOYAET B CEOsI:

— 9K3aMeH — ¢opMa OLIEHKH 3HAHUH, MOJTYYCHHBIX 00YJarolMMCcs B MpOIecce h3yye-
HUS BCEH TUCHUIUIMHBI WJIM €€ YaCTH, HABBIKOB CaMOCTOSITEIBHOM paOOThI, CIIOCOOHOCTH TMPH-
MEHATh UX JJIsl PEUICHUs] MPAKTHUYECKUX 3a7a4. JK3aMeH, KaK MPaBHUIIO, IPOBOJUTCS B MEPHO/T
9K3aMEHAIIMOHHOM CECCHM U 3aBEpIIACTCs aTTECTAIMOHHON OLEHKON «OTIMYHO», «XOPOILIO»,
«YIOBJIETBOPUTEITHLHO», «HEYIOBJIECTBOPUTEILHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

[ara BHECEHUA U3-
MCHEHHM U JIOTI0JI-
HCHMI.
IToanuce BHECHIETO
W3MCHCHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

Harta u Ne ripo-
TOKOJIa 3ace-
JaHus Kade-
pBI

IToanuce
3aB. Kaden-
poit




