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AHHOTaUs

Hucuunnuna «[IporpaMMmupyembie JIOTMYECKHE WHTErpalbHbIE CXEMbI» BXOAUT B
o0pa3oBaTeNbHYI0 TPOrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto noarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PanmnoTexHUYeCKUEe CpecTBa TMepenadynd, npueMa U o0pabOTKM CHUTHAIOBY». JlucruruimHa
peanuzyetcst kadeapoit «No22y.

JlucuuriuHa HaleeHa Ha (POPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

OIIK-5 «CnocobeH pa3pabaTeiBaTh aJTOPUTMBI MU  KOMITBIOTEPHBIE IPOTPaAMMBI,
MPUTOIHBIC TSI MPAKTUYECKOTO MTPUMEHEHHSD)

Copep:kaHve IUCHUIUIMHBI OXBAaThIBA€T KPYT BOIIPOCOB, CBA3aHHBIX C H3YyUYEHUEM
COBPEMEHHOM METO/0JIOTUH pa3padOTKH M CPEACTB pealu3aliil  yCTPOHCTB 1H(pOBOI
00pabOTKH CUTHAJIOB C UCHOJIB30BaHUEM MHUKPOCXEM MPOTrPaMMHUPYEMOH JIOTUKH.

[IpenogaBanue AUCHUIUIMHBI MPEAyCMATPUBACT ClEAyIOmKe (QOpMbI OpraHU3alUuN
y4eOHOTO TMpoIriecca: JICKIUH, JIJA00paTopHbIe pabOThI, CAMOCTOSATEIbHAS padoTa 00yJaromerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIS: TEKYIIMMA
KOHTPOJIb YCTIEBAEMOCTH, TIPOMEKYTOUHAs aTTecTanus B popme 1udPpepeHImpoBaHHOTO 3a49eTa.

OOmiasi TpyA0EMKOCTh OCBOSHHS NUCIUIUIMHBI COCTaBISIET 6 3a4eTHBIX eauHull, 216
4acoB.

S3bIK 00yUYeHUS IO JUCIUILTUHE KPYCCKHMA »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

enpto mpenonaBanus aucuuruinabl "TIJIMC" sBruseTcs MpomoiDKEeHUE W YrIIyOJieHUE
U3YYEHHUS CXEMOTEXHUKHU YCTPOUCTB IUPPOBOM 0OpaOOTKM CUTHANIOB, U3yUYEHUE TEOPETHUECKUX
BOIIPOCOB, CBSI3aHHBIX C METOJIOJIOTHEH MPUMEHEHUS MHUKPOCXEM IMPOTrpaMMHUPYEMON JIOTHUKH,
OCBOEHHE TeXHOJIOruu mpoekTrupoBaHusa yctpocts LIOC ¢ ucnonbzoBanuem [JIMC.

1.2. JlucuumniauHa BXOAWUT B COCTAaB 005A3aTENIbHON YacTH 00pa30BaTEIbHON MPOrpaMMBbl
BhIcIIeTO oOpasoBanus (naiee — OIT BO).

1.3. IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O AUCIHUILTUHE, COOTHECEHHBIX C
MJIaHUpyeMbIMHU pe3ysibratamMu ocBoenust OIT BO.

B pesynbraTe m3yueHUs AUCHUIUIMHBI OOYYAIONIUICS TOJDKEH 00JIanaTh CIEAYIOIIMMHI
KOMIIETEHIIMSIMU WA UX 4acTAMU. KOMIIETEHIIMM U MHIMKATOPBl UX JTOCTUKEHUS NPUBEACHBI B
tabnwrie 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMIA ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Konu
Kareropus (rpynna) Kon u HanMeHoBaHME HHAMKATOpA
HalMEHOBaHUE
KOMIETEHIINH JOCTUKEHHSI KOMITETEHIIUI
KOMIETEHINH
OIIK-5 Cniocoben
pa3pabaThiBaTh OIIK-5.3.1 3HaTh OCHOBBI AJITOPUTMHU3AIUN
QITOPUTMBI U MH)KEHEPHBIX 33/1a4 U 6a30BbIe AJITOPUTMBI
O6menpodeccuoHanbHbIE | KOMITBIOTEPHBIC 00pabOTKU JaHHBIX
KOMIIETCHIIUH IIPOrpaMMBlI, OIIK-5.Y.1 ymers pa3pabarbiBaTh
MIPUTOHBIC IS ITOPUTMBI IUPPOBOK 00PAOOTKH CUTHAIIOB
PaKTUYECKOTO Y IAHHBIX IS PEIIeHUs PAKTHUECKUX 3a1a4
PUMEHEHUS

2. Mecro aucuumuivsbl B cTpykType OI1

JucuumnirHa MokeT 0a3upoBaThCsl HAa 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IPY U3YYEHUHU CIICAYIOIIMX JTUCIMUIIINH:

— «udopmaruka,

— «ODJIEKTPOHUKAY,

— "PaguoTeXHUYECKHE I[ENU U CUTHAJIBI"

— "CXeMOTEXHHKA aHAJIOIOBbIX JIEKTPOHHBIX YCTPOICTB"

— "Lludpossie ycTpoiicTBa'.

3HaHUs, TOJYYCHHbIE NPU M3YYCHUH MaTepuasa JAaHHOW IUCIMIUIMHBI, MMEIOT Kak
CaMOCTOATENIFHOE 3HAYECHUE, TAK U MOTYT HCIIOIb30BATHCS PU U3YYECHUH APYTUX JUCIUILIINH!

— «lludposas 06paboTKa CUTHATIOBY,

— «IIpomneccopsl 1uppoBoii 00padOTKN CUTHAJIOBY,

— a TaKKe MPH BBHIIIOJHEHUH BBITYCKHOHN KBaJIM(UKAITMOHHON PaOOTHI.

3. O0BeM u TPyIOEMKOCTh TUCIUILTAHBI
Jlanueie 00 obmemM oO0beMe AUCHUILIUHBI, TPYJOEMKOCTH OTIENbHBIX BUIOB YUeOHOI
paboThI O AUCHUIIMHE (M pacnpeAeeHue 3TOH TPYJOEMKOCTHU 110 ceMecTpaM) IPeCTaBICHbI B
tabnure 2.

Ta6mmia 2 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI

. TpyoeMKOCTb 110 CEMeCTpam
Bun yae6HO# paboTh Bcero No7 NoS
1 2 3 4
Oowan mpyooemxkocmas OuUCYUNIUHDL, 6/ 216 4/ 144 2/ 72
3E/ (uac)




U3 nux yacoe npakmuyeckoii 0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 28 20 8
B TOM YHCIIE:
nexuuu (JI), (gac) 10 10
npaktuueckue/cemunapckue 3ansatus (I13), ] 8
(dac)
nabopaTtopHubie padoTs (JIP), (yac) 10 10
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
CamocmosamenvHaa paboma, Bcero (dac) 179 115 64
Buo npomesxxcymounoit ammecmayuu: 3ayer, OK3., Hudd. 3au.
mudd. 3auger, sx3amen (3auer, Audd. 3a4, | Hdudd. OK3.
DK3.%*%*) 3au.

*x

IIpuMedaHue: kaHIUOATCKUIA SK3aMEH

4. ConpepxaHue AUCIUIUIMHbBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 110 pa3fiesiaM U BUJAM 3aHATHIA.
Pa3nensl, TeMBl TUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUTUTMHBI, UX TPYJI0EMKOCTh

Pa3z[em>1 TEMbI ITUCHUITJINHBI .HGKI_II/II/I I3 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 7
Pasnen 1. BBenenue 2 20
Pasnen 2. [IpoextupoBanue ycrpoiicts LIOC ¢ ) 10 40
ncnonszoBanueM CAIIP Quartus
Pazgen 3. IINIMC 1-ro noxkoaeHus 3 30
Pazgen 4. ITNIMC 2-ro 1 3-ro MOKOJIECHUIA. 3 25
HUroro B cemectpe: 10 10 115
Cemectp 8
Paznen 5. IlpoexTupoBanue nudpoBbIX
yctpoiictB Ha [IJIMC ¢ ucnonbs3oBaHuEM si3bIKa 8 64
onucanus annaparypel VHDL
Uroro B cemectpe: 8 64
Hroro 10 8 10 0 179

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTC B  HEMOCPEICTBEHHOM  BBITOJHEHUH
Oo0y4arolMMHUCS ~ OINpENEeNEHHBIX  TPYAOBBIX  (QYHKUMH,  CBSI3aHHBIX C  Oy;ymei
npodeccHoHaIbHON AEATETLHOCTHIO.

4.2. CopaepxkaHue pa3/iesIoB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conepxanue pas3aesioB U TEM JIEKIIMOHHBIX 3aHITHI

1.1 PerpocrexktuBa pa3BUTHSI IUPPOBOH CXEMOTEXHHKH U
MPEINOChUIKM BO3HUKHOBEHHSI MHUKPOCXEM IPOrpaMMUpPYyeMOit
JIOTUKU

1.2 Knaccudukanus [IJIMC mo mnokoneHusM, 1Mo THIY, IO

1. Beenenue




CTENEHU UHTEeTpaluu

1.3. Knaccudukarus [IJIMC no kpaTHOCTH MPOrpaMMHUPOBaHHUS.
1.4. ®usumveckue wuHTEpHENUCHI W  MPOTOKOJBI  OOMEHa
uHpopManuei.

1.5 CgoiictBa u Bo3moxkHoctu ITJIMC. Obnactu mpuMeHEHUs
[JINC.

2. [IpoekTupoBanue
ycrpoiicts LHOC ¢
ucnoib3oBanuem CAIIP
Quartus

2.1 Merononorus W OOUMH QJITOPUTM TMPOCKTUPOBAHUS
U(PPOBBIX YCTPOHCTB.

2.2. O0630p 1 001Iast XapaKTepucTHKa makera Quartus

2.3 Crioco0Osl onucanus mpoekTa B nakere Quartus

2.4 KoMIuILus MpoeKTa, mapaMmeTpbl JOTHYECKOr0 CUHTE3A.
2.5. Penakrop ¢puzmdeckoro pa3merieHus

2.6. Bepuduxarus nmpoexra

2.7 llapameTpusyemble MeraQ yHKIIUU

3. IIJIMUC 1-ro nokoieHus

3.1. TIIporpammupyemsie joruueckwe wmatpuisl  (ITJIM).
O06o6mieHHass cTpykTypHas cxema. OCHOBHBIC XapaKTEPUCTUKH.
CxemMoTexHUYEeCKasi peanu3aiusi MOHTaXHbBIX omepanuid "N" u
"NIJIA"

3.2. IlporpammupyemMbie JOTHYECKHE MaTpulbl. Pacmmpenue
(YHKIIMOHATBHBIX BO3MOXKHOCTEH.

3.3. IIporpammupyemass  matpuunas  Jjoruka  (ITMJI).
CpaBHUTENBHBII aHANU3 MOAXOM0B K IpoeKkTHpoBaHuio LY Ha
[TJIM u IIMJL

3.4. O6oramenne (yHKIIMOHATBHBIX BO3MOXKHOCTeW [IJIM u
[TMJIL.

3.5. bazoBsle marpuunble kpuctawisl (BMK). Knaccuduxanms,
NMOHATUSL 0a30BOM suelku W GyHKIUOHATBHOW stueiikm (D),
oubmuoreka @S, mnpuMep KOMIOHEHTHOro cocraBa bSl,
CTPYKTYpPhl KaHaJbHbIX, OecKaHaIbHBIX W OnouHbix BMK,
napamerpsl BMK.

4., TUIMC 2-ro u 3-ro
IIOKOJICHUIA.

4.1. CnoxHble NOPOrpaMMHUpPYEMbI€ JIOTUYECKHE YCTPOWCTBA
(CPLD). OGoOmenHast  cTpykTypHas cxema. [lonarue
dbyHKIMOHATBEHOTO OJ10Ka. CTpyKTypa Makpostueiiku. CTpyKTypa
IporpaMMUpyeMoil  MaTpuipl  MexcoenuHeHuil. CTpykrypa
0JIOKa BBOJa-BBIBOIA.

4.2. TlporpammupyemMbie MOJIB30BAaTEIEM BEHTUJIHHBIC MATPHUIIBI
(FPGA).  O6o6mennass  crpykrypa.  KoHdurypupyemoie
JIOTHYEeCKUe OJIOKU pa3HOW 3epPHUCTOCTH.

4.3. Texuomorus JTAG. Ha3naueHue, oCHOBHAas KOHIICIIIMS,
peXHMBI Pa0OTHI, CXeMa SYEWKH TPAHUYHOTO CKAaHWPOBAHUSA,
untepderic JTAG, TpaHCIOPTHBIM MEXaHHW3M, YCTPOHCTBO
yIpaBIeHUS TPAaHUYHBIM CKAaHHUPOBAHUEM, PEKUMBI TPAHUYIHOTO
CKaHHPOBAHMUSI, KOMaH bl TPAHUYHOTO CKAHUPOBAHUSI.

4.4 Cucremsi-Ha-kpuctamie (SoC). Knaccudukarus. OCHOBHBIE
xapaktepucTuku. Hard-sapa, eguHHIBI  HMHTEIIEKTYalbHOM
cobcrBennoctu (IP-smpa) - firm-snpa u soft-sapa.

4.5. IlepcnextuBsl pazputus. Cucrems! "System-in-Pocket".

5. IlpoekTupoBanue
IU(POBBIX YCTPOUCTB Ha
[JINC ¢ ucnons3oBaHreEM
SI3BIKA OTTUCAHUS

5.1 VHDL: crtpykTypa omnucanusi MOAYJisd, OCHOBHbIC IpaBHJIa
CHUHTAKCHCa, TUIIbI U CBOMCTBA BXOJHBIX U BBIXOJHBIX CUTHAJIOB
5.2. VHDL: 3ape3epBupoBaHHBIE CJIOBa, HapajuleiIbHbIE
OIlepaTophl, OCIEA0BATENbHBIN OIIEPATOP process




anmnaparypsl VHDL

5.5. VHDL:

3JICMCHTBI

U (POBBIX YCTPOUCTB.
5.6. VHDL: sneMeHThI MOBEAECHYECKOTO THUIIA MPOECKTUPOBAHUS
U (POBBIX YCTPOUCTB.

5.3. VHDL: Tuns! naHHbIX, GYHKLIUU U TPOLETYPHI.

5.4. VHDL: sneMeHTBl CTPYKTYpHOI'O THIIA IPOEKTUPOBAHUS
U(PPOBBIX YCTPOHCTB.
IIOTOKOBOTO THUMA IPOEKTUPOBAHUS

4.3. TlpakTtuueckue (CEeMUHAPCKHUE) 3aHATHUS

TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tab6mmia 5 — I[pakTudeckue 3aHITHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne ®opMBbI MPAaKTUYECKO | pa3nel
n/ | Tembl NpakTUYECKUX 3aHATUN | MPAKTHYECKUX Tp y;[?;;/él;ocm, 171 a
n 3aHATUN MOJTOTOBKH, |JIHUCIUI
(gac) JIHBI
Cemectp 8
1 | U3yuyenue CTPYKTYpPBI 1 5
OTIHCaHUs g poBoro Pemenue
ycrpoiictBa Ha VHDL (wacthb 3a/1a4
1): 610K entity u CBOMCTBA €T0
HJIEMEHTOB
2 | U3yuenue CTPYKTYpPBI 1
OTIHCaHUS nudpoBoro Pemenue
ycrpoiictBa Ha VHDL (uacthb 3a/1a4
2): Onoxk architecture u
CBOMCTBA €r0 3JIEMEHTOB
3 | 3y4eHne CTpyKTYpHOrO THIIA 2 5
OTIHCAHUS U (HPOBBIX Pemenue
ycTpoiictB Ha VHDL 3aja4
4 | U3ydyeHue NOTOKOBOTO H 4 5
MOBE/ICHYECKOr0 THUIIA OIHUca- Pemenune
HUSl UQPPOBBIX YCTPOMCTB HA 3a1a4y
VHDL
Bcero 8
4.4. JlabopaTOpHBIC 3aHATUS
Tewmbl 1a0opaTOPHBIX 3aHATUH U UX TPYJOEMKOCTh IPUBEACHEI B Ta0HIIE 6.
Tab6mmumia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJAOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanue mabopaTopHbIx paboT TpynOEMKOCTS, | MPaKTHICCKOH | pasiena
/1 (uac) MMOATOTOBKH, | AWCIIHAI
(dac) JIUHBI
Cemectp 7
1 | U3ydeHne OCHOBHBIX JTamnoB  CO3JaHUA 2 2

udposoro ycrpoiicta Ha [TJIVC - onucanue
MpoeKTa B TrpapUueckoM peJakTope H
KOMIWJISILMS TIPOCKTA.




2 | U3yyenue  B3aUMOJEUCTBUS CAIIP C 2 2
OTJIJIOYHOM IJIATON - peaakTop (Gpu3mdeckoro
pa3MeIIeHHs PinPlanner, MPOIIKBKA
OTJIAJJOYHOM  IUJIaThl W TECTUPOBAHUE
CUHTE3MPOBAHHOI'O YCTPOMCTBA.

3 | U3yueHue  HMHCTPYMEHTOB  IIPOIpPaMMHO- 2 2
anmapaTHo  BepupUKaLMM  I[pOEKTa -
uHCTpyMeHT ModelSym, yrunuta WaveForm
s CO3JIaHMsI HPOCTHIX yCI0BUI
MOJETUpoBaHusi, co3ganue testbench s
IIPOBE/ICHUS] BCECTOPOHHEHN BepUpUKALIH.

4 | UccnenoBaHne  CTaHAAPTHBIX  OMONIMOTEK 2 2
Quartus II  (wacte 1): wmeradyHKIUN
KOMOMHAIIMOHHBIX U apu(pMETHYECKUX
YCTPOMCTB

5 | UccnenoBaHnue  CTaHOapTHBIX  OWMOIMOTEK 2 2
Quartus Il  (wacte 2): wmeradyHKIUH
IIOCJIENOBATEIbHOCTHBIX YCTPOMCTB 5
AJIEKTPOHHOU MMaMSITH.

Bcero 10

4.5. KypcoBoe npoeKkTHpoBaHKe/ BEITIOTHEHUE KYPCOBOM pabOThHI
Y4eOHBIM IIJIAHOM HE TIPETYCMOTPEHO

4.6. CamocrosiTenpHast paboTa 00yJaronuxcs
Buzsl camocTosTensHON paboOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uLe 7.

Ta6mmia 7 — Buasl caMOCTOSITENIBHOM paOOTHI M €€ TPYI0EMKOCTh

Buna camocrositenbHOM pabOThHI Bzzzo’ Cemectp 7, uac Cemectp 8, yac
1 2 3 4
H3ydeHue TeopeTHuecKoro Mmarepuania
80 29
nuctuiuiuabl (TO)
KypcoBoe npoektupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegepata (P)
[TonroroBka K TeKyIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamnaee 3amganune (/13)
KontponbHsie paboTsl 3a04ankoB (KP3) 15 15
ITogroroBka kK IpOMEKYyTOYHON 10 10
arrectaruu (I1A)
Beero: | 179 115 64

5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aromuXxcs M0 JUCIUTUTMHE (MOJIYJIIO)
VY4ebHO-MeTOIMUECKHEe MaTepHaibl Ul CaMOCTOSTEIbHOW paboThl 00y4aromMXCsl yKa3aHbI B
na. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI




[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX YUeOHBIX M3IaHUH MPHUBEIEH B TaOIUIIE 8.
Ta6mmia 8— [lepeuenp meyaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

HIudp/
URL anpec

bubnuorpaduueckas ccpliika

KomuectBo 3x3eMIuisipoB
B OMOTMOTEKE
(KpoMe AIIEKTPOHHBIX

9K3EMILIIPOB)

004(075) Y27

VYrpiomos, Esrenwnii [TaBnosuy. udposas
CXeMOTEeXHUKa : yueOHoe nmocobue / E. I1.
YTproMoB. - 2-¢ U3, mepepad. u o1l -
CIIb. : BXB - IletepOypr, 2007. - 782 c. :
puc. - bubmmorp.: c. 761 - 766. -ITpenm.
yka3.: ¢. 767 - 782. - ISBN 5-94157-397-9 :
179.10 p. - ISBN 978-5-94157-397-4

74

004.4 Y97

Vaiikepnu, k. @. [IpoextupoBanue

UG POBBIX YCTPOHCTB [TekeT :
OnektponHsli pecype] : [YueOnuk]. T. 1/
Jx. @. Voaiikepany; [lep. ¢ anrn. E. B.
Boponos, A. JI. Jlapus. - IIporp. - M. :
IToctmapker, 2002. - 543 c. : puc. + 1 a5.
onrt. nuck (CD-ROM). - (bubmuoreka
COBPEMEHHO JIEKTPOHUKH). - CHCTEM.
tpedoBanus: [Tpmi. :CD-ROM-4X. -
bubauorp.: c. 528 - 529. - ISBN 5-901095-
12-X

004 Y97

Vaiikepnu, k. @. [IpoextupoBanue

(G POBBIX YCTPOHCTB [TekeT :
OnexTpoHHbIH pecype] : [Yuebnuk]. T. 2 /
Jx. @. Voaiikepany; [lep. ¢ anrn. E. B.
Boponos, A. JI. Jlapus. - IIporp. - M. :
IToctmapker, 2002. - 543 c. : puc. + 1 a5.
ont. auck (CD-ROM). - (bubnmoreka
COBPEMEHHOM 3JIEKTPOHUKN). - CHUCTEM.
tpeboBanus: [Ipun. :CD-ROM-4X. -
bubauorp.: c. 528 - 529. - ISBN 5-901095-
12-X
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I'pymBuukuii, Poctucnas

Uropesuu. [IpoektupoBanue cucteMm Ha
MHKpPOCXEMax ¢ IMporpaMMUpyeMoin
crpykrypol [Tekcr] : yaeObHoe mocobue / P.
. I'pymutiknmii, A. X. Mypcaes, E. I1.
YrpromoB. - 2-¢ u3j., nepepad. u Jor. -
CII6. : BXB - IetepOypr, 2006. - 736 ¢c. :
puc. - bubnwmorp.: c. 723 - 728 (71 Ha3B.). -
IIpenm. ykas.: c. 729 - 736. - ISBN 5-94157-
657-9

30

IIpoekTrpoBanue HUPPOBLIX YCTPOWCTB HA
IIJINC B CAIIP Quartus II : [ DneKTpOHHBIH
pecypc] : MeToauYecKue yKa3aHus K
BBITIOJTHEHUIO J1abopaTopHBIX padot / 0. E.
Aradonosa [u ap.] ; C.-Ilerep6. roc. yH-T
a9POKOCM. TIPUOOPOCTPOCHUS. - DIEKTPOH.
TexkcToBeie faH. - CII6. : U3n-o I'YAIL
2017. - 122 c. - Cucrem. TpeOOBaHUSA:
ACROBAT READER 5.X. - 3aru. ¢ TUTYyIL
9KpaHa. - b. 11.

URL:
https://e.lanbook.com/book/119638
— PexwuM mocTyna: it aBTOpH3.
OJIb30BaTEICH.

VYmenuna, U. B. [IpoextupoBanue
nugpoBeIx yerpoiict Ha [TJINC : yuedbHOE
mocobue / . B. Ymenuna. — CaHKT-
[MerepOypr : Jlanp, 2019. — 408 c. — ISBN
978-5-8114-3657-6. — TekcrT :




AJIEKTPOHHBIH // JIaHb : JIEKTPOHHO-
OubIMOTEeYHAS CHCTEMA.

URL:
https://e.lanbook.com/book/73058
— Pexum goctyna: uist aBTOpH3.

Haga6wu, 3. [IpoexTupoBaHre BCTpanBaeMbIX
cuctem Ha [TJIMC / 3. HaBabu ; mepeBon ¢
anruiickoro B. B. ConoBreBa. — MoOCKBa :

https://e.lanbook.com/book/40968
— Pexxum mocrymna: 1isi aBTOpH3.

MOJIb30BaTENICH. JMK TIlpecc, 2016. — 464 ¢. — ISBN 978-
5-97060-174-7. — TekcCT : AIEKTPOHHBIH //
Jlasb : 31eKTPOHHO-OMOIHOTEYHAS CUCTEMA.

URL: Maxkchunn, K. ITpoekruposanne Ha ITJINC.

Kypc monozoro 6oiina : yaebroe nocodue /
K. Makchuna. — Mocksa : , 2010. — 407

https://e.lanbook.com/book/169152
— Pexum moctyna: 1uisi aBTOpU3.
MOJIb30BAaTENEH.

TIOJIH30BAaTEICH. c. — ISBN 978-5-94120-147-1. — Texkcr :
AJIEKTPOHHBIH // JIaHb : JIEKTPOHHO-
OHMOJIMOTEYHAS CHCTEMA.

URL: Crporonos, A. B. Lludposas o6paboTka

CUTHAJIOB B 0a3uce MpOrpaMMHUPYEMbIX
JIOTHYECKUX UHTETPANBHBIX CXEM : ydeOHOe
nocobue / A. B. Ctporonos. — 3-¢ u3.,
crep. — Cankr-IlerepOypr : Jlans, 2021. —
312 c. — ISBN 978-5-8114-1981-4. —
Tekcr : ayekTpoHHBIH // JIaHb : 37IeKTPOHHO-
OubIMOTEeYHAS CHCTEMA.

URL:
https://e.lanbook.com/book/60992
— Pexum moctyna: 1uisi aBTOpU3.

VHDL: CripaBoyHoe noco6ue 1o ocHoBaM
s3bIKa : yueonoe nocobue / B. I1. babak, A.
I'. Kopuerko, H. II. Tumomenxo, C. ®@.

https://e.lanbook.com/book/13675
— PexuM mgoctyna: uis aBTOpH3.
IOJIb30BaTEIICH.

MOJIb30BaTENICH. ®dunonenko. — Mocksa : JIMK TIlpecc,
2010. — 217 ¢c. — ISBN 978-5-94120-169-
3. — Texkcr : anexTpoHHbIH // JlaHb :
AJIEKTPOHHO-OMOINOTEYHAS CHCTEMA.

URL: [Tepenspoiizen, E. 3. [IpoekTupyem Ha

VHDL : yue6Hoe nocobue / E. 3.
[Iepenbpoiizen. — Mocksa : COJIOH-
IMpecc, 2008. — 448 c¢. — ISBN 5-98003-
113-8 . — Texcr : anexTpoHHsblit // Jlans :
AJIEKTPOHHO-OMOIUOTEUHAS CHCTEMA.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «THTepHeT»

[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB uH(GOpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHEeT», HEOOXOOUMBIX JUII OCBOCHHUS TUCHUIUIMHBI
npuBeJieH B Tabymiie 9.

Tabmuma 9 — IlepedyeHb BIEKTPOHHBIX O0pPA30BATENbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»

URL anpec HaumenoBanue

He npenycmoTtpeno

8. Ilepeuerr MHGOPMAIIMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mpOrpaMMHOrO OOECIEYEHHS, HCIOIb3yEMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MpOoIiecca M0 AUCIUIIIHHE.
[lepedeHp UCTIONIB3yEeMOT0 IPOTPAMMHOT0 obecrieueHus npeacTasieH B Tadnure 10.

Ta6mmma 10— [Tepeders mporpaMmMHOTO 0OecIieueHUs

‘ Ne i/t ‘ HanmeHnoBauue




‘ He mpenycmorpeno

8.2. [lepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIICHUHN 00pa30BaTEIHHOIO MPOIIecca MO JUCIUILITNHE

[lepeuenp UCHOIB3yeMbIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBauue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 0a3a
CoctaB MaTepuHaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUILUINHE, TIPECTaBlIieH B Tabmuel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOUMOCTH )

MynpTrMenuiiHas JICKUMOHHAS Ay TUTOPUS

2 | JJaboparopus M(PpOBOI CXEMOTEXHUKH 22-08

10. OnueHouHble cpeacTBa ISl IPOBEICHUS TPOMEKYTOUHON aTTeCTAllUU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUI IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
o0yyJaromuxcst Mo JUCUUIUIMHE TpUBeAeH B Tabmue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB VISl TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bug npoMexxyTouHOM aTTecTaiuu [lepeyeHb OIIEHOYHBIX CPEICTB
DK3amMeH Cnucok BOIpocoB K SK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI.
JuddepeHupoBanHbIN 3a4ET Cncok Bonpocos (3a1a4)

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYJaronuMUCs MPUMEHSETCS S-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeacHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHass  mIKajJa  MOJYJbHO-PEUTHMHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpaBUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJHHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

XapaktepucTrka chOpMUPOBAHHBIX KOMIIETEHITI
5-0aiuIbHAs IKaIa PaKTep bopmrp

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CIIEI0BATEIbHO 1 IPAMOTHO €r0 M3J1araer;

— ONUPAsCh HAa 3HAHUS OCHOBHOM M JONOJIHMUTENBHOM JIMTEpaTyphl,
TECHO MPHBS3bIBACT YCBOCHHBIC HAYYHbIE TOJIOXKEHUS C MPAKTUUYECKOM
JIeSITeIbHOCTBIO HAIIPABJICHHUS;

— yMeJl0 00OCHOBBIBAET M APTYMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIENAaeT BBIBOALI U 00OOIIEHUS;

— cBOOOIHO BJIQICET CUCTEMOH CIIEUAIM3UPOBAHHBIX MMOHITHH.

«OTJIMYHO»
(Ga4YTCHO»




OreHKa KOMITETEHIA X .
S —— apakTepucTrKa c(hOPMHUPOBAHHBIX KOMITCTCHITUIA
— o0y4aronuiicst TBEpI0 YCBOMI MPOTrPaMMHBINA MaTepuall, TPaMOTHO U
0 CYHIECTBY M3Jaraer €ro, ONWpasCh Ha 3HAHMS OCHOBHOM
JUTEPATYpBHI;
«OpOMION — HE JIOMYCKAeT CYLIECTBEHHBIX HETOYHOCTEM; 3
— YBSI3bIBAE€T YCBOCHHBIE 3HAaHUS C IPAKTUYECKOH JAESITEIbHOCTBHIO
«BAYTCHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE [TOJI0KEHNUS;
— JIeJIaeT BBIBOJIBI U 0000IIECHMS;
— BJIAJICET CUCTEMOM CIIELUATIM3UPOBAHHBIX OHSATUM.
— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIM MaTepHal,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYpBHI;
— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHHOY .
GATTOHOY — UCHBITBIBAECT 3aTPYAHEHHUS B IPAKTUUYECKOM NPUMEHEHUH 3HAHWUU
HallpaBJICHUS;
— cJ1a00 apryMEeHTHPYET HayuHbIE MOJI0KECHHUS,
— 3aTpyaHseTcs B GOPMYIMPOBAHNUHU BBIBOIOB M 0000IICHHUIA;
— YaCTUYHO BJIAJEET CUCTEMON CIIEHHUATN3UPOBAHHBIX IIOHATHM.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOTPaMMHOTO
MaTepuaa;
— JIOIYCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TIpU
«HEYIOBJIETBOPUTEIIHLHO .
HE 3ATTCHOY paccMOTpeHHH MPOoOIeM B KOHKPETHOM HaIpaBJICHUY; 5
— UCIIBITBIBAET TPYIHOCTH B IPAKTUYECKOM ITPUMEHEHUH 3HAHUM;
— HE MOKET apr'yMEHTHPOBATh Hay4YHbIE MTOJIOKEHUS;
— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nist s3Kk3amMeHa npecTaBieHbl B Tadnuie 15.

Tabmuma 15 — Borpocs! (3amaun) st sK3amMeHa

Ne i/ [lepeuens BompocoB (3a1au) i SK3aMeHa Kozn
MHJMKaTOpa

1 IIporpamMmMupyemMble  jorndeckue uHTerpanbHele  cxemsl | OIIK-5.3.1
(TJIAC): Onpenenenne, Ha3HAYCHHE, oOmras
XapaKTEpUCTHKA, OCHOBHBIE IAPAMETPBHI.

2 IIporpamMmMupyemMble  jorndeckue HMHTerpanbHele  cxemsl | OIIK-5.3.1
(IUIMC): Knaccudpukanuu (2 CTPYKTYpbl) IO CTEIEHHU
CIOXHOCTH (10 apXUTEKTYpHBIM TpH3HAKaM) - 1O
MOKOJICHUSIM H 10 TUITY

3 [Iporpammupyembie  sorudeckue uHTerpajibHbie  cxembl | OIIK-5.3.1
(TJTUC): Knaccudukanus 1o ypoBHIO HHTETPaAIlUU

4 IIporpamMmMupyemMble  jorndeckue uHTErpanbHele  cxemsl | OIIK-5.3.1
(TJTUC): Knaccuduxanus 1o TUNY MaMsITH

5 IIpocteie  mporpammupyemsle  jorumdeckue  ycrporcrta | OIIK-5.3.1
(ITJIY):  OGobmenHass cTpykTypHas cxema. OOmas
XapaKTEPUCTHKA, OCHOBHBIE MTApaMETPhI

6 [Ipocteie  mporpammupyembie  Jiorudeckue  ycrporcta | OINK-5.3.1
(TITITY): [porpammupyemsie oruueckue Matpuiisl (IIJIM) -
Ha3HaveHune OydepHbIX KackanoB, cxembl Marpun U u WUJIN,
CXEMOTEXHHKAa MOHTaXXHbIX onepaunid Ha TTJI-anemenrax Ha
npumepe peanuzanuu JJHD-byukimm.

7 IIpocteie  mporpammupyemsle — jorumdeckue  ycrporcrtsa | OIIK-5.3.1
(ITTJTY):  Pacmupenue (QyHKIIMOHAIBHBIX BO3MOXKHOCTEH




nporpamMmmupyembix Jorunueckux wmatpui (ITJIM) 3a cuer
peanu3au CKOOOYHBIX (HOPM MEPEKITIOYATENbHBIX (DYHKIIMN
(c mpumepom). Hapamuanwue (pacmmpenne) [TJIM.

[IpocTeie  mporpaMMupyemble  JIOTUYECKHE  YCTPOMCTBA
(ITJIY):  MuxpocxeMbl TPOrpaMMHUPYEMON  MaTPUYHOU
noruku (IIMJI) - oO0mas xapakTepucTHKa, CTPYKTYpa,
cpaBHenue ¢ [1JIM.

OIIK-5.3.1

[IpocTeie  mporpaMMupyemble  JIOTMYECKHE  YCTPOMCTBA
(ITTJTY): OGoramenue ¢GyHKIIMOHATBHBIX BO3MOXKHOCTEH -
NpOrpaMMHPOBAaHUE  BBIXOJHOTO  OydepHOro  Kackana,
NpUMEHEHHE  JBYHAIPAaBJICHHBIX  BBIBOJIOB,  BBEJICHHUE
3JIEMEHTOB aMsITH, UCTIOJIb30BAHUE pa3aensieMbIX
KOHBIOHKTOPOB.

OIIK-5.3.1

10

bazoBeie  marpuunbie  kpuctamuiel  (BMK):  OGmas
XapakTEepUCTHKa, Kiaccupukanuu, cpaBHenue c¢ [IMJI u
ITJIM. Uneosnorus npoexktupoBanus ycrpoiicts Ha BMK.

OIIK-5.3.1

11

bazoseie Marpuunbie kpuctamiel (BMK): Tlonstust 6a3oBoii
srueiiku (bS) u dynknmonansHoOU stueviku (DS). 2 moaxona k
dbopmupoBannio cocraBa bSl. bubmuorexka ®S. I[lapamerpsl
BMK.

OIIK-5.3.1

12

bazoBeie marpuunbie kpuctamiel  (BMK):  KananbHbie,
OeckaHalbHble W OJOYHBIE CTPYKTYpBHL. mepudepuiinbie u
MatpudHbie 6azoBbie ssueiiku (116 u MB).

OIIK-5.3.1

13

CnoxHble  MPOTpaMMHPYEMbIE  JIOTHYECKHE  YCTPOHCTBA
(CITY): O6bmas xapaktepuctuka. [Ipumep CTpyKTypHOUH
cxembl. CTpykTypa GyHKImoHanpHoro 0oka (OBb).

OIIK-5.3.1

14

CnoxHple MporpaMMHpyeMble  JIOTHUYECKHE  YCTPOMCTBA
(CILTY): Makposiueitka B coctaBe CIIJIY. brokx BBona-
BbBIBO/J1A.

OIIK-5.3.1

15

ITporpammupyemble MOJIb30BATENEM BEHTUJIBHBIE MaTpPUIIbI
(IIMIBM): Ob6mias xapaktepuctuka. OCHOBHBIE OCOOCHHOCTH.
Kondurypupyemsie nornaeckue 6goku (KJIB).

OIIK-5.3.1

16

[IporpammupyeMble MOJIB30BATEIEM BEHTUIIBHBIE MaTPHULbI
(ITIIBM): TIpumep peanuzarmuu cxem B Oasuce «21-HE» na
MEJIKO3EPHHUCTHIX KOH(UTYPUPYEMBIX JOIMYECKHX OJIOKAX.

OIIK-5.3.1

17

ITporpamMupyembie IOJIb30BAaTEIEM BEHTUIIBHBIE MAaTpPUIIbI
(IITIBM): HcnonwszoBanue KJIb cpenHeil 3epHHCTOCTH Ha
MyJbTHIIIEKCOpax. Mneonorus u npuMep UCIoab30BaHHUS.

OIIK-5.3.1

18

[Tporpammupyembie TMOJb30BATENEM BEHTUJIBHbIE MAaTPUIIBI
(ITIIBM): Ucnonws3zoBanune kpynmHo3epHucThiXx KJIb Ha Ha
ocHoge [1I113VY (LUTs). Mneonorust u npumMep UCHOJIb30BAHNUS.

OIIK-5.3.1

19

Nutepdeiic JTAG u TeXHONIOTHS TPAHUYHOTO CKAHUPOBAHMUS:
Ha3HAYEHHE, OCHOBHASA KOHIIECIIH, CTPYKTYpa almapaTHbIX
cpenctB uatepdeiica JTAG, pexxuMbl TPaHUYHOTO
CKaHMPOBAaHUSA

OIIK-5.3.1

20

Nutepdeiic ITAG u TeXHONIOTUS TPAaHUYHOTO CKAaHUPOBAHMUS:
suelika TpaHuyHoro ckanuposanus (BSC), ymnpasnsromniue
CUTHajJbl  TIPAaHUYHOIO  CKAHUPOBAHMS,  TPAHCIIOPTHBIN
MEXaHU3M.

OIIK-5.3.1

21

Wutepdeiic ITAG 1 TeXHOIOTUS TPAHUYHOTO CKAHUPOBAHUS:
CTPYKTypa yCTpOICTBa yNpaBlIeHHUs] TPaHUYHbBIM
CKaHHUPOBAHUEM.

OIIK-5.3.1




22

[TJINC 3-ro mokoneHus: «CucreMbl-Ha-KPUCTAILIS) - 001Iast
XapaKTEePHUCTHKA.

OIIK-5.3.1

23

ITJINC 3-ro mokonenusi: Hard-snpa, firm-siapa, soft-sapa.

OIIK-5.3.1

24

[JINC 3-ro nokomnenusi: OMHOPOIHBIC U OJOYHBIE «CUCTEMBI-
Ha-KpUCTaJIIey.

OIIK-5.3.1

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3auera

Ne i/t

[Tepeuens BonpocoB (3a1a4) 1yist 3adeta / nudd. 3auera

Kon
WHIAKATOpa

[IponeMoHCTpUPOBATH 0000IICHHBIHA AITOPUTM
npoektupoBanus ycrpoiict Ha ITJIMC Ha nmpumepe cuHTe3a
3aJJaHHOTO LM(POBOrO yCTPOUCTBA.

OIIK-5.V.1

CAIIP ¢upmer Altera Quartus. YMmeTp ommcath 0OIIyIO
XapaKTepUCTUKY IaKeTa Ha MpUMepe CHHTe3a 3aJaHHOTO
1M (poOBOTO YCTPOICTRA.

OIIK-5.V.1

CAIIP ¢upmsr Altera Quartus. I[IpogeMoHCTpUpPOBATH STAIbI
CO3JJaHMS TPOEKTa Ha TpUMEpEe CHHTE3a 3aJaHHOTO
1I(pPOBOro YCTPOICTRA.

OIIK-5.Y.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHUE
MOJIb30BAaThCS CPEICTBAMH OIMHUCAHUS TPOEKTa Ha IMpUMepe
CHHTE3a 33JJAHHOTO IU(POBOTO YCTPOHCTBA.

OIIK-5.V.1

CAIIP ¢upmsr Altera Quartus. [TpogemMoHCTpUpOBaTh yMEHUE
MOJIb30BAThCSl  CPEJICTBAMH  BEpUPHKAIMM TNPOCKTa Ha
prMepe CHHTEe3a 3a/IaHHOTO IU(PPOBOTO YCTPOICTBA.

OIIK-5.Y.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHHE
MOJI30BaThCsl OMOMMOTEKOM (DYHKIIMOHANBHBIX MOJIyJeH Ha
puMepe CHHTE3a 3aJaHHOTO II(POBOro yCTPOUCTBA.

OIIK-5.V.1

CAIIP ¢upmbr  Altera Quartus. IlponemoHcTpUpOBaTH
CO3JJaHHE TPOEKTa B IpaMuecKOM pPEAAKTOpEe M HEepapXHio
OpoeKTa Ha TMpHMEpPe CHHTE3a 3aJaHHOTO IH(POBOro
YCTPOICTBA.

OIIK-5.Y.1

CAIIP ¢upmer Altera Quartus. [TpogemMoHCTpupOBaTh yMEHUE
COCIMHATH O3JEMEHTHl H (YHKIUOHAJIBHBIE MOIYIU C
MOMOIIbI0 KOHTAKTOB, IMUH M MMEH Ha TpUMEpe CUHTe3a
3aJJaAHHOTO IU(POBOTO YCTPOUCTBA.

OIIK-5.Y.1

CAIIP ¢upmer Altera Quartus. [TpogemMoHCTpUpOBaTh yMEHUE
MOJIb30BATBCS  PEJAKTOPOM  BPEMEHHBIX  JUarpaMM  Ha
pUMepe CHHTEe3a 33JJaHHOr0 HU(POBOro YCTPOMCTBA.

OIIK-5.Y.1

10

CAIIP ¢upwmer Altera Quartus. I[IpogemMoncTprpoBaTh JTarnbl
KOMITWJIAILIMM TIPOEKTa Ha MpUMepe CHHTEe3a 3aJaHHOTO
1I(POBOro yCTPOICTRA.

OIIK-5.Y.1

11

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHHE
HACTpaWBaTh MapaMeTphbl JIOTHYECKOTO CHHTE3a Ha IMpUMepe
CHHTE32a 33JJAHHOTO NU(POBOTO YCTPOHCTBA.

OIIK-5.V.1

12

CAIIP ¢upmsr Altera Quartus. [TpogemMoHCTpUpOBaTh yMEHUE
MOJIb30BAThCSl  (PYHKIUSIMH W BO3MOXKHOCTSIMH ~ pPEIaKTOpa
bu3nYeCcCKOro pa3MelieHuss Ha MPUMEPE CHHTE3a 3aJIlaHHOTO
1M (poBOTO YCTPOICTRA.

OIIK-5.Y.1

13

CAIIP ¢upmsr Altera Quartus. I[IpogeMoHCTpUpPOBATH STAIbI
MOJEIMPOBAaHUA NPOEKTa Ha TPHMEPE CHHTE3a 3aIaHHOTO
1I(pPOBOro YCTPOICTRA.

OIIK-5.Y.1




14

Onementol si3pika VHDL: IlpomemonctpupoBats ymenue | OIIK-5.V.1
HUCIIOJIB30BaTh KIIHOYEBLIEC CJIOBA H I/IHGHTI/I(bI/IKaTOpBI Ha
IpUMepe CUHTE3a 3a/IaHHOT0 LIM(PPOBOTO YCTPOICTBA.

15

Onementsl s3pika  VHDL: IlponemoncrpupoBats ymenue | OITK-5.V.1
NPUMEHATh CHUMBOJII M HWMEHAa Ha IIpUMepe CHHTE3a
3aJJaHHOTO IU(POBOTO YCTPOUCTBA.

16

Onementol si3pika VHDL: IlponemonctpupoBats ymenue | OIIK-5.V.1
HCIIOJIB30BAaTh TPYIIIBI KW YHUCIa Ha MNOPpUMEPEC CHUHTC3a
3aJJaHHOTO HM(POBOrO YCTPOUCTBA.

17

Crpykrypa  tekcroBoro  omucanuss  s3pika  VHDL: | OIIK-5.V.1
ITponeMoHCTpHUPOBAaTh YMEHUE ONUCHIBAThH OOILYIO CTPYKTYPY
Ha NpUMepe CHHTE3a 3aJJaHHOTO IHU(POBOTO YCTPOHCTRA.

18

CtpykTypa  TekctoBoro  omnucanus  s3pika  VHDL: | OIIK-5.V.1
[IponeMoHCTpHUpPOBATHL yYMEHHUE HCHOJIB30BATh JCKJIAPALUU
OMOIMOTEK Ha TpUMEpe CHHTe3a 3aJaHHOTO IHU(pPOBOTO
YCTPOMCTBA.

19

CtpykTypa  TekcTtoBoro  omnucanusa  sa3pika  VHDL: | OIIK-5.V.1
[IponeMoHCTpUPOBATH YMEHHE MCIIOIB30BaTh JACKIAPALUIO
ENTITY ®na npumepe cuHTE3a 3aJaHHOTO LHU(PPOBOTO
YCTPOMCTBA.

20

CtpykTypa  TekcTtoBoro  omnucanusa  sa3pika  VHDL: | OIIK-5.V.1
[IponemMoHCTpHpOBaTh YMEHHE HCIOJIb30BaTh JACKIAPALUIO
ARCHITECTURE ©Ha mnpuMmepe CcuHTE3a  3aJlaHHOTO
1IM(pPOBOro yCTPOICTRA.

21

Crpykrypa  TekcroBoro  onucanuss  s3pika  VHDL: | OIIK-5.V.1
ITponeMoHCTpHUPOBAaTh YMEHUE UCIOJIb30BATH NIEPEMEHHBIE U
CHUTHAJIBI Ha TpUMepe CHUHTE3a 3aJaHHOro IH(POBOro
YCTPOICTBA.

22

Crpykrypa  tekcroBoro  ommcanuss  s3pika  VHDL: | OIIK-5.V.1
IIponeMoHCTpHUpPOBaTh YMEHUE HUCMOJIb30BaTh THUIBI JAHHBIX
Ha NpUMepe CHHTe3a 3aJaHHOT0 IIM(POBOTO YCTPOHCTRA.

23

CtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | OIIK-5.V.1
HpOI[eMOHCTpI/IpOBaTB YMCHHUC HCHOJIb30BATh BBIPAKCHHUA U
UX HMHTEpHpeTalrio B LU(POBOM YCTpOIICTBE Ha MpHUMepe
CUHTE3a 33JJaHHOTO ITU(PPOBOTO YCTPONCTBA.

24

CtpykTypa  TekcroBoro  omnucanus  s3pika  VHDL: | OIIK-5.V.1
[IpoaemMoHCTpHpOBaTE OCOOEHHOCTH OMUCAHHS CTPYKTYp Ha
IpUMepe CUHTE3a 3a/IaHHOT0 LIU(PPOBOTO YCTPOICTBA.

25

Crpykrypa  tekcroBoro  ommcanuss  s3pika  VHDL: | OIIK-5.V.1
ITponeMoHCTpHUPOBAaTE OCOOEHHOCTH ONUCAHUS MOBEIECHUS Ha
IpUMepe CHHTE3a 3aJaHHOr0 IIU(POBOro yCTPOUCTBA.

26

CtpykTypa  TekcTtoBoro  omucanusa  sa3bika  VHDL: | OIIK-5.V.1
[IpopemoHcTpUpOBaThH 0COOCHHOCTH OmnuCcaHus
napajuIeIbHBIX U MOCIEeI0BaTeNIbHBIX ONIEpaTOPOB HA MIpUMepe
CUHTE3a 33JJaHHOTO ITU(PPOBOTO YCTPONCTBA.

Ilepeuenn

TEM JUIsI KypCOBOT'O HPOECKTHPOBAHUS/BBIMOIHEHUSI KYpPCOBOW pPabOTHI

MpeICTaBJICHBI B TaOmmie 17.
Tabmuna 17 — IlepeueHb TeM 7151 KyYpCOBOTO MPOSKTUPOBAHMS/BBITIOIHEHHUS] KYPCOBOM pabOTHI

Ne i/t

[IpumepHbIi TepeyeHb TeM Ui KypCOBOTO IPOESKTHPOBAHUS/BBITIOIHEHHS
KYpPCOBOM pabOThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO




Bompocsl my1st mpoBeneHHsT TPOMEXYTOYHOW aTTeCTalli B BUJIE TECTUPOBAHUS
MpeICTaBICHHI B Ta0umie 18.

Tabnuua 18 — [IpumepHBbIii epeueHb BOIIPOCOB JJIsi TECTOB

Kon

Ne /it [IpumMmepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB
MHJMKaTOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (hOpPMBI
00yd4eHus1, peICTaBIICHBI B Tabymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No i/t ITepeyeHb KOHTPOJIBHBIX PadbOT

1 OO00O0LIeHHBIH aNTOPUTM CHHTE3a KOMOMHAIIMOHHBIX yCTpoiicTB. Onucanue
nudposoro ycrpoiictea B CAIIP Quartus Il ¢ ucons3oBanreM HHCTpyMEHTAPUS
rpaduueckoro naTepgeiica.

2 CuHTE3 CHHXPOHHOTO KOHEYHOTo aBToMara. Onrcanue mudpoBoro yCTpoucTra B
CAIIP Quartus II ¢ ncnosnp30BaHrEM HHCTPYMEHTAPHUS TEKCTOBOI'O PEJAKTOPA Ha
sa3pike VHDL.

10.4. Metomnueckue MaTepHabl, ONpEeACIISIONINE MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOMMX TMOPSIOK W MPOUERYyPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluy 00yJaroIuXxcs
['VAIL

11. Metonuueckue yka3zaHus JUIsl O0yJarOIIUXCS 0 OCBOCHHIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKazaHUs I OOYYarONIMXCS 10 OCBOCHHMIO JIGKIIHOHHOTO
MaTepuania.

OcHOBHOE Ha3HayeHUE JIEKIMOHHOIO Marepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U SICHOE HM3JIOKEeHHe yueOHoro marepuana. HasHadueHune COBPEMEHHOM JEKIUH B
pamMKax TUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO 1O TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX MPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEUIIHMX
JOCTHKEHUI HayyHOU MbIcau. B yueOHOM mporecce JEeKIUs BBIMOIHSAET METOA0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKIHs pacKpblBaeT NOHATHIHBIN anmapat
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPECTaBICHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[In1aHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIONIMMUCS JIEKIIMOHHOTO MaTepuana:

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX OIpPEAEIIIEeTCS LeJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaTENIEM;

— pa3BuTHE MNpo(ecCHOHATBHO-IEIOBBIX  KAauecTB, JIIOOBU K  TOpeaMeTy |
CaMOCTOSTEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBIIEHUE HEOOXOAMMOr0 MHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITETILHOU PaboThI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKHM U O
IPOTHO3€E UX pa3BUTH Ha OJIKaIINe TOJIbI;

— HaAy4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNIATH IJIaBHBbIE MBICIH U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HUX B  PA3JIMUYHBIX
bopMyITHUPOBKax);

— TOJy4YeHHe TOYHOT'O MOHWMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHH.




JIeKUMOHHBI MaTepual MOXET CONPOBOXKIATbCA JIEMOHCTpalMed CIaugoB U
UCIOJIb30BAaHUEM pa3JaTOYHOrO MaTepuaja IpU IPOBEIEHUM KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJEIBHBIX TEMATHK MO JUCHUIUINHE.

11.2. Meronuveckue ykazaHUs A OOy4alOMIMXCS MO MPOXOXKICHHIO MPAKTUYECKHX
3aHATHI

[TpakTHdeckoe 3aHSATHE SBISETCS OOHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mporiecca, 3aKJIF0OYarOIIasCcs B BEITOJIHEHUH 00YJarOITUMUCS TI0]T PYKOBOJICTBOM IIPETIOIaBaTEIs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EIbI0 YCBOCHUS HAYYHO-TEOPETHUYECKHX OCHOB YyUueOHOMH
JTUCITUATIITMHBI, MPUOOPETEHUS YMEHUN U HAaBBIKOB, ONIBITA TBOPYECKOM IESITEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS ISl 00YYAOIIErocs SBISETCS MPUBUTHE 00YJIArOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKON JIEITEIHHOCTH MO N3Yy4aeMOW TUCIUIIINHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOSHUU 00YUYAIOIUMCS TIPAKTHUECKUX 3aHSATHI:

— 3aKperuieHWe, yriyOJeHue, pacllupeHue W AeTalu3alius 3HAHWW TMpU pelIeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBIAQJCHHE HOBBIMH METOJaMH M METOAMKAMHU HU3YYCHHUs KOHKPETHOH y4eOHOI
JHUCIUATLINHEL

— BBIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHEHMS 3aJaHUIL;

— ofecrnieueHre parMOHAIBLHOTO COYETaHUs KOJUICKTUBHOM M WHAMBUAYAJILHON (Gopm
oOyueHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUICCKUX 3aHATUN

[TpakTrueckue 3aHATHSI MPOBOAATCS B CMEIIAHHON TEOPETUUYECKO-TIPAKTUUIECKON (hopme
U COCTOAT W3 JIBYX 4acTeil: paboTa mpemojaBaTelis - pa30op MPUMEPOB PEIICHUs 3a7ad T0
3asgBJIEHHOM Teme, U paboTa CTYJEHTOB - CAMOCTOSTEIbLHOE PEIICHUE 3a/1a4 aHAIOTUYHOTO THIIA.
Crynentsl pabotaroT Ha Kommbiorepax B wu3ydaemoir CAIIP Quartus II kxomanmamu 1o
HECKOJIBKO 4enoBeK. Ha kaxxyr0o KoMaH1y BblAaeTcs oJHA 3aaada. KOHTposb OCylecTBIIsieTCs
npernogaBareieM B pabodyeM TMOpsAKE B WHTEPAKTHBHOW (opme: KaXKIbIi dYJIeH KOMAaHJbI
OTBEYAET Ha BOIIPOCHI OTHOCUTENIBHO COJAEPIKAHMS, X0J1a PEUICHUS U MOJIYyYEHHOIO pe3yibTaTa
MIpU PEILLICHUH 3a/1a4u.

11.3. Meronuueckue ykasaHus Ui OOy4aroIIMXCs IO BBIMOJHEHUIO JaOOpaTOPHBIX
pabor

B xozme BbImoMHEHHS J1a0OpPaTOPHBIX paboT oOyyaromuics IOJKEeH YIrIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJIAJEThb COBPEMEHHOM METOAMKON M TEXHHMKOH
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTUKOH OO0Yy4arolerocs.
Beinosnnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne nabopaTopHBIX pabOT OO0ydaromUMCs SBISETCS HEOTHEMJIEMOW YacThIO
U3YyYeHHs] TUCLMIUIMHBL, OIpenenseMoil y4eOHbIM IUIAaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCJIEIOBaHMSA TIPOLIECCOB, SIBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUILTNHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTalu3alys TEOPEeTHMYECKUX 3HAHWM, MOJIY4YEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3Y4aeMOH TUCIUILIIHE;

— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHOW  paboTbl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.



3amaHue ¥ TpeOOBaHUA K IIPOBEAEHHIO 1a00PATOPHBIX padoT

Ilepen  BeIMONIHEHWEM  J1a0OpaTOPHBIX  pabOT  CTYIEHT  JODKEH  HM3y4UTh
COOTBETCTBYIOIIMK TEOPETUYECKUU Marepwall, a TakkKe TONyYuTh Y MPEnoaBaTes
WHAMBUIYyAJIbHOS 3aJlaHWe, KOTOpoe OH OyJeT BBINOJHATH B MPOIECCEe IPOBEIACHHS
n1abopaTopHOi paboTHI.

CrpykTypa u dopma otyera o 1abopaTopHoit pabote

Otyer o nabopaTopHO pPabOTEe MODKEH COAEp)KaTh CBEICHHS, WILIIOCTPUPYIOIINE
BBITIOJIHEHHE CTYICHTOM Ja0opaTOpHOil paboThl: 1enb paboThl, omHucaHue JTabopaTOpPHOMH
YCTaHOBKH, MHIUBHIyaIbHOE 3a/IaHHE, MTPOIIECC BBIOJIHEHNS pabOThl, pe3yIbTaThl H3MEPEHHH,
HEO0XO/IMMBIE PacCUEeThl, BBIBOJIBI.

TpeboBanus k 0hOpMIICHUIO OTYETA O JIAOOpaTOpPHOI paboTe

brnank tutynpHOTO NMcTa OoTYeTa O JTabopaTopHOI pabote pacmosiokeH Ha caite ['YAII
http://guap.ru/guap/standart/titl main.shtml. Otuer nomxeH ObITH OGOpMIIEH IO MpaBHUIAM
odopMIIeHUS TEKCTOBBIX JOKYMEHTOB B cooTBeTcTBHM ¢ ['OCT 7.32-2017.

11.4. MeTtonuueckue yka3aHUs ISl OOYYAIOIIMXCS 10 TPOXOXKICHUIO CaMOCTOATEILHOMN
paboThI

B xone BeIMOMHEHUSI CaMOCTOSITEIPHOW pabOThI, 00yJarONTUiics BHITIOJHAET PaboTy 1o
3a/IaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMperojaBaTelis, HO 0e3 ero HermocpeaCTBEHHOTO
YYaCTHHI.

Jns oOyyaromuxcst 1Mo 3a04HOM (opMme O0ydeHHus, caMOCTOsTeIbHass paboTa MOMKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (hopMupyercs
nenecooOpa3Hoe IIaHUPOBaHUE PaboUuero BpEMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHHUW U CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, O00ECIeUYMBaET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IIOMOTAeT TIOJYYHUTh HABBIKK TOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTty
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIHUILIHNHE;

— METOJIUYECKHE YKa3aHHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydJaroImuxcs
110 3204HOM (hopMme 0OyueHUs).

11.5. Meronuyeckue yKka3aHus s OOYYAIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCTIEBA€MOCTH.

Tekymmii KOHTpPOJIb YCIEBAEMOCTH MPEAyCMAaTPUBAET KOHTPOJb KadecTBa 3HAHUM
00y4aroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHHE CEMecTpa C LEJbI0 OICHUBAHUS XO0Jla OCBOCHUS
JUCIUTUIAHBI.

Texkymmii  KOHTPOJIb  YCIIEBAa€MOCTH  CTYACGHTOB  3a04HOM  (opMbl  0OyueHHs
OCYIIIECTBIISIETCS IBYXCTYII€HYATO:

1. Ha OCHOBE BBITIOJIHEHUSI KOHTPOJIBHON pabOTHI, IPEAYCMOTPEHHON B CEMECTPE;

2. Ha OCHOBE BBIMOJHEHUS U 3alIUTHl JAOOPATOPHBIX pPaboT (WM BBITTOJHCHUS
MPAKTUYECKUX 3aJ[aHHi) BO BpeMsl CECCHUU:

- KOJIMYECTBO JJAOOPATOPHBIX paboT (MPaKTHYECKUX 3aJIaHUi), KOTOPOE CTYACHT YCIHEN
BBITIOJTHUThH U 3aIUTHTh B OTBEACHHOE JIJISl 3TOTO HA CECCUU BPEMsI.

- TEMII W Ka4ECTBO BBHITIOJIHEHHS J1a00paTOpPHBIX padboT (MPaKTUYECKUX 3aJIaHUi), T.K.
YCIICIIHOE BBIOJHEHHE Ja00OpaTOPHBIX pabOT CTYIEHTOM BO3MOXHO IMpPH COOTBETCTBYIOIIEM
OCBOEHUH TEKYIIETo JIEKIIHOHHOTO U MPEAbLAYIIEro JabopaTopHOro MaTepuaia.

- OIICHKH, IOJYYCHHBIE CTYACHTOM IO Pe3ylbTaTy 3allUThl KaXI0W JTabopaTopHOi
paboTHI.



Hcnonezyemas B I'YAII monynpHo-peiiTuHroBas cuctema (cM. [lonoxenne «O Tekyiem
KOHTPOJIC YCIIEBAEMOCTH M MPOMEXKYTOUHOM arrectanuu cryiaeHToB 'Y AII, obywaromuxcs mo
nporpaMMbl  Beicuiero oOpaszoBaHusi» u Ilonoxenne «O MOIyIbHO-PEHTHHIOBOM CcHCTEMeE
OIICHKM KauecTBa yueOHOW paboThl ctyneHtoB B ['YAII») mpemycmarpuBaeT (GopMupoBaHue
UTOTOBOM OIIEHKH Ha OCHOBE MPOXOKICHUS TEKYIETO KOHTPOJISI YCIIEBAEMOCTH U MPOXOXKIACHHS
IIPOMEKYTOUHON arrecTauuu. bamiel, OTBeleHHbIE Ha pabOTy B CEMECTpe, HAuUCISIOTCA 3a
BBITIOJIHEHHE KOHTPOJIBHBIX Pa0OT U BBINOJIHEHHE U 3aIUTY J1a00PaTOPHBIX padoT (BBITOIHEHHE
NPaKTUYECKUX 3a/aHuil), IpUYEM KOJIMYECTBO OayIOB 3aBHCUT OT OLIEHKH, IOJy4YE€HHOH 3a
3aIUTy Kaxaod nadopaTopHoil pabotel. [loaToMy uUTOroBas OIICHKA MOXKET OBITh HIKE
NOJy4eHHOM Ha MPOMEXYTOYHOM aTTeCTallMy IPU HU3KOM KayeCTBE BBINOIHEHUS KOHTPOJIbHBIX
paboT ¥ cabbIX W/MJIM HEMOJHBIX BBITOJHEHUH M 3aIUTE JIAOOPATOPHBIX pabOT (MPaKTUYECKUX
3aJIaHuM ).

11.6. MeTonuueckne yka3aHUs I 00YYaIOUIUXCS 10 MPOXOKACHUIO TMTPOMEKYTOUHOM
aTTeCTaIUU.

[Ipomexyrounas  arTectauus  oOydalolIUXCsli — MpeAycMaTpUBAaeT  OIICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIHHBIX PE3yIbTaTOB OO0Y4YeHHs O muciuiuimHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYYEHHBIX OOydYalomMMCs B IpoLecce
W3YYCHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIHHONU pabOThl, CHOCOOHOCTH
OPUMEHSTh MX JUIS pEIICHUs MPAKTUYeCKUX 3aJady. DK3aMeH, Kak MpaBuiIo, MPOBOAUTCS B
NepuoJl HK3aMEHAIMOHHOM CECCHMM W 3aBEpIIAeTCS aTTECTAMOHHON OLEHKOM «OTIUYHOY,
«XOpOILIO», «YIAOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIbHO». [l JaHHOW JUCHMILIUHBI
HK3aMEH MPOBOAMUTCS B IEPBOM U3 JBYX CEMECTPOB, OTBEACHHBIX HA JUCHUIUIMHY, U HAIllpaBJICH
Ha TPOBEPKY CHOPMHUPOBAHHOCTH WHAWKaTOopa KommeTeHiuu "3Hath". Jlma osx3ameHa
bopMUPYIOTCS  TEOpEeTUYEeCKHe BOMPOCHl (cM. TaOm.15), W3 KOTOPHIX COCTaBISIOTCS
9K3aMEeHallMOHHBIE OMIIEThI, BKIIOYAIONINE 10 IBa BOIIPOCa.

— muddepeHIMpoBaHHBIH 3a4eT — 3TO (¢GopMa OICHKH 3HAHWH, TMOTYyYEeHHBIX
00yJarmuMcs IPU U3YYCHUH AUCIUILTUHBI, TIPU BBIMOTHEHUHA KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4HO-HCCIEA0BATEIBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKON
COTJIIMYHOY», «XOPOIIO», «yIOBICTBOPUTEIHHO», «HEYIOBIETBOPUTENBbHOY». Jlns maHHOU
TUCHUIUIMHBL U depeHINPOBaHHBIA 3a4eT NPOBOAMUTCA BO BTOPOM M3 JABYX CEMECTPOB,
OTBEJICHHBIX HA JHUCUUIUIMHY, W HAIpPaBJICH Ha TPOBEPKY CHOPMUPOBAHHOCTH HHIMKATOPA
komrereHimu  "Ymetp".  [uddepeHuupoBaHHBII  3aueT  MPOBOAMTCA 1O  Owuierawm,
c(OpPMHUPOBAHHBIM U3 BOIMPOCOB MPAKTUYECKOW HAIMPABJICHHOCTH (CM. Ta0m.16): kpome Omiera
CTYJEHTY BbIIae€TCsl BapHaHT LU(POBOro ycTpoicTBa, HA MPUMEPE CUHTE3a KOTOPOTO B MaKeTe
CAIIP Quartus II ctyaeHT moipKeH TPOJAEMOHCTPUPOBATH YMEHHS padOTaTh C MAKETOM H C
s3pikoM  VHDL. JluddepenurpoBanHblii 3adeT npoBoauTcss B Jabopatopuu nudpoBoit
CXEMOTEXHUKHU Ha KOMIIBIOTEpaxX HenmocpeACTBeHHO B makeTe Quartus I1.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.

kaenpoit




