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AHHOTaIUA

Hucuunrumza «BeicokockopocTHast udposast 06padoTka CUTHAJIOBY BXOAHUT B 00pa3oBa-
TEJbHYI0 TPOTPaMMy BBICLIET0 OOpa3OBaHHMsA — MPOrPaMMy MAarucTpaTypbl MO HAIMPABICHHIO
noarotoBky/ criermanbHOCTH  11.04.03  «KoOHCTpyHpoBaHHE W TEXHOJOTHS 3JEKTPOHHBIX
CpenCTB» HarlpaBieHHOCTH «IIpoexkTupoBaHNe U KOHCTPYHPOBAaHHUE BCTPAUBAEMBIX CHUCTEM IS
KOCMHUYECKOTO U pakeTHOro odopynoBanusy. lucuuminHa peannsyercs kadempoii «Nel1C».

JucuuruinHa HareneHa Ha (JOPMHUPOBAHNE Y BBIITYCKHUKA CIETYIOIIUX KOMIIETEHIIHA:

ITIK-6 «Crnioco0en onpenemsiTh Leld, OCYIEeCTBISATh MOCTAHOBKY 3a/1a4 MPOSKTHPOBAHUS
3JIEKTPOHHBIX MPUOOPOB, CXEM H YCTPONCTB PA3IUYHOrO (PyHKIHOHAIBHOTO HA3HAYEHHUs, IO~
rOTaBJINBATh TEXHUYECKHE 33JaHUS HAa BBITIOJIHEHHE MTPOEKTHBIX padoT»

IIK-11 «CniocobeH ocymecTBisATh pa3paboTKy CPENCTB M CUCTEM 3aIUHUThI HH(POpMAUU
aBTOMATU3UPOBAHHBIX CUCTEM»

CogepxxaHue AMCLUMILIMHBI OXBaTbIBa€T KPYT BOIPOCOB, CBSA3aHHBIX C H3yUYE€HHEM Teope-
TUYECKUX OCHOB MOCTPOEHUSI M Pa3pabOTKON YCTPONCTB BBICOKOCKOPOCTHOH LmpoBoOi oOpa-
OOTKH MPH MPOEKTUPOBAHINH KOCMHYECKOTO U PAKETHOTO 00OPYIOBaHHE.

[IpenonaBaHue AMCLUUIUIMHBI IPENYyCMATPUBALT CIEAYIOLINE (POPMBI OpraHU3aLUN yaeo-
HOTO TIPOLIECCa; MPAKMUyecKue (CeMuHapekue) 3ausmus, 1aoopamopusie padbomsi, camocmost-
menvHas paboma o6yyarue2ocs.

IIporpammoli AMCLUIIUHBI MPEIyCMOTPEHbI CIEAYIOLHE BUAbl KOHTPOJA: TEKyLIMH
KOHTPOJIb yCIIEBAEMOCTH, MPOMEKYTOUHAS aTTeCTalHs B (POpME SK3aMEHa.

OO0masi TpyAOEMKOCTb OCBOEHUSI AUCLHILIUHBI COCTABIISICT 3 3a4eTHBIX enuHHIbI, 108
4acoB.

S3bIk 0OyUeHUs MO TUCIUTUIMHE KPYCCKUHT »



1. TlepeueHb MIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 1O TUCLUILTHHE

1.1. Ilenu npenopaBaHus AUCLUTLIUHBI

[Monyyenne oOyuaromumucs HEOOXOMUMBIX 3HAHWM, YMEHUH M HAaBBIKOB B 00JIACTH
TEOPETUYECKIX OCHOB IMOCTPOEHHUs] U Pa3pabOTKH YCTPOWCTB BBICOKOCKOPOCTHOH LM(POBOIi
00paboTKH, BBIMOJHEHHBIX Ha 0a3e COBpEMEHHBIX BHICOKOCKOPOCTHBIX IITIBM ¢dupmer Xilinx.

1.2, JlucuuruinHa  BXOOUT B COCTaB  4acTd, (opMupyemMoll  y4aCTHHKAMHU
00pa3zoBaTeNIbHBIX OTHOIIEHUH, 00pa3oBaTeIbHON MPOrpaMMbl BeICIIEro oOpa3oBaHus (nanee —
OII BO).

1.3. TlepedeHb IIAHUPYEMBIX PE3YJIBTATOB OOYUYEHHUS MO JUCIHUILUIMHE, COOTHECEHHBIX C
IJIaHUpYeMbIMU pesynbTataMu ocsoeHus OIT BO.

B pesynbrare m3ydeHHs AMCUMIUIMHBI OOYYarOIIUHACS JOJDKEH O0NaaaTh CIEAYIOIIMMU
KOMIIETEeHLIMSIMU WJIM UX YacTAMU. KoMmmneTeHunu 1 UHAUKATOPBI X JOCTHUXKEHUs IPUBEAEHBI B
tabmmue 1.

Tabmmua 1 — IlepeyeHb KOMIETEHIMI U MHANKATOPOB MX JTOCTHKECHUS

Kareropus (rpymma) Kon u HaumeHoBaHue Kon u HaumeHoOBaHME MHAUMKATOPA JOCTH-
KOMIIETEHIIMH KOMITIETEHIINH JKEHHsT KOMIIETEHLUU
[TK-6 Criocoben ompene-
JSTh LIeNH, OCYLIECTBIISATD
» 0¥ IIK-6.3.1 3HaTh cx€Mbl U KOHCTPYKLUU
MOCTAHOBKY 3a/1a4 MpOeK-
3JIEKTPOHHBIX CPENICTB PA3IMUHOTO (yHK-
TUPOBAHMUSI BJIEKTPOHHBIX
LIUOHAJIbHOTO Ha3HAYEeHUs
npubOpOB, CXEM U
[IpodeccronanbHble o [IK-6.Y.1 ymeTh NOArOTAaBIMBATH TEXHUYE-
yYCTPOMCTB pa3aniHOIO
KOMIIETEHLINU CKHe€ 3aJJaHusl Ha BBINOJHEHHE TPOEKTHBIX
(YHKIMOHATBHOTO Ha3HA- pabor
YeHUsl, TOArOTaBINBATh
’ I1IK-6.B.1 Bnaners HaBBIKAMH Pa3padOTKU
TEXHUYECKHE 3a/JaHus Ha
APXUTEKTYPhI SJIEKTPOHHBIX CPEICTB
BBITNIOJIHEHHE MTPOEKTHBIX
pabot
IIK-11.3.1 3HaTh CpencTBa U CIIOCOOBI
obecriedeHust Oe30MaCHOCTH HH(POPMALIHH,
IIPUHLIUIIBI TOCTPOEHUS] CUCTEM 3aLUThI
uHpOpMaLUu
ITK-11 CrniocobeH ocy- IIK-11.VY.1 ymeTs aHanu3upOBaThH NPO-
€CTBJISITH pa3padoTK aMMHbI€, apXUTEKTYPHO-TEXHUUECKUE U
[Ipodeccuonanbubie LLI pasp Y P > ap yP
KOMIIETEH LI CPEICTB U CUCTEM 3aIIUThl | CXEMOTEXHUUYECKHE PELIEHNS] KOMIIOHEHTOB
UH(POPMALIUK aBTOMATH3H- | ABTOMATH3UPOBAHHBIX CHCTEM
POBaHHBIX CUCTEM IIK-11.B.1 B1agers HaBbIKAMH pa3paboOTKu
MPOTrPaAMMHOTO OOECTIEUEHHS, TEX HIUECKUX
cpeacTs, 0a3 JaHHBIX U KOMIIBIOTEPHBIX Ce-
Tel ¢ yueToM TpeOOoBaHU 1O OOECTICUEHHIO
3a1uThl HHQOpMAITUH

2. Mecto aucuumiauHel B ctpykType Ol

JlucrimrinHa MOXKeT 0a3UpPOBAThCS HA 3HAHUSIX, paHee MPUOOPETEHHBIX 00yYaIOIUMUCS.

3. O6beM u TPYyIOEeMKOCTb AUCITUILTHHBI
Hannbie 00 obmeM o0beMe TUCHHILTHHBI, TPYAOEMKOCTH OTAENbHBIX BUIOB Y4eOHOH pa-
00ThI TIO AMCHUIUTMHE (U pachperesieHre dTOH TPYIAOEMKOCTH O CEMECTpaM) MpPEeICTABICHbI B
Tabnure 2.

Tabmuma 2 — O6beM U TPYTOEMKOCTb TUCHIUTUIHBI

TpynoemkocTs
0 CEMECTPaM
Ne3

Bun yueOHol paboTsl Bcero




1 2 3
Obwan mMpyooemKocmo OUCUUNTUHBL, 3/108 3/108
3E/ (uac)
H3 nHux uacoe npaxmu4eckoil NOO20MoGKuU 51 51
Ayoumopnusie 3aHamus, BCEro vac. 51 51
B TOM YHUCJIE!
aexumu (JI), (qac)
npaktuiyeckue/cemunapckue 3ansatus  (I13),
17 17
(gac)
naboparopHbie padotsl (JIP), (4ac) 34 34
KypcoBoii npoekT (padora) (KII, KP), (qac)
sK3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (Jac) 21 21
Buo npomesicymounoit ammecmayuu: 3ader,
mudd. 3ader, sk3amer (3ader, dudd. 3au, K3, JK3.
OK3.*%)

Ilpumeyanue: KaHIUAATCKUI YK3aMeH

4. Copep>kaHU€ TUCLUTITUHBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCLUIUIUHBI IO pa3fesiaM U BUAM 3aHATHH.
Paznenbl, TeMbl QUCITUTUIMHBI U UX TPYAOEMKOCTb MPUBENCHBI B TAOIHIIE 3.

Tabnmua 3 — Paznesnsl, TEeMbl JUCHHITIMHBL, UX TPYIOEMKOCTb

Pazxenbl, TeMBI JHCITUTLTHHBL Jexmm | T3 (C3)] - JIP KII CPC
’ (uac) (uac) (uac) (uac) (uac)
Cemectp 3
Paznen 1. Beenenue B ungpoByro o0padoTKy cur-
HAJIOB
Tema 1.1. 3naxomcTBo ¢ apxurektypoii [TTIBM
Tema 1.2. Ocnossl s3pika VHDL (Moayne, naTepdetic
U apXUTCKTYpPa MOJYJISL, IOPThI, KOMIIOHCHTHI U T. 1.) 3 6 3

Tema 1.3. Cpeaa pazpabotku Vivado (moaroroeka
OTIMCAHUS YCTPOUCTBA, CHHTE3 CXeMBI, testbench,
CHMYJISILIASL, PEATH3ALNS VCTPOMCTBA, 3arpy3Ka
koHburypanuonHoro ¢aitna [IIIBM, cpeactsa
OTJIAAKH)

Paszgen 2. KomOuHanuoHHAg JIOrHKa

Tema 2.1. Dnementst s3pika VHDL (case; when. . else;
for loop; generate, generic) 3 6 4
Tema 2.2. Peamuzaiust yCTPOHRCTB KOMOUHAIIMOHHON
noruku Ha [TTIBM




Paszpen 3. [locienoBaTe/iIbHOCTHAS JIOTHKA

Tewma 3.1. Peasmzarusg yerpoticts: D-tpurrep,
JCTUTENTb YaCTOThI, TBOUYHBIN CUCTUHK, HAPALICIbHBIN
PETHUCTP, CABUTOBBIN PETUCTP, TCHEPATOP
niceBAocayuaiinoi mocneaosarenprocTH (I1CIT),
MaMSITh, KOHCYHBIC ABTOMATBI

Tema 3.2. 3HAKOMCTBO C SIBICHUEM METAaCTAOMIbHOCTH
U MeTogamu 60pbObI ¢ HUM. BpeMeHHbIEC OrpaHHucHHUS.
Crioco0sI epexoaa Mex Iy 00JaCTIMH ¢ PA3TUIHBIMH
takroBeiMu dactotamu (CDC)

Tewma 3.3. Peamuzamus Ha s3eike VHDL monymeit
B3auMoeHcTBus o uaTepdericy SPI

Pa3zpen 4. ®opMHupOBaHHE CHTHAJIOB

Tema 4.1. CriocoGs! upoBoro GopMHUPOBAHUS
CUTHAJIOB, IPAMOU LI(PPOBOH CHHTE3; TAOTMIHBIA
TCHEPATOp

Tema 4.2. XapakTepUCTHKH CUTHAJIOB; BIIMSHIC
napametpos LIOC Ha XapaKkTepUCTHKH CUTHATIOB
Tema 4.3. @opmupoBaHue CUTHAIOB (BHUIBI
moayssiumu, BPSK, BOC, MCK, GMSK)

Pasnen 5. Baok undposoii 00padoTKu CHrHAJIOB
NMpHEMHHKA

Tema 5.1. OrerHka napaMeTpoOB CUTHAJIOB;
MOJICTUPOBAHNC AJTOPUTMOB OIICHKH TAPaMETPOB
CHTHAJIOB TIPH ACHCTBHUH ITyMa, TIOMEX, YaCTOTHBIX
HUCKKEHUM CUTHAIA

Tema 5.2. Peamuzarus xoppeastopa (BPSK, BOC,
MCK, GMSK)

Paznen 6. Ynpasnenue 610xoM 1ugposoii
00padoTKH curuana

Tema 6.1. AXI-muHa, opraHu3anus perucTpoB
VIIPaBJICHUS U MOHUTOPUHTA

Tewma 6.2. ITpamvoii jocTyn K maMaTH

Hroro B cemecTpe:

17

34

21

HUroro

17

34 0

21

[IpakTHueckas MOArOTOBKA 3aKJIIOYAETCS B HEMOCPEICTBEHHOM BBITOJHEHHH 00ydaro-
IIUMUCST ONPEIENIEHHBIX TPYAOBBIX (PYHKLMH, CBsI3aHHBIX ¢ Oyaymed nmpodeccHoHaIbHON nesi-

TCJIBbHOCTBIO.

4.2. Copmep:kaHue pa3nesioB U TEM JICKLIIUOHHBIX 3aHITHIH.

Conep:xaHrie pa3aesioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B TaOIHUIIE 4.

Tabmmua 4 — CopeprkaHue pa3esaoB U TEM JIEKLIMOHHOTO LIUKJIA

Howmep paszaena HazBaHue u coneprkaHue pa3aesioB U TEM JIEKIITUOHHBIX 3aHATHI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

4.3. Tlpaktudyeckue (CEMUHAPCKUE) 3aHATHUS

TeMbl MpakTHUECKUX 3aHATHH U X TPYAOEMKOCTh MTPUBEIACHBI B TAOIHUIIE 5.

Tabmmua 5 — IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTb

e Dopmsbl
. /IT TeMbl NpakTUYECKUX 3aHATHI MpaKTuye-
CKHX 3aHsi-

Tpynoem-
KOCTb,
(dac)

W3 nux
MPAKTUYECKOU
MTOATOTOBKH,

Ne paznena
AUCITUITIIN-
HBbI




THil (uac)
Cemectp 3
1 | Cpena paspabotku Vivado 3 1
2 | Daements s3pika VHDL 3 2
3 Peanu3anust ycTpoiicTs mocnejosa- 3 3
TEJIbHOCTHOM JIOTUKH
CrocoGs! 1udpoBoro
4 3 4
(hOpMHUPOBAHUS CUTHAIOB
5 | OueHka nmapaMeTpOB CUTHAIOB 3 5
Oprasu3zamys perucTpoB
6 | ympaBiicHUS 1 MOHHUTOPHHTA 110 2 6
AXI-munHe
Bcero 17
4.4. JlabopaTopHble 3aHATHUS
Tembl 1abopaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MTPHUBEIEHBI B TAOIHULE 6.
Tabnmua 6 — JlabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb
H3 Hux Ne pas-
Tpynoewm- N nena
Ne MPAKTUYECKOU
HaumenoBanue nabopatopHbsIx padboT KOCTb, ZC-
n/m TTOATOTOBKH,
(uac) LIUTLTH
(dac)
HBI
Cemectp 3
1 OcHoBsi si3sika VHDL 6 1
2 Peanuzanus ycTpoiicTB KOMOUHAITMOHHOH JTOTHKH HA 6 2
TTrBM
Pecammzams va a3eike VHDL Moy nei
3 . . 6 3
B3anMoeiicTBus o nHTepdericy SPI
4 dopmuposanue curHajios (Buabl moay ;. BPSK, 6 4
BOC, MCK, GMSK)
5 Peamuzarus koppensitopa (BPSK, BOC, MCK, 6 5
GMSK)
6 | Ilpsamoii noctynm Kk maMsaTi 4 6
Bcero 34

4.5. KypcoBoe mpoekTupoBaHue/ BBITOJHEHUE KYPCOBOM padoThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00y4armuxcs

Buner camocTosTeNbHOM paboThI U €€ TPYLOEMKOCTh MPUBEACHBI B Tabmuie 7.

Tabmmua 7 — Bugsl caMoCTOSITETbHON pabOTHI U €€ TPYJOEMKOCTh

mucuuruinHel (TO)

. Bcero, | Cemectp 3,
Bun camocrositenbHON paboThI
yac yac
1 2 3
H3yueHne TeoOpeTUIECKOro MaTepuaa 7 7

Kypcosoe npoextuposanue (KI1, KP)

PacuerHo-rpaduueckue 3ananus (PI3)

BeinonaeHue pedepara (P)




ITonroroBka K TeKyImeMy KOHTPOIIFO yCIie-
Baemoctu (TKVY)

JowmamnHee 3ananue (J13) 7 7
KonTposbHbie paboTel 3a0uHNKOB (KP3)

[TonroroBka K MpOMEKyTOYHOH aTTecTa-
uu (ITA)

Bcero: 21 21

5. TlepeyeHp y4eOHO-METONMUYECKOTO O0ECTIeUeHusI
IUTSE CAMOCTOSITEIbHON pabOThl OOYYAOIIMXCS MO JUCIUTLTUHE (MOIYJIO)

Y4eOHO-MeTONUYEeCKHUEe MaTepUajbl JJIsi CAMOCTOSITENIbHON paldoThl 0OyHaIOIMUXCsl YKa3aHbI B
.. 6-8.

6. IlepedeHb MeUaTHBIX U HIEKTPOHHBIX YU€OHBIX U3TaHUN
[TepeueHb MeYaTHBIX U 3JIEKTPOHHBIX yUeOHBIX U3AaHNUH NPUBEACH B Ta0nuLe 8.

Tabmmua 8— IlepeyeHp MeUaTHBIX M 3JIEKTPOHHBIX YIEOHBIX U3TaHUN

ITudbp/ Komrectso sx3eMruisipoB B Oub-
P bubnnorpaduueckas ccpuika JIMOTEKE
URL azpec
(KpOMe 3JIEKTPOHHBIX SK3eMILISIPOB)

Bubwuno I1. H. OcHosel sizeika VHDL. M: Co-
noH-P, 2010. 200 c.

VYrpromos E. I1. Llugposas cxeMoTexXHHKA:
Yuel. nocobue aiist By30B. — 2-€ U3, epe-
pad. u gon. CII6.: BXB-IlerepOypr, 2005.
800 c.

J. M. Xappuc, C. JI. Xappuc, LHudposas
CXEMOTEXHHKA U apXUTEKTypa KOMIbIOTEPA,
2-e uznanue, Morgan Kaufman, 2013,

I'munrgenko A.C. Hudposas obpaboTtka cur-
Hanos: B 2 4. Y. 1. Kpacnospck: U3n-so
KI'TY. 2001. 199 c.

[IpoexTupoBanue cucreM UPppPOBOI 0Opa-
OO0TKM CUTHAJIOB | y4e0.-meTox mocodue /
coct.: A. I'. Aunpees. (1,9 M0). — Kpacho-
spck : Cud. penep. yH-T, 2023.

7. TlepeueHb 3JIEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB
WH(POPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOH ceTh «IHTepHEeT»
Ilepeuens 3JIEKTPOHHBIX oOpa3oBaTeNbHbIX pecypcoB UH(POPMALIUOHHO-
TEJICKOMMYHUKALIMOHHON cetn «MHTepHET», HEOOXOMUMBIX JJIi OCBOSHUS JUCIUTLIMHBI TTPHUBE-
neH B Ta0nuie 9.

Tabmuma 9 — IlepedeHb »3IEKTPOHHBIX OOpA30BATENBHBIX PECYPCOB HH(POPMALIMOHHO-
TEJIEKOMMYHUKAMOHHON cetu «MHTepHET»
URL axpec HaumenosaHnue

8. IlepeueHp HHYOPMALIMOHHBIX TEXHOJIOTHUH
8.1. IlepeyeHp mporpaMMHOro OOECHEeUeHHs], HCIOJIb3yeMOro IMpPH OCYIIECTBICHUU
00pa30BaTeNIbHOTO MPOLEcca M0 AUCLUIIIIHE.




Tabnuua 10- MNMepeyeHb NporpaMmMHOro obecnevyeHus
Ne n/n

MepeyeHb NCNOMb3YEMOr0 NPOrpaMMHOro obecneveHuns npeacTaBneHd B tabnuue 10.

HanmeHoBaHue
OnepaumoHHasa cuctema Microsoft Windows;
Xilinx Vivado
Matlab+Simulink+System Generator, nuueHsns - 10 wr.

8.2. TepeyeHb MHMOPMALNOHHO-CMPABOYHMNIX cucTemMm, NCnosb3yeMblX npwu

OCYLL,eCTBNEHMI 06pa30BaTe/IbHOr0 Npouecca no AUCLUNNHE

ue 11.

Tabnuua 11- MepeyeHb MHPOPMALMOHHO-CNPABOYHIX CUCTEM
Ne n/n

MepeyeHb MCNONb3YEMbIX MHPOPMALMOHHO-CNPAaBOYHbIX CUCTEM MpeLCTaBfieH B Tabnu-

HanmeHoBaHMe
He npeaycmoTpeHo

9. MartepuanbHO-TexHMYeckas 6asa
CocTaB MaTepuanbHO-TEXHUYECKON 6a3bl, HEOOXOANUMON AN ocyllecTBNeHUss obpa3oBa-

TeNbHOr0 npouecca No AWCUUNNHe, NpeAcTaBeH B Tabnuuel2.

Tabnuua 12 - CocTtaB MaTepuanbHO-TEXHUYECKOW 6a3bl

Ne
n/n

1

HanmeHOBaHMe COCTaBHON YacTu Homep ayautopuu
MaTepuanbHO-TEXHNYECKOW 6a3bl (Npn Heobxo4MMOCTH)
CneynanuanpoBaHHasa nabopatopus «LlnhpoBbIX yCTPOIACTB 4-15 (4-19, 2-23)
npuémMa n 06paboTKN LUNGPPOBbLIX CUTHANOB
CteHpbl: OTnagoyHasa nnata: FPGA ZedBoard Xilinx® 4-15 (4-19, 2-23)
XC72020-1CLG484C - 7 wr.
nnan 4-15 (4-19, 2-23)

FMCAADDA 9643 9122 2CH 14 bits 250M ADC + 2CH 14

bits 1,2G DAC (ADDA BbICOKOCKOPOCTHas [04epHss KapTa) - 7

LT,

nn 4-15 (4-19, 2-23)
FMC150 - 310 aHanorosblii Bxog u B rxog FMC (VITA 57.1) ¢

ABYMA 14-6UTHbLIMW BXOAHLIMW KaHanammn ¢ 4acTOTOW AUCKpe-

Tnsauum 250 My n gsymsa 16-6UTHBLIMU BbIXOAHLIMW KaHana-

MW C YacToTOM guckpeTtmsayumm 800 My, - 7 wr.

CoegumHuTeNbHbIe Kabenn, nepexodbl U T. 4. - 10 KOMMIEKTOB. 4-15 (4-19, 2-23)
Bbicokonpoun3BoauTenbHblii KomnbtoTep nog W10/11 - 10 wr. 4-15 (4-19, 2-23)
BbICOKOCKOPOCTHOI ocumanorpad ¢ KOMNAEKTOM LWymnoB u 4-15 (4-19, 2-23)

NPOGHNKOB - 4 wWT.

10. OueHOYHble cpeacTBa 4NA NPOBeAeHUS NPOMEXYTOUYHOW aTTecTayum
10.1. CocTaB OLEHOYHbIX CPeACcTBANS MPOBeAEHWS MPOMEXYTOYHOW aTTecTauun

obyuvaloLmxca no gucumnnavHe npmsefeH B tabnuue 13.

Tabnunua 13 - CocTaB OLEHOYHbIX CPEACTB AN NPOBeAeHNA NPOMEXYTOUYHON aTTecTayum

Bua npoMexKyTo4HOW aTTecTayumu lMepeyeHb OLEHOYH TX CPefCcTB

OK3aMeH CnucoK BOMPOCOB K 3K3aMEHY;



| DK3aMeHaLIMOHHbIE OMJIETHL.

10.2. B kauecTBe KpPHUTEPHEB OLEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH OOyYaroIIMMHUCS MPUMEHSeTCs S-0ajuibHasi IIKajia OLEHKH COPMHPOBAHHOCTU
KOMIIETEHIINH, KOTOpast mpuseneHa B Tabmuue 14. B Teuenne cemectpa MOXKET UCTIOIB30BATHCS
100-6amnpHast  mKama ~ MOAYJIBHO-PEHTHHIOBOM  CHCTEMBI ~ YHHMBEPCHTETa,  IpPaBHIA

HCIIOJIb30BAHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Tabmmua 14 —Kpurepun oneHku ypoBHs ¢QOPMUPOBAHHOCTH KOMIIETEHIIHI

OLieHKa KOMITETEHIMN

Xapaxrepuctuka chopMUPOBAHHBIX KOMIIETEHLIVI
5-0ajuibHAas 1IKaja P P (bopmup H

— obyuaromuiicst riryOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII MaTe-
pua;

— YBEPEHHO, JIOTUYHO, MOCJIeI0BATEIbHO U IPAMOTHO €r0 U3JIaraeT,

— OMMPAsCh HA 3HAHUS OCHOBHOW W JIOMOJHHUTENbHOW JIMTEPaTyphl,
TECHO MPUBSI3bIBAET YCBOSHHbIE HAYYHBIE MOJIOKEHUS C MPAKTUIECKOM
IeSTeIbHOCTBIO HAITPABJICHUS,

— yMeJio 00OCHOBBIBAET U APTYMEHTHUPYET BbIIBUTAEMbIE UM HICH;

— nenaeT BbIBOABI U 00O0IIEHUS,

— cBOOOTHO BJIAJICET CUCTEMO# ClIeLUATN3UPOBAHHBIX OHSTHH.

KOTJIMIHO»
«GavYTECHO»

— o0y4aromuiicst TBEpAO YCBOWI MPOTPAMMHBIN MaTepUaJ, rPaMOTHO U
MO CYLIECTBY U3JIaraeT ero, OMHUPasiCh Ha 3HAHUS OCHOBHOW JIUTEPATy-
PEIL,

— He JIOMYCKAaEeT CYIIECTBEHHBIX HETOUHOCTEIH;

— YBS3BIBAET YCBOCHHBIE 3HAHUS C NPAKTHYECKOH MeSITebHOCTBHIO
HaTPaBJICHUS,

— apTYMEHTUPYET HayYHbIE TIOJIOKEHUS,

— nenaeTr BbIBOABI U 00OOIIEHUS,

— BJIAJIEET CHCTEMOH CIeUaTN3UPOBAHHBIX TTOHSITUH.

«XOpPOoLIOo»
«GavYTECHO»

— obydaromuiicss yCBOMJI TOJBKO OCHOBHOH NMPOrPaMMHBIA MaTepual,
O CYLIECTBY U3JIaraeT ero, ONUpPasiCh Ha 3HAHUS TOJILKO OCHOBHOM JIH-
TepaTyphl,

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOUHOCTH,

— WUCTBITBIBAET 3aTPYIHEHUs] B IMPAKTHYECKOM MPUMEHEHUU 3HAHUI
HaIpaBJICHUS,

— cnabo apryMeHTUPYET HayYHbIE ITOJIOJKEHUS,

— 3aTpyAHsIeTCs B GOPMYTUPOBAHUH BBIBOAOB U 000OIIEHUIH,

— YACTUYHO BJIAAEET CUCTEMON CEHHATN3UPOBAHHBIX MOHATHUH.

«yIOBJIETBOPUTEIHLHO»
«3auTeHO»

— o0y4aroLuiics He YCBOMJ 3HAYUTENBHON YacTH MPOrpaMMHOrO Ma-
Tepuaa;

— JIOMYCKAaeT CYIUECTBEHHbIC OLIMOKH M HETOYHOCTH MPH PAaCCMOTpe-
HUH POOJIeM B KOHKPETHOM HaIlpaBJIeHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTHYECKOM MPUMEHEHHUH 3HAHUIA;

— HE MOJKET apryMEHTHPOBATh HAYYHbIE TTOJOKEHHS;

— He (HOPMYJIHPYET BBIBOIOB M 0000IIIeHHH.

KHEYAOBJICTBOPUTEIIBHO»
KHE 3a4YTCHO»

10.3. Tunosble KOHTPOJIBHBIC 3aJaHNS WU UHBIE MATEPUAJIBL.
Bompocs! (3agaun) ni1st 5Kk3aMeHa npencTaBieHsl B Tadimue 15.

Tabmuua 15 — Borpocs! (3agaun) mjisi 5K3aMeHa

Ne Kon
ITepeueHp BONMPOCOB (3a1a4) s SK3aMeHa
n/n WHIUKATOpa

1 | HapucoBate CTpyKTypHYIO cxemy MonyJisi B3aumoneiicrsus o SPI (mepe- | T1K-6.3.1
JOATYUK/TIPUEMHHK) U TIOSICHUTh NPUHIHI JeHCTBUS YCTPONCTBA.




2 | Hapucosatb cTpykTypHyto cxemy O3V u NOSICHUTh MPUHLIUI A€HCTBUS IIK-6.Y.1
YCTPOMCTBA.
3 | HapucoBath cTpykTypHYyHO cxemy nudposoro reHeparopa @M curnanau | [IK-6.B.1
MOSICHUTD NMPUHLIMN ACICTBUS YCTPONCTBA.
4 | HapucoBatb CTPYKTYpPHYIO cxeMy U(POBOTo reHepaTopa CUrHaia v 1mo- IIK-6.B.1
SICHUTh NPUHIUI JEHCTBUS YCTPOMCTBA.
5 | AABneHue meracTaOMIbHOCTH B IU(PPOBBIX ycTpoiicTBax. CrocoOb [IK-6.Y.1
NPEAOTBPALIECHHsT METACTAOUIBHOCTH NPHU pazpadoTke LU POBBIX
ycTpoiicts Ha Oa3ze ITTIBM Xilix.
6 | Uro takoe IP-anpo. Ilpenmymectsa ucnons3zosanus [P-anep. IIK-6.3.1
7 | Yro Takoe npsiMoii tudposoii cuaTe3? M300pasuts cxemy Tadbmauunoro re- | [1K-6.3.1
HepaTopa rapMOHHYECKOro curnajia. [loscHuTh npuHLMnO 1eicTBUS
YCTPOMCTBA.
8 | Onucarep Ha si3pike VHDL: IIK-11.3.1
- uHTepdeiic Moays, coaepIKaluii OMHOPA3PSAHBIA BXOI H OJHO-
pa3psiAHBIA BBIXON,
- 8-pa3psiAHYIO BXOJHYIO IIHHY;
- NOCIEeAOBATENBHOE COENUHEHUE IBYX MOAYJEH, KaXAbld U3 KOTO-
PBIX UMEET N0 OAHOMY OAHOPA3PsIIHOMY BXOZy U BBIXOAY.
9 | Kakue 3HaueHUs1 MOMHUMO JIOTHYECKONU €AMHULBI U JJorudeckoro Hyias mo- | IIK-11.Y.1
JKeT MPUHUMAaTh curHan tumna std_logic?
10 | IIpuBecTu CTPYKTYPHYIO CXeMy alnapaTHON peanu3alui KOHEYHOIO aB- IIK-11.B.1
TOMATA.
Bomnpoce! (3agaun) nist 3auera / nudd. 3auera npencraieHsl B Tadamne 16.
Tabmuma 16 — Bonpocs! (3amaun) mist 3adera / nudd. 3agera
Kon
Ne n/mt ITepeuens BonpocoB (3amay) mist 3auera / nud@. 3ayera HHIKATOPA

Y4eOHbIM IIIAHOM HE MTPEAYCMOTPEHO

CTaBJIC

IlepeueHp TeM Uil KypCOBOTO MPOEKTUPOBAHHS/BBITIOJHEHHS KYPCOBOM padOTHl Tipen-

Hbl B Ta0nuue 17.

Tabmmua 17 — Ilepeuerp TeM ISt KyPCOBOTO NPOESKTHPOBAHNS/ BBITIOIHEHHS KYPCOBOM PabOTHI

Ne o/t

KypCOBOil paboThI

[IpumepHBIi TepeyeHb TEM I KyPCOBOTO MPOSKTHPOBAHUS/BBITTOTHEHHS

VY4eOHBIM IIJIAHOM HE PEAYCMOTPEHO

Bormpochl st mpoBeeHus] TPOMEXKYTOYHOM aTTeCTAllMU B BUAE TECTUPOBAHHS TIPEII-
crasJjeHbl B Ta0auue 18.

Tabmmua 18 — [IpuMepHbIii mepeueHb BONPOCOB JJIsl TECTOB

Ne i/t

IIpumepHBI epeueHb BOIPOCOB 151 TECTOB

Kon
WHAUKATOpa

Y4eOHbIM IIIAHOM HE MPEAYCMOTPEHO

IlepeueHp TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYHAIOIIMXCSl 3a04HOU (hOPMBI
oOyueHus1, mpeAcTaByeHbl B Ta0muie 19.

Tabmuma 19 — IlepeyeHb KOHTPOJBLHBIX padoOT

| Ne ni/mn

| IlepeyeHb KOHTPOJIBHBIX PadoOT




| He npenycmotpeno

10.4. Meronuueckue  MaTepHUabl, ONpeNeNAINNE  OPOUEAypPEl  OLECHUBAHUA
WHAWKATOPOB, XapaKTEPU3YIOIUX 3Tanbl (OPMUPOBAHMS KOMIETCHLIUM, CONEPKATCS B
JIOKAJbHBIX HOpPMAaTUBHBIX akTtax [YAIl, permaMeHTHpYIOIIUX TOPANOK € MPOLEIypy
MPOBEASHUS TEKYIIEro KOHTPOJIST YCIIEBAEMOCTH U MTPOMEKYTOYHOM aTTecTalnu O0yYaroIuXCst
I'VAIL

11. Meronuyeckue yka3aHus IJisi OOyUYarOUIUXCS 10 OCBOSHHIO THCLIUTLTHBI

11.1. Meronuyeckne yka3zaHus il OOYHYAIOIIMXCS MO TMPOXOXKACHUIO MPAKTHYECKHX
3aHATHI

[IpakTHueckoe 3aHATHE SBISETCS OOHOW M3 OCHOBHBIX (POpPM OpraHu3alyu y4eOHOro
nporiecca, 3aKII0YA0IIAsACs B BBITOJHEHHN O0YYarOIIUMUCS IO PyKOBOACTBOM NIPENoaBaTess
KOMITIEKCa yUeOHBIX 33JaHUN C LIEJIbI0 YCBOEHHsS] HAYYHO-TEOPETUYECKHX OCHOB y4eOHOH AuC-
LIUTUTUHBI, TPHOOPETEHNST YMEHHUH U HABBIKOB, OIBITa TBOPUYECKOH e TETbHOCTH.

Lenpro MpakTHYECKOTO 3aHATHS IJIs1 00yUYaroIIerocs siBJIsIeTCsl MPUBUTHE O0YUarOIIMCS
YMEHHUI U HABBIKOB MPAKTUYECKOMN AEATEIBbHOCTH 0 U3y4aeMON NUCLIUILUIHHE.

[Tnarupyembie pe3ybTaThl IPU OCBOCHUH OOYYAIOMIMMCS MPAKTHYECKHIX 3aHITHHA:

— 3aKperuieHue, yriyOJeHne, pacliupeHue U IeTalIn3alus 3HAHUH TPU peIeHNH KOH-
KPETHBIX 3a/1a4,;

— pa3BUTHE MO3HABATENIbHBIX CIIOCOOHOCTEH, CAMOCTOSITEIbHOCTH MBILUICHHS], TBOpUe-
CKOH aKTUBHOCTH,

— OBJIAZICHHE HOBBIMU METOIAMH M METOIMKAMU M3Y4YEeHUs KOHKPETHOH yueOHOH muc-
LUTIJIUHBL,

— BbIpadOTKa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS TONYUYEHHBIX 3HAHWUH ISl BbI-
TIOJTHEHUS 3a[aHuM;

— ofecrnieueHne palMOHATIBHOIO COUETaHMsI KOJUIGKTUBHON M MHIUBHUIyaJbHOU (GopM
oOyueHwusl.

11.2. Meronuyeckne yka3aHus Uit OOYHYAIOIIMXCSl 1O BBIMOJHEHHIO Ja0OPaTOPHBIX
pabot

B xone BbImonHeHUs 1abopaTOpHBIX paboT OOyYaroIMiics AOJDKEeH yriyOuTh U 3aKpe-
IIUTH 3HAHUS, IPAKTUYECKHE HABBIKH, OBJIAJETh COBPEMEHHON METONMKON U TEXHUKON HKCIIEPH-
MEHTa B COOTBETCTBUHU C KBaJH(PHKAIIMOHHON XapaKTePUCTUKON oOydaromerocs. Beimogaenne
71a00paTOpHBIX padoT COCTOUT U3 IKCIEPUMEHTATBHO-TIPAKTHYECKOH, PaCYeTHO-aHAITUTHIECKOM
4aCTeN U KOHTPOJBHBIX MEPONPUATHIA.

BeimonHeHne 1abopaTopHbIX padoT 0Oy4ArOIIMMCS SIBJISIETCS HEOTBEMJIEMOW HacThIO
U3yUYeHHs TUCLMILIMHBI, ONpenesieMoi yueOHbIM IIAHOM, M OTHOCHTCSI K CpeAcTBaM, obecrie-
YHBAIOLIUM PEIIEHHE CICAYIOLUINX OCHOBHBIX 331a4 O0yYa0Ierocs:

— npuoOpeTeHne HaBBIKOB HCCIEIOBAHUS MPOLIECCOB, SBJIEHUI M OOBEKTOB, M3ydae-
MBIX B PAMKaxX JaHHOW AUCLUILTUHBI,

— 3aKperuUleHHe, Pa3BUTHE U NETATU3ALMs TEOPETHUYECKHX 3HAHWH, MOJYYEHHBIX Ha
JEKIHSAX,

—  TOJIly4eHHe HOBOH MH(OPMALIMH O N3y4aeMOH TUCLUTUINHE;

— npuoOpeTeHne HaBBIKOB CAMOCTOSITENIbHON paboThl ¢ 1abopaTopHBIM 00OpPYIOBAHU-
€M U IpudbopaMu.

11.3. Meronuueckue yka3aHusi [Jisi OOy4YaIOMIUXCsl MO MPOXOKISHUIO CAMOCTOSITENIbHOM
paboThI



B xoje BBIMONHEHUS CAMOCTOSITENTLHON paldOoThl, OOYUAIOIIUICS BBIMONHSAET paboOTy MO
3aJaHUI0 U MIPU METOJUYECKOM PYKOBOJACTBE IMpPENOAaBaTesisi, HO 0€3 ero HermocpenCTBEHHOro
yUYaCTHS.

s oOyvaromuxcsi mo 3a04HON ¢opMe OOydHeHHs, CaMOCTOsATeIbHAas padoTa MOXKeET
BKJIFOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBITIONHEHUST CAMOCTOATEIBHON paboOThI, y oOyuaromerocs: GopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE PadOUYero BPEMEHH, KOTOPOE TO3BOJSIET MM Pa3BUBATh YMEHUS
U HAaBBIKM B YCBOEHMH U CHUCTEMATH3AIlMHM MPUOOpPETaeMbIX 3HAHUI, O0ECIeYMBAET BBICOKUI
YPOBEHD YCIIEBAEMOCTH B TIEPHO O0yUEHHMsI, TOMOTAeT MOJYYUTh HaBBIKU MOBBIIIEHHUS TPpodec-
CHOHAJIbHOTO YPOBHSI.

MeToanueckuMi MaTepHajaMy, HaNpaBJSIOLIIMH CaMOCTOATEIBHYIO paboTy obydaro-
IIIAX CSISIBIISTEOTCSI

—  yueOHO-MeTOMUYECKU MaTepHal 1Mo JUCIUILIHHE,

— METOAWYECKHEe YKA3aHUs IO BBIMOJHEHUIO KOHTPOJIBHBIX padoT (mist oOydaromuxcst
O 3a049HOMU (hopme 0OyUeHus).

11.4. Meronuyeckne ykasaHusl Uil OOYYAIOLIUXCS MO MPOXOXKISHHIO TEKYIIEero KOH-
TPOJIsl YCIIEBAEMOCTH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH IMPENyCMATPUBAET KOHTPOJb KadecTBa 3HAHUH 00y-
YAKOIIMXCsl, OCYIIECTBISIEMOrO B TEYEHUE CEMECTPA ¢ LEJIbK OLICHUBAHUA XOJa OCBOCHUS AMC-
LUTIJINHBL.

11.5. Meronuyeckne ykazaHus IJIsi OOyYArOIIMXCS MO MPOXOXKIACHUIO MPOMEKYTOYHOH
aTTecTaluu.

IIpomesxyTouHass arrecTanusi OOyHAIOIIMXCs MPENyCMaTPUBAET OLIEHUBAHUE MPOMEXKY-
TOUHBIX U OKOHYATENBbHBIX PE3yJIbTATOB 00y4eHHs o AucuuIuimHe. OHa BKIIOYAeT B ceOsl:

— D3K3aMeH — (opMa OLEHKU 3HAHHUH, MONYYEHHbIX OOYHArOIIUMCS B MPOLECCe H3yde-
HUsI BCEH MUCLMILUIMHBI MM €€ YaCTH, HABBIKOB CAMOCTOSITENIbHON padoThl, COCOOHOCTH MpH-
MEHSTb UX JJIs1 pelleHus] MPaKTUUeCKUX 3ajad. JK3aMeH, KaK IPaBUJIO, MPOBOAUTCS B MEPUOA
SK3aMEHAIIMOHHOM CeCCUM M 3aBepIIAeTCs] aTTeCTallMOHHON OLEHKON «OTJIIMYHO», «XOPOLIOY,
«yIOBIIETBOPUTENBHOY, HEYOBJIETBOPUTEIHHOY.



Jluct BHECEHUS I3MEHEHUH B padouyro MporpamMmy JUCLUTLTAHBI

Hata BHCCCHMA 13-
MCHCHHH U JTOTIOI-
HCHUH.
Iloamuce BHECIIETO
H3MCHCHUS

ConeprkaHue U3MCHCHHI U TOTIOTHCHU T

Hara u Ne ipo-
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mauus kadea-
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