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AHHOTaUs

HucuunnmHa «lIporpammupyemMble JIOTMYECKHE HWHTETPAJbHBIE CXEMbI» BXOIAUT B
o0pa3oBaTeNpHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto TnoarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PanmnoTexHUYeCKUEe CpecTBa TMepenadynd, npueMa U o0pabOTKM CHUTHAIOBY». JlucruruimHa
peanuzyetcst kadeapoit «No22y.

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

OIIK-1 «CrnocoGeH BCTob30BaTh MOJ0KEHUS, 3aKOHBI 1 METO/bl €CTECTBEHHBIX HAyK U
MaTEeMaTUKH JJI PEIICHUs 3a]]a4 MHXXCHEPHOMN A TEIIbHOCTI

OIIK-5 «CnocobeH pa3pabaTeiBaTh aJrOPUTMBI MU KOMITBIOTEPHBIE IPOTPaAMMBI,
MPUTOHBIC JIJIS1 TPAKTUYECKOTO TPUMEHEHU S

IIK-3 «CmocobeH ocymiecTBIsATh COOp M aHAIW3 WCXOJHBIX JaHHBIX I pacdyera
MIPOCKTUPOBAHUS JICTAJNICH, Y3JI0B U YCTPOUCTB PAAUOTEXHUYECKUX CUCTEM)

ConepxaHue JIUCHMIUIMHBI OXBaThIBAET KPYr BOMNPOCOB, CBSI3aHHBIX C HM3YYEHUEM
COBPEMEHHOM METO/0JIOTUH pa3padOTKU M CPEACTB pealu3alii  YCTPOHCTB 1H(pOBOi
00pabOTKH CUTHAJIOB C UCITOJIb30BAHUEM MHKPOCXEM MTPOTrpaMMHUPYEMOM JIOTUKH.

[IpenmogaBanue AUCHUIUIMHBI MPEAyCMATPUBACT ClEAyIOmKe (QOpMBbI OpraHU3alUN
y4eOHOTro mpoIiecca: JEKINH, JJA00paTOpHbIC padOThI, MPAKTUYECKHUE 3aHATHS, CAMOCTOSTEIbHAS
pabota o0y4aromerocs.

[Iporpammoil JUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIOMIME BHABI KOHTPOJIA: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B hopme nuddhepeHInpoBaHHOTO 3a4eTa.

OO6mrasi TpyA0€MKOCTh OCBOCHHSI JHUCIMIUIMHBI COCTABISICT 7 3a4ETHBIX CAMHUIL, 252
qaca.

SA3bIK 00yUYeHUS 110 AUCIUIUIMHE «PYCCKHUI»



1. TlepeyeHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHHUS 110 TUCIUITIIMHE

1.1. Ienu npenogaBaHus TACHUILTAHBI

Hensto mpenomaBanust aucturuuasl "TIJIMC" sBisieTcss mpoAoKeHUE W yriyOJieHHe
U3YUYEHHSI CXEMOTEXHUKHU yCTPOICTB U(poBOil 00pabOTKM CUTHAIOB, H3yYEHHUE TEOPETUUECKUX
BOIIPOCOB, CBA3aHHBIX C METOJOJOTMEW MPUMEHEHHs] MUKPOCXEM IPOrpaMMHUPYEMOH JIOTUKH,
OCBOEHUE TeXHoJIoruu npoektuposanus ycrpoiicts LIOC ¢ ncnons3osanuem IIJINC.

1.2. JlucuumniauHa BXOAWUT B COCTAaB 005A3aTENIbHON YacTH 00pa30BaTEeIbHON MPOrpaMMBbl
BhICIIeTO oOpasoBanus (naiee — OIT BO).

1.3. TlepedeHb IIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS MO JUCLUIUIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbratamu ocsoeHus OI1 BO.

B pe3ynbrate M3ydeHus IUCHMILIMHBI OOydaromuiics AOJDKEH 0o0aanaTh CIETyIOLUIMMU
KOMIETEHIMSIMA WM UX YacTAMU. KOMIETEHIIMM U MHIMKATOPHI UX JTOCTHIKEHUS MPUBEICHBI B
tabmure 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMIA ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynmna) Kon n Kon n HanmMeHoBaHMe UHIUKATOpa
HAauMEHOBAaHHE
KOMIETEHIINH JOCTHUKEHUS] KOMITETEHIIUU
KOMIIETCHITNH
OIIK-1 Cnocoben
HCIIOJIb30BaTh
MOJIO’KEHUSI, 3aKOHBI
1 METOJIEI ’ OIIK-1.Y.1 ymeTs npuMeHATHh PU3NIECKHUE
Oo6menpodeccnoHanbHbIE 3aKOHBI 1 MAaTEMaTHYECKUE METOIBI IS
€CTECTBCHHBIX HAYK
KOMIIETEHIINH pelIeHns 3a/1a4 TEOPETUYECKOro U

Y MaTeMAaTUKH IS
pelieHus 3aaa4y
WHKEHEPHOM
ACATCIIbHOCTHU

MPUKIIQJHOTO XapakTepa

OIIK-5 Cnocoben
pa3pabaTbIBaTh
QITOPUTMBI U
Oo6menpodeccnoHaNbHBIE | KOMITBIOTEPHBIC

OIIK-5.3.1 3HaTh OCHOBBI AJITOPUTMHU3ALUU
WH)KCHEPHBIX 33/1a4 U 0a30BbIC AJITOPUTMBI
00pabOTKH TaHHBIX

OIIK-5.Y.1 ymets pazpabaTbiBaTh

KOMITETCHITHH IPOTPaMMBI, %
ITOPUTMBI TU(HPOBOK 0OPAOOTKH CUTHATIOB
MPUTOTHBIC TS
Y JIaHHBIX JUTS PEUICHUS TPAKTUICCKUX
PaKTUIECKOTO
3azaq
IPUMEHCHUS

[1K-3 Cnocoben
OCYIIECTBISITH COOp
W aHAJIU3 UCXOIHBIX
JaHHBIX U1 pacuera

[Ipodeccuonanbubie [T1K-3.3.1 3HaTh OCHOBHBIE TEXHHUYECKUE
U TIPOEKTUPOBAHUS
KOMIICTCHIINU o XAapPaAKTCPUCTHUKU PAJUOTCXHUUCCKHUX CUCTCM
JleTajieu, y3JI0B U
YCTPOICTB
PAAUOTCXHUYCCKUX
CUCTEM

2. Mecro aucuumivsbl B cTpykType OI1
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IPY U3YYEHHUH CIICTYIOUINX JTUCIUTUINH:
— «udopmaruka,




— «OIIEeKTPOHHKAY,
— "OCHOBBI CIEKTPAJIBHOTO aHaau3a"

— "CxemMoTexHUKa aHaJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTB"

— "[ludpossie ycTpoiicTa'.

3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHUU MaTepuala AAHHOM [HCLUUIUIMHBI, UMEIOT Kak
CaMOCTOATENILHOE 3HAYEHHE, TaK U MOT'YT UCIIOIb30BAThCS IPU U3YYEHUU APYIUX JUCLUIIINH:

— «lludposast 06paboTka CUTHATIOBY,

— «lIponeccopel 1H(PpPOBOH 0OPAOOTKH CUTHAIOBY,

BBIITYCKHON KBaTM(PUKAIMOHHON pabOTHI.

3. OOBEM H TPYJOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 oO0meM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboThI 1O AUCHUIUINHE (M paclpeielIeHIe dTOW TPYIOEMKOCTH IO CEMECTpaM) MPEACTABICHBI B

Tadauue 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh TUCIMITIIHHEI

a TakKKC TIIpU BbIIIOJIHCHUA

N TpyI0eMKOCTB 10 ceEMeCcTpam
Bun yaeOHo# paboTh Bcero No7 Nes
1 2 3 4

Oowan mpyooemkocmap oucCyunIuHbL, 7/952 4/ 144 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 7 ) 2
Ayoumopnuie 3auamus, BCETo yac. 34 26 8
B TOM YHCJIE:

nexumu (JI), (gac) 8 8

npaktudyeckue/cemunapckue 3anatus (I13), 12 ] 4

(dac)

naboparopusie pabots (JIP), (dac) 14 10 4

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (4Jac) 9 9
Camocmoamenvnas paboma, Bcero (dac) 209 109 100
Buo npomesricymounoi ammecmayuu: 3a4er, JK3., Hudd. 3aq.
mudd. 3auger, sk3amed (3auer, Judd. 3au, | dudd. JK3.
OK3.*%*) 3au.
IIpumeuanue: " kaHnaTCKuil SK3aMeH

4. CoaepxaHue TUCIUIIIUHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIHUILTAHBI IO pa3jiesiaM U BUIaM 3aHSITHIA.

Pazaenbl, TeMBbI TUCITUTIITMHBI M KX TPYJOEMKOCTh TPUBEJICHBI B TaOIuUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl JUCHUTIINHBL, KX TPYAOEMKOCTb

Pasnensl, TEMBI UCIMITIMHBL ek | I3 (C3)) - JIP KII CPC
’ (dac) (dac) (gac) (dac) (gac)
Cemectp 7
Pasnen 1. BBenenue 2 15
Paznen 2. [IpoextupoBanue yctpoictB LIOC ¢ ] 10 64
ncnoab3oBanuemM CAIIP Quartus
Paznen 3. [IJIUC 1-ro nokoneHus 3 15
Pazgen 4. ITNIMC 2-ro 1 3-ro MOKOJIECHUIA. 3 15
Htoro B cemectpe: 8 8 10 109




Cemectp 8

Paznen 5. IlpoexTrpoBanue nudpoBbIX
yctpoiictB Ha [TJIMC ¢ ucnonb30BaHUEM SI3bIKA 4 4 100
onucanus annaparypsl VHDL

Hroro B cemectpe: 4 14 100

Hroro 8 12 14 0 209

[IpakThueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIOJTHEHUHU
oOy4JalolMMUCSl  OMNpEeNelIeHHbIX  TPYAOBbIX  (YHKIUH, CBS3aHHBIX ¢  Oya;ymiei
npodecCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:xanue pa3aesioB ¥ TeM JICKIIMOHHBIX 3aHITUN MTPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprxaHue pa3JesioB U TEM JICKIIMOHHOTO ITUKJIa

Howmep pa3znena HazBanue u conepkaHue pas3zienoB U TEM JIEKIIMOHHBIX 3aHATUI

1.1 PerpocmnekTuBa pa3BUTHS ITUGPOBOM CXEMOTEXHHKH U
HPEIIOCBUIKM BO3HUKHOBEHMSI MHUKPOCXEM IIPOrpaMMHUpPYEMOM
JIOTUKHU

1.2 Knaccupukanus IUIMC mo mnokoneHHWsM, MO THUITY, IO
CTETNEeHH UHTErpaluu

1. Beenenue 1.3. Knaccudukarus [IVIMC no kpaTHOCTH POrpaMMHPOBAHUS.
1.4. ®wusmveckue wuHTEpDEWCH U  MPOTOKOJBI  OOMEHa
uHpopManuei.

1.5 CgoiictBa u Bo3moxkHoctu ITJIMC. Obnactu mpumMeHEeHUs
TJINC.

2.1 Meronmomoruss W OOUIMH aNTOPUTM HPOCKTHPOBAHUS
U (POBBIX YCTPOUCTB.

2. IIpoexktupoBanue 2.2. O630p u o011as XxapakTepucTuka nakera Quartus

yctpoiictB LIOC ¢ 2.3 Crioco0OsI onucanus mpoekTa B makere Quartus

ucnoaszoBanuem CAITP 2.4 Komnuiisanust IpoeKTa, MapaMeTphl JOTHYECKOTO CUHTE3A.

Quartus 2.5. Penaktop ¢pu3znueckoro pa3MemnieHus

2.6. Bepudukarus npoexTa
2.7 IlapameTpusyembie MeradyHKITUN

3.1. IIporpammupyembie Jnoruueckue wmatpuisl (IIJIM).
O60061eHHas cTpykTypHas cxema. OCHOBHBbIE XapaKTEPUCTUKH.
CxeMoTexHHUYECKasl pealn3alnys MOHTaXKHBIX omnepauuid "N" u
"NIJI"

3.2. IlporpaMMupyeMble JIOTUYECKHE MaTpulbl. Pacmmpenue
(GyHKIIMOHAJIBHBIX BO3MOYKHOCTEH.

3.3.  Ilporpammupyemass  marpuuHas  Jjoruka  (IIMJI).
CpaBHUTENBHBIN aHAIU3 MOAXOJ0B K MpoekThupoBaHuio 1Y Ha
[JIM u IIMJL

3.4. OOoramenue (QyHKIIMOHATBHBIX Bo3MokHOCTeH I[IJIM wu
IMIMJL

3.5. baszoseie marpuunsie kpuctaisl (BMK). Knaccuduxammus,
NOHATUS 0a30BOM sSUeHKM M (PYHKIMOHANBHOU sueiiku (D),
ouommoreka DS, mnpumep KOMIOHEHTHOro cocrtaBa bf,
CTPYKTYpbl KaHaJbHBIX, OeckaHalbHBIX u OnouHblXx BMK,
napametrpbl BMK.

3. IIJIUC 1-ro nokoieHus

4. INIMC 2-ro u 3-ro | 4.1. CnoxHble npOrpaMMHUPYEMBIE JIOTMUECKHE YCTPOHCTBA




IIOKOJICHUIA.

(CPLD). OO6o6miennass  cTpykTypHas  cxema. [lonsTue
¢ynkunonanpHoro 6i1o0ka. Ctpykrypa makpostueiiku. CTpykTypa
MPOTPaMMUPYEMOl  MaTpUlbl  MekcoeAuHeHu. CTpyKTypa
0JI0Ka BBOa-BBIBOJIA.

4.2. IlporpamMmmupyembie MOJb30BATEIEM BEHTHJIbHBIE MaTPHIIbI
(FPGA).  OGoOmennas  ctpykrypa.  Koudurypupyembie
JIoOTHYecKHe OJIOKH pa3HOM 3epHUCTOCTH.

4.3. Texuomorus JTAG. HasnaueHue, ocHOBHAs KOHIIECIIIMSI,
peXUMBbl PabOTHI, cXeMa SYEWKH TPAaHUYHOTO CKaHHUPOBAHUSA,
unrepdeiic JTAG, TpaHCHOPTHBIM MeEXaHU3M, YCTPOHCTBO
yIpaBiIeHUS TPaHUYHBIM CKaHHUPOBAHUEM, PEKUMBI TPAHUYHOTO
CKaHUPOBAHMUSI, KOMaH/Ibl TPAHUYHOTO CKAHUPOBAHUS.

4.4 Cucrembl-Ha-kpuctaiuie (SoC). Knaccudukanus. OcHOBHBIE
xapaktepuctuku. Hard-sapa, eQMHMIBI  MHTEIUIEKTYaJlbHOU

cobctBennoctu (IP-sapa) - firm-sapa u soft-sampa.
4.5. llepcniextussl pa3sutusa. Cucremsl "System-in-Pocket".

5. IIpoextupoBanue
U(POBBIX YCTPOMCTB Ha
[JINC ¢ ucnons3oBaHreM
SI3BIKA OTTMCAHUS
anmaparypsl VHDL

5.2.

VHDL.:

3JICMCHTBI

CJIOBa,

5.1 VHDL: crtpykTypa omnucanusi MOAYJisd, OCHOBHbIEC IpaBHJIa
CUHTAKCHCa, TUIIBI U CBOMCTBA BXOHBIX U BBIXOJHBIX CUTHAJIOB

3ape3epBUPOBAHHBIC
OIlepaTophl, OCIIEN0BATENbHBIN ONIEPATOP process

5.3. VHDL: Ttumnbl naHnHbIX, PYHKIIUU U TIPOIIECTYPHI.
5.4. VHDL: sneMeHTHl CTPYKTYpHOI'O THIIA IPOEKTUPOBAHHUS
U (POBBIX YCTPOUCTB.
5.5. VHDL:
U (POBBIX YCTPOUCTB.
5.6. VHDL: sneMeHTBl MOBEAEHYECKOTO THUIIA NPOEKTUPOBAHUS
I (PPOBBIX YCTPOUCTB.

nmapaJijiCJIbHBIC

IMOTOKOBOTO THIIA ITPOCKTUPOBAHUA

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne ®opMBbI [IpaKTUYec | pasaell
1/ TeMbl MPaKTUYECKUX 3aHITUI MPAKTUYECKHUX Tpynoemxocts, KOM a
0| 3aHATUI (sac) MTOATOTOBK | IUCLIMIT
U, (4ac) | JMHBI
Cemectp 7
1 | U3ydyeHue MeTo10I0TUH U 00- Pemenue 2 2 2
LIETr0 AJITOPUTMa MPOEKTUPO- CUTYaIIMOHHBIX
BaHUs MU(PPOBBIX YCTPOUCTB HA | 3a/1a4
I[JINC
2 | O630p u oOmIas xapakTepucTuka | Pemenue 1 1 2
makera Quartus Prime Lite CUTYaIIMOHHBIX
Edition 3a/1a4
3 | U3yueHue npoueaypbl KOMIU- Pemenue 2 2 2
nsauuu npoekra. Hactpolika CUTYallHOHHBIX
napamMeTpOB KOMIWIISILIUH. 3a1a4
ITapameTpsl 10ruYecKOro
CUHTE3A.
4 | Penakrop ¢usuueckoro pazme- | Pemenue 1 1 2
IIEHUs, €r0 Ha3HAYEHHUE, CUTYAIIMOHHBIX




napaMeTphbl U HaCTpoMKa 3aza4
5 | CrocoOsI u cpencTBa Bepudu- Pemenue 2 2 2
Kalluu poekTa. Bepudukamnus ¢ | cCUTyallMOHHBIX
MOMOIIBIO OTJIAJOYHOM IJIAThl. | 3aJa4
Cemectp 8
6 | VHDL: crpykTypa onucanus Pemenue 1 1 5
MOJ1yJIsl, OCHOBHBIE ITpaBuUIIa CUTYaIlMOHHBIX
CHUHTAKCHCa, TUIIBI U CBOMCTBA 3a1a4
BXOJIHBIX M BBIXOJIHBIX CHUTHAJIOB
7 | VHDL: anemMeHTsI CTPYKTYp- Pemenue 1 1 5
HOTO THIIA IPOEKTUPOBAHUS CUTYaIlMOHHBIX
1IU(POBBIX YCTPOKCTB. 3a/1a4
8 | VHDL: anemenTsl noTokoBOoro | Pemenue 1 1 5
THUTIA TIPOCKTUPOBAHUS CUTYAI[MOHHBIX
1M (PPOBBIX YCTPOUCTB. 3a/1a4
9 | VHDL: bneMeHTEI HOBEAEH- Pemrenue 1 1 5
YECKOTO THUIIA TPOSKTUPOBAHUS | CUTYAIIHOHHBIX
1M (PPOBBIX YCTPOUCTB. 3a/1a4
Bcero 12 12
4.4. JlabopaTopHbIe 3aHATHS
TeMmbl 1a00paTOPHBIX 3aHITHI M UX TPYAOEMKOCTh IPUBEICHBI B Ta0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbIx padboT TpynOEMKOCTS, | MPaKTHHECKOH | pasiena
1/ (qac) MOJTOTOBKH, | JHCIIUII
(gac) JIUHBI
Cemectp 7
1 | U3ydyeHre OCHOBHBIX 3TallOB  CO3JaHHS 2 2 2
nudposoro ycrpoiicta Ha [IJIUC - onucanue
IpoekTa B TrpaduUyeckoM pemakTope U
KOMITWJISILIUSL TPOEKTA.
2 | Uzyuenne  B3aumopeiicteus  CAIIP ¢ 2 2 2
OTJIAJIOYHOM TIIATOM - peakTop (HPU3NIECKOTO
pa3MelIeHUs PinPlanner, IIPOLIMBKA
OTJaJI0OYHOM  TUIaTBl M TECTUPOBAHUE
CUHTE3UPOBAHHOIO YCTPOWCTBA.
3 | 3ydyeHne  MHCTPYMEHTOB  MPOrpaMMHO- 2 2 2
anmapaTHOW  BepuHKAIMM  TpOeKTa -
uHcTpyMeHT ModelSym, yrunura WaveForm
ISt CO3JIaHHMS HPOCTBIX YCIIOBHIA
MOJCIIUPOBaHUs, co3manue (aiina testbench
IUIE  TIPOBEICHUS BCECTOPOHHEH Bepudu-
KallUH.
4 | UccnenoBaHne  CTaHAAPTHBIX  OMONIMOTEK 2 2 2
Quartus I (wacte 1): OumbmoTeKa
IIPUMHUTHBOB, MeraQyHKIMM  KOMOUHa-
IIMOHHBIX U apUPMETHUYECKUX YCTPOICTB
5 | UccnenoBaHue  CTaHOApTHBIX  OMOIMOTEK 2 2 2
Quartus II  (wacte 3): wmeradyHKIUU




MTOCJIEI0BATEIbHOCTHBIX YCTPOMCTB u
3JIEKTPOHHOU MMaMSITH
Cemectp 8
1 | U3ydyeHue CTpyKTypHOro THIAa ONMCAHUSA Ha 2 2 5
sa3pike VHDL
2 | 3yyeHne MNOTOKOBOI'O THUIIA ONHUCAaHUS Ha 1 1 5
sa3pike VHDL
3 | M3ydyeHne NOBEACHYECKOTO THUIIA OIMHCAHUS 1 1 5
Ha si3pike VHDL
Bcero 14 14

4.5. KypcoBoe npoeKkTupoBaHue/ BHITTOJTHEHUE KypPCOBON PabOTHI

VY4eOHBIM MJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJaroIMXCs

Buapl camocTosTenbHON paboThl B €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMocTosTeIbHON PaOOTHI M €€ TPYA0EMKOCTh

Buna camocrositenbHOM pabOTHI BS{ZZO, Cemectp 7, uac Cemecrtp 8, Hac
1 2 3 4
W3ydenue TeopeTuyeckoro Marepuaia
64 55

nucturuHel (TO)
Kypcooe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegepata (P)
[TonroroBka K TeKyIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Homamnee 3aganue (/13)
KonTtponbabie paboTsl 3a0uHukoB (KP3) 20 20
ITogroroBka kK IpOMEKYyTOYHOMN 15 15
arrectaruu (I1A)

Beero: | 209 109 100

5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENTbHON PabOThl 00y4aromuXcs M0 JUCIUTUIMHE (MOJIYJIIO)
VY4eOHO-MEeTOIMYECKHE MaTepHalbl JUI CaMOCTOSTEIbHOW PabOThl OOyJaroNmMXCsl yKa3aHbI

o.a. 7-11.

6. IlepeueHb MEYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TaHUN

IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH MTPUBEJEH B TaOIuIIE 8.
Tabnuna 8— [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

HIudp/
URL anpec

bubnuorpaduueckas ccpiika

Komraectso
HK3EMILISIPO
BB
OHMOIIOTEKE
(kpome
AIIEKTPOHH
BIX

AK3EMILISIPO




004(075) Y27

VYrpromoB, Esrennii [TaBnosud. [{udpoBas cxeMOTeXHHKA :
yueonoe mocobue / E. I1. YrpromoB. - 2-¢ u3., nepepad. u 101.
- CII6. : BXB - ITerepOypr, 2007. - 782 c. : puc. - bubmauorp.: c.
761 - 766. -IIpenm. ykas.: c. 767 - 782. - ISBN 5-94157-397-9 :
179.10 p. - ISBN 978-5-94157-397-4

74

004.4 Y97

Voiikepan, k. ®. [Ipoektuposanue nu(pOBBIX yCTPONUCTB
[Texct : Dnexrponnsiii pecype] : [Yueonuk]. T. 1/ Ix. ©.
Vaiikepny; Iep. ¢ anrn. E. B. Boponos, A. JI. Jlapus. - IIporp.
- M. : [Toctmapker, 2002. - 543 c. : puc. + 1 351. onr. nuck (CD-
ROM). - (bubnuoTeka COBpeMEHHOM AIEKTPOHUKH). - CHCTEM.
tpedoBanus: [Ipun. :CD-ROM-4X. - bubauorp.: c. 528 - 529. -
ISBN 5-901095-12-X

004 Y97

Vaiikepiu, k. @. [IpoektupoBanne MUGPOBHIX YCTPOHUCTB
[Texcr : DnexTponnsit pecype] : [Yuebnuk]. T. 2 / JIx. @.
Voiikepnu; [ep. ¢ anrn. E. B. Boponos, A. JI. Jlapus. - ITporp.
- M. : TToctmapxert, 2002. - 543 c. : puc. + 1 a1. ont. auck (CD-
ROM). - (bubanorexa coBpeMEHHOM 3JIEKTPOHUKH). - CHCTEM.
tpeboBanus: [Ipun. :CD-ROM-4X. - bubnuorp.: c. 528 - 529. -
ISBN 5-901095-12-X

004.4(075) T 91

I'pymBunxuii, Pocrucnas Uropesuu. IIpoektupoBanue cucreM
Ha MUKPOCXeMax ¢ IporpaMmupyeMoit ctpykrypoil [Texcr] :
yuebHoe mocodue / P. U. ['pymBunkwuii, A. X. Mypcaes, E. I1.
YrpromoB. - 2-e u3a., nepepad. u morm. - CII6. : BXB -
ITerepOypr, 2006. - 736 c. : puc. - bubnwmorp.: c. 723 - 728 (71
Ha3B.). - [IpenM. yka3s.: c. 729 - 736. - ISBN 5-94157-657-9

30

URL:
https://lib.guap.ru/jirbis2
/components/com_irbis/p
df view/?912690

IIpoexTupoBanue nudporsix ycrpoiicts Ha [IJIUC B CAIIP
Quartus II : [ DekTpoHHBIH pecypc] : METOAMYECKHE YKa3aHUS
K BBITIOJTHEHUIO JTabopaTopHBIX padot / FO. E. AradonoBa [u
np.] ; C.-TIlerepb. Toc. YH-T a9pOKOCM. TPHOOPOCTPOCHHS. -
DnekTpoH. TekcroBbie naH. - CI10. : Uzn-o I'YAIL 2017. - 122
c. - Cucrem. tpeboBanusi: ACROBAT READER 5.X. - 3aru. ¢
TUTYI. 3KpaHa. - b. 1.

URL:
https://e.lanbook.com/book/1
19638 .— Pexxum gocryma:
JUTSL aBTOPH3. TIOJIH30BATEIICH.

Ymennna, U. B. [IpoektupoBanue mudpoBbIX YCTPOHCTB Ha
TIJIAC : yuebHoe nocodue / 1. B. Ymenuna. — CaHKT-
ITerepOypr : Jlaus, 2019. — 408 c. — ISBN 978-5-8114-3657-
6. — Tekcr : anekTpoHHSIH // JIaHb : 3eKTpOHHO-
OuONIHMOTEeYHAS CHCTEMA.

URL:
https://e.lanbook.com/book/7
3058 .— Pexwum moctymna:
JUJIS1 aBTOPH3. TI0JIb30BATEINECH.

Hagabwu, 3. [IpoextupoBanue BcrpanBaeMbix cuctem Ha [TJIUC
/ 3. HaBabwu ; nepeBon ¢ anrnuiickoro B. B. ConoBseBa. —
Mocksa : JIMK Ilpecc, 2016. — 464 c. — ISBN 978-5-97060-
174-7. — Tekcr : ayeKTpoHHBIH // JIaHb : 37IEKTPOHHO-
OubnroTevyHas cucrema.

URL:
https://e.lanbook.com/book/4
0968 .— Pexxum nocryma:
JUTSL aBTOPH3. MOJIb30BATENICH.

Makchung, K. [Ipoexktuposanue na I[TJIMC. Kypc monomoro
6oiiua : yuebHoe rocodue / K. Makcdunn. — Mocksa : , 2010.
— 407 c. — ISBN 978-5-94120-147-1. — Texcr :
9JIEKTPOHHBIH // JIaHb : 31eKTPOHHO-ONOIMOTEHAs CUCTEMA.

URL:
https://e.lanbook.com/book/1
69152 .— Pexxum gocryma:
JUJIS1 aBTOPH3. TI0JIb30BATEINECH.

CrporoHos, A. B. Iludposast 06padoTka curaajios B 6asuce
IPOTPaMMHUPYEMBIX JIOTHUECKHX WHTEIPATIBHBIX CXEM @ ydeOHOe
nmocobue / A. B. CtporonoB. — 3-e m3j., crep. — CaHKT-
ITerepOypr : Jlans, 2021. — 312 ¢. — ISBN 978-5-8114-1981-
4. — TekcrT : dJIeKTpOHHBIH // JIaHb : 3JIEKTPOHHO-
OubnroTevyHas cucrema.

URL:
https://e.lanbook.com/book/6
0992 .— Pexxum nocryma:
JUISL aBTOPH3. MOJIb30BATENICH.

VHDL: CnpaBouHoe roco6ue 1o 0CHOBaM si3bIKa : y4eOHOe
nocobue / B. I1. babak, A. I'. Kopuenko, H. I1. Tumorienko, C.
®. dunonenko. — Mocksa : IMK Ilpecc, 2010. — 217 c. —
ISBN 978-5-94120-169-3. — Texkcer : anexrpoHHSIi // Jlans :
3JICKTPOHHO-OMOIHNOTEYHASI CHCTEMA.




URL: ITepenbpoiizen, E. 3. IIpoexktupyem Ha VHDL : yueGHoe
https://e.lanbook.com/book/1 | moco6wue / E. 3. Tlepenbpoiizen. — Mocksa : COJIOH-IIpecc,
3675 .— Pexwum nmoctymna: 2008. — 448 ¢. — ISBN 5-98003-113-8 . — TekcrT :

JUTSI aBTOPH3. TIOJIb30BaTENe. | AIeKTpOHHBIH // JIaHb : 3IEeKTPOHHO-ONOIMOTEYHAS CUCTEMA.

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH()OPMAMOHHO-TEIEKOMMYHHUKAIMOHHOH cetr «HTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TENICKOMMYHHUKAMOHHON cetn «MHTepHeT», HEOOXOAMMBIX Ui OCBOCHHS JIUCIUIUINHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pPa30BATEIBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Haumenosanue

He npenycmorpeno

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp mpPOrpaMMHOTO OOECMEYEHHUsS, HCIOIB3YEMOTO TMPH OCYIIECTBICHUH
00pa3oBaTeNFHOrO MpoIiecca MO AUCIUITHHE.
[TepedyeHs UCMOIB3yeMOro MPOrpPaMMHOTO O0ecTiedeHHs TIpeacTaBiieH B Tabmuie 10.

Tabmuna 10— Ilepedyens mporpaMMHOTo o0ecTIedYeHHS

Ne i/t HaumenoBanue

Quartus Prime Lite Edition 18.0 u BbIme (pactnpoctpaHsercsi CBOOOIHO)

8.2. Ilepeuenp MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX npu
OCYIIECTBJICHUH 00pa30BaTeILHOTO MpOoIiecca Mo AUCIUIIIIHHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
tabmuue 11.

Tabmuna 11— Ilepedenb HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Il  OCYILECTBIICHUS
00pa3oBaTeNBHOTO MpoIiecca Mo AUCIUITINHE, TPEACTaBIeH B Tabmumel2.

Tabmuma 12 — CoctaB MaTepraibHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH )

MynbsTUMeauiiHas JIEKIMOHHAS ay TUTOPHUS

2 | Jlabopatopus iuppoBoit CXeMOTEXHUKH 22-08

10. OneHouHble cpeacTBa JyIsl IPOBEACHUS TPOMEKYTOUHOM aTTeCTAlluU
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUI IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00ydJaronuxcs mo TMCIUTIINHE TTPUBEIeH B Taomwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUYHOM aTTeCTaIllH

Bua npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOpOCOB K AK3aMEHY




] HuddepennmpoBannpiii 3a4€T ] Cnmcok BOIpoCcoB

10.2. B kadecTBe KpHUTEpHUEB OIEHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETCHIIMI O0yJaroNIMMUC TMPUMEHSETC S5-0ajuthbHasl IMIKaa OIEHKUA Cc(hopMHpOBAHHOCTH
KOMITETCHIINM, KOTOpasi IpuBeieHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCTIOIb30BaThHCS
100-6annpHas mKaJa  MOAYJIBHO-PEMTHHTOBOM  CHCTEMBbl  YHUBEPCUTETa,  IMpaBHIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun onieHku ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH
5-OayuIbHAas IKaIa

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TJIyOOKO W BCECTOPOHHE YCBOWJ TPOTPAMMHBIN
MaTepHa;

— YBCPCHHO, JIOTUYHO, TOCIICAOBATCIIbHO U TPAMOTHO €I0 U3J1aracr,

— OIIrpasACbh Ha 3HAHHUA OCHOBHOHN H HOHOHHHTGHLHOﬁ JIMTCPATYPHhI,
TECHO INPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJOKECHHUS C TIPAKTHICCKOM
JeSITeIIbHOCTHIO HAIIPABJICHHUS;

— yMeli0 00OCHOBBIBAET M ApPTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;

— JIENAaeT BBIBOALI U 00OOIIEHUS;

— cBOOOIHO BJIQJICET CHCTEMOH CIIEUAIM3UPOBAHHBIX MTOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— oOy4Jaronuiicst TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepua, rpaMOTHO U
MO0 CYHIECTBY WM3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIIATEPATYPHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOGHHBIE 3HAHHUS C TMPAKTUUYECKOW EATEITHbHOCTHIO
HaHpaBHeHI/Iﬂ;

— apryMeHTHPYET Hay4YHBIE IIOJIOKECHUS,

— JIENAeT BBIBOALI U 00OOIIEHUS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«XOPOLLIO
«GAuTEHO

— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3JIaraeT €ro, OMHMpasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl;

— JIOMYCKAeT HeCYIIECTBEHHbIEC OIIMOKN U HETOYHOCTH;

— UCHBITBIBAECT 3aTPYAHEHHUS B IPAKTUUYECKOM NPUMEHEHUH 3HAHWUN
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET Hay4uHbIE MOJIOKECHHUS,

— 3arpynHsieTcs B GOpMYJIUPOBAHUHN BBIBOJOB M 000OIICHUT;

— YaCTUYHO BJIAJICET CUCTEMOMH ClIeMaIN3UPOBAHHBIX TOHSITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0yyJaronuiics He YyCBOMJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
Marepuara;

— JIOTYCKaeT  CYNIECTBCHHbIE  OIMMOKH W  HETOYHOCTH  TIpH
paccMoTpeHuH Mpo0ieM B KOHKPETHOM HAINPaBIICHUY;

— UCIBITBIBACT TPYAHOCTU B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OpPMYTUPYET BHIBOJAOB M 0000IIEHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nist sKk3amMeHa IpeicTaBieHbl B Tadnuie 15.

Ta6muia 15 — Borpocs! (3amaun) 1is sK3amMeHa

Ne i/ [lepeuens BompocoB (3a1au) i SK3aMeHa Kon
WHJIKaTOpa
1 [Iporpammupyembie  Jiorudeckue uHTerpayibHbie  cxembl | OIIK-5.3.1
(IUIAC): Ornpenenenue, Ha3Ha4YCHHE, obmas | ITIK - 3.3.1
XapaKTepUCTHKA, OCHOBHbBIE MTapaMETPBHI.




2 [Iporpammupyembie  jorudeckue uHTerpayibHbie  cxeMmbl | OIIK-5.3.1
(IUIMUC): Knaccudpukanuu (2 crpykrypbl) mo crenenu | [1IK - 3.3.1
CIOXHOCTH (10  apXUTEKTYpHBIM  TpH3HAaKaM) - TO
MOKOJICHUSIM H 10 TUITY

3 [Iporpammupyembie  siorudeckue uHTerpayibHbie  cxembl | OIIK-5.3.1
(IIJIMC): Knaccudukanus mo ypoBHIO HHTETPAIlH IIK - 3.3.1

4 [Iporpammupyembie  siorudeckue uHTerpayibHbie  cxembl | OIIK-5.3.1
(IIVIMC): Knaccudukanus o THITY NaMSITH IIK - 3.3.1

5 [Ipocteie  mporpammupyembie  Jiorudeckue  ycrporcra | OINK-5.3.1
(IITUIY):  O6obmennass  cTpykrypHas cxema. Oo6mas | I1IK - 3.3.1
XapaKTepUCTHKA, OCHOBHBIE MTApaMeTPhI

6 IIpocteie  mporpammupyemsle — jorumdeckue  ycrporcrtsa | OIIK-5.3.1
(ITTJTY): IIporpammupyemsie orudeckue matpuisl (IJIM) - | TIK - 3.3.1
Ha3zHaueHue OydepHbIX KackaaoB, cxembl MaTpul U u U,
CXEMOTEXHHMKA MOHTaXHBIX ornepauuii Ha TTJI-anemeHnTax Ha
npumMepe peannzanuu JHD-pyHkImm.

7 [Ipocteie  mporpammupyembie  Jiorudeckue  ycrporcra | OIIK-5.3.1
(IITJIY): Pacmmpenue ¢GyHKIMOHANBHBIX Bo3MoxkHocTel | I1K - 3.3.1
nporpamMmmupyembix Jorudeckux wmatpui (ITJIM) 3a cuer
peanu3anu CKOOOYHBIX (POPM MEPEKITIOYATENbHBIX (DYHKIIMN
(c mpumepom). Hapamusanue (pacmmpenue) [TJIM.

8 IIpocteie  mporpammupyemsle  jorumdeckue  ycrporcrta | OIIK-5.3.1
(ITTJTY):  Mukpocxembl mporpammupyemoit  matpuunou | [1K - 3.3.1
noruku (IIMJI) - ob0mas xapakTepucTHKa, CTPYKTYpa,
cpaBHenue ¢ [1JIM.

9 [Ipocteie  mporpammupyembie  Jiorudeckue  ycrporcta | OINK-5.3.1
(IITIJIY): OGoramenne (QpyHKIMOHATIBHBIX BO3MOkHOcTed - | ITK - 3.3.1
MporpaMMUpOBaHUE  BBIXOJHOTO  OydepHOTrO  Kackaja,
NpPUMEHEHHE  JIBYHAIlIpaBJICHHBIX  BBIBOJIOB,  BBEICHUE
3JIEMEHTOB naMmsTH, UCIOJIb30BaHNE pazaenseMbIx
KOHBIOHKTOPOB.

10 bazoseie  marpuunsie  kpuctamuel  (BMK):  O6mas | OIIK-5.3.1
XapakTepucTHKa, Kiaccudukamuu, cpaBHenne c¢ I[IMJI u | [IK-3.3.1
[IJIM. Uneonorust mpoekTrpoBaHus ycTpoilcts Ha BMK.

11 bazoeie marpuunsie kpuctamisl (BMK): Ionstus 6azosoit | OITK-5.3.1
saeriku (BS) n dynkuuonansaoi stueiiku (D). 2 moaxona k | I[IK - 3.3.1
dbopmupoBannio coctaBa bSl. bubmuoreka ®S. IlapameTpsl
BEMK.

12 bazoBeie marpuunsie kpuctamisl  (BMK):  Kananbnsie, | OITK-5.3.1
OceckaHalmbHBIE M OJIOYHBIC CTPYKTYyphl. mnepudepuitapie u | [IK - 3.3.1
MmatpuuHble 6a3oBble ssueiiku (I16S u MBA).

13 CrnoxHble mporpamMmupyembie  Jorudeckue  ycrpoiicta | OIIK-5.3.1
(CIUIY): OOmas xapakrepuctuka. llpumep ctpykrypnoii | IIK - 3.3.1
cxembl. CTpykTypa pyHKIImoHanbpHOro 6oka (OBb).

14 CnoxHple mporpammupyemsle  jorumdeckue ycrporcrta | OIIK-5.3.1
(CILTY): Makposiueitka B coctae CIIIY. brokx BBoma- | IIK - 3.3.1
BBIBOJIA.

15 [IporpammupyemMbie modb30oBareneM BeHTHIbHbIE MaTpuibl | OIMK-5.3.1
(IIIIBM): Ob6mas xapaktepuctuka. OcHoBHbIe ocobenHocTH. | I1K - 3.3.1
Kondurypupyemsie nornaeckue 6goku (KJIB).

16 [IporpammupyemMbie modb30oBareneM BeHTHIbHbIE MaTpuibl | OIMK-5.3.1
(IIMIBM): TIpumep peanuzammu cxeM B 6asuce «2M-HE» na | I1IK - 3.3.1




MEJIKO3EPHUCTHIX KOHUTYPUPYEMBIX JIOTHYECKUX OJIOKaX.

17 IIporpamMMupyeMble monb3oBaTeneM BeHTHIbHblE Matpuibsl | OIIK-5.3.1
(ITIIBM):  Ucnonp3oBanue KJIb cpenneii 3epuucroctrn Ha | [IK - 3.3.1
MYJbTHILIEKCOpax. Meonorus u npuMep UCIoib30BaHuUs.

18 [IporpammupyemMbie modb3oBaresneM BeHTHIbHbIE MaTpuibl | OIMK-5.3.1
(IIIIBM): MHcnons3oBanue kpynHosepHuctbix KJIb nHa Ha | [IK-3.3.1
ocHose [IT13VY (LUTs). Uneosorust 1 mpuMep UCIOJIb30BAHUS.

19 Wutepodeiic ITAG u TexHonorus rpann4Horo ckanuposanus: | OITK-5.3.1
Ha3HaY€HHE, OCHOBHAsI KOHIIEMIINS, CTPYKTYypa anmnapaTHbIX IIK - 3.3.1
cpenctB uHTepdeiica JTAG, pexxuMbl TPaHUIHOTO
CKaHHUPOBAHUS

20 Wutepdeiic JTAG u TexHonorust rpaHuuHoro ckanuposanus: | OITK-5.3.1
suerika TpaHuuHoro ckanupoBanus (BSC), ympasmsromue | I1K - 3.3.1
CHUTHQJIBI ~ TPAaHUYHOTO  CKAaHUPOBAHUSA,  TPAHCIIOPTHBIN
MEXaHHU3M.

21 Wutepdeiic ITAG u TexHomorus rpannyHoro ckanuposanus: | OITK-5.3.1
CTPYKTypa yCTPOWCTBA yIPaBICHUS TPAHUYHBIM IIK - 3.3.1
CKaHHPOBAHUEM.

22 [TJINC 3-ro mokoneHus: «CucreMbl-Ha-KpUCTAILIS) - 001Iast OIIK-5.3.1
XapaKTEpUCTHKA. IIK - 3.3.1

23 [TJINC 3-ro nokonenusi: Hard-sapa, firm-sapa, soft-spa. OIIK-5.3.1

IIK - 3.3.1
24 [TJINC 3-ro nokonenusi: Onnopoaubie U 6ounble «cuctembl- | OITK-5.3.1
Ha-KpUCTaJIE». IIK - 3.3.1
Bormpocsr (3amaun) nmst 3avera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3auera
Kon
Ne i/t [Tepeuens BonpocoB (3a1ayv) 1yist 3adeta / nudd. 3auera p—

1 [IponeMoHCTpUPOBATH 0000IICHHBIHA anroput™ | OIIK-1.VY.1
npoektupoBanus ycrpoictB Ha ITJIMC na npumepe cuntesa | OIIK-5.V.1
3aJJaHHOTO HM(POBOrO YCTPOUCTBA.

2 CAIIP c¢upmbr Altera Quartus. Ymers ommcath o6myro | OIIK-1.V.1
XapaKTEepUCTUKY Makera Ha mnpumepe cuHTe3a 3amanHoro | OIIK-5.V.1
1IU(POBOro yCTPOICTRA.

3 CAIIP ¢upmer Altera Quartus. IIpogemonctpuposats 3tamsl | OIIK-1.V.1
CO3JaHUsl MpOEeKTa Ha Tnpumepe cuHTe3a 3aganHoro | OIIK-5.V.1
1M (poBOTO YCTPOICTRA.

4 CAIIP ¢upwmsr Altera Quartus. [IpogemoncrpupoBats ymenue | OIIK-1.V.1
II0JIb30BaThCSl CpPEACTBaMU onucaHus npoekra Ha npumepe | OITK-5.V.1
CHHTe3a 33JJaHHOT0 IIU(PPOBOT0 YCTPONCTBA.

5 CAIIP ¢upmsr Altera Quartus. [Ipogemonctpuposats ymenue | OIIK-1.V.1
MOJIb30BaThCA  cpeiacTBamu  Bepudukaruu mpoekta Ha | OIIK-5.V.1
pUMepe CHHTE3a 33JaHHOr0 U(POBOro YCTPOUCTBA.

6 CAIIP dupwmsr Altera Quartus. [IpogemonctpupoBats ymenue | OIIK-1.V.1
NOJB30BaThesl OMOMMoTeKo (yHKIMOHANBHBIX Moayiei Ha | OIIK-5.V.1
IpUMepe CUHTE3a 3a/IaHHOT0 LIM(PPOBOT0 YCTPOICTBA.

7 CAIIP ¢upmbr  Altera Quartus. Ilponemoncrpuposats | OIIK-1.V.1
co3maHue MpoekTa B TrpaduueckoM pemaktope u umepapxuto | OIIK-5.V.1
OpoeKTa Ha TMpHMEpe CHHTE3a 3aJaHHOTO IH(pPOBOro
YCTPOICTBA.

8 CAIIP ¢upmsr Altera Quartus. [Ipogemonctpuposats ymenue | OIIK-1.Y.1




COCMMHATH DJJIEeMEHTHl W  ¢yHKUHoHambHbIe Moaymu ¢ | OIIK-5.V.1
NIOMOUIbI0 KOHTAaKTOB, IIMH M MMEH Ha NpUMEpE CHUHTE3a
3aJJaHHOTO HU(POBOrO YCTPOUCTBA.

9 CAIIP ¢upmsr Altera Quartus. [Ipogemonctpuposars ymenue | OIIK-1.V.1
MOJb30BaThCA  PEJAKTOPOM  BpeMeHHbIX gauarpamMm Ha | OIIK-5.V.1
IpUMepe CHHTE3a 33JaHHOr0 U(POBOro YCTPOHCTBA.

10 CAIIP ¢upmsr Altera Quartus. IIpogemonctpupoBats Dtansl | OIIK-1.V.1
KOMIWIIIMKA TPOEKTa Ha IpuMepe cuHTe3a 3azaHHoro | OITK-5.V.1
1M (ppoOBOTO YCTPOICTRA.

11 CAIIP ¢upmsr Altera Quartus. [Ipogemonctpuposats ymenue | OIIK-1.V.1
HacTpauBaTh MapaMeTpbl JOTHMYECKOro cuHTe3a Ha npumepe | OIIK-5.V.1
CHHTE32a 33JJaHHOTO IM(POBOTO YCTPOHCTBA.

12 CAIIP dupwmsr Altera Quartus. [IpogemonctpupoBats ymenue | OIIK-1.V.1
NOJIb30BAaThC  (PYHKIUSAMH W BO3MOXKHOCTAMHU penakropa | OIIK-5.V.1
¢buznyecKkoro pa3MelieHusl Ha MpUMEpEe CHUHTE3a 3aJlaHHOTO
1I(POBOro yCTPOICTRA.

13 CAIIP ¢upmer Altera Quartus. IIpogemonctpuposats 3tamsl | OIIK-1.V.1
MOJIEJIMPOBaHUsl NPOEKTa Ha IpuMepe cuHTe3a 3azaHHoro | OITK-5.V.1
1M (ppoBOTO YCTPOICTRA.

14 Onementsl s3pika VHDL: IlponemoncrpupoBats ymenue | OITK-1.V.1
WCIIOJIB30BaTh KJIIOYEBBIE cioBa W uaeHTH(ukatopbl Ha | OIIK-5.V.1
pUMepe CHHTE3a 33JJaHHOT0 HU(POBOro YCTPOHCTBA.

15 Onementsl s3pika VHDL: IlponemoncrpupoBats ymenue | OITK-1.V.1
NMPUMEHSATh CHUMBOJIBI M HWMeHa Ha mnpumepe cuHtesa | OIIK-5.V.1
3aJJaHHOTO IM(POBOTO YCTPOUCTBA.

16 Onementsl s3pika VHDL: IlponemonctpupoBats ymenue | OIIK-1.V.1
UCIIOJB30BaTh TIpyHmbsl M uuciaa Ha npumepe cuHtesa | OIIK-5.V.1
3aJJaHHOTO LM(POBOrO YCTPOUCTBA.

17 Crpyktypa  TekcroBoro  omwucanus  s3pika  VHDL: | OIIK-1.V.1
[IponeMoHCTpUPOBATh YMEHHE OMHUCHIBAThH 001IyI0 CTpyKTYpy | OIIK-5.V.1
Ha NpUMepe CHHTE3a 3aJJaHHOTO IM(POBOTO YCTPOHCTRA.

18 CtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | OIIK-1.V.1
[IponemoHcTpupoBaTh yMeHHE HCNONb30BaTh Jekiaapauuu | OIIK-5.V.1
OMOIMOTEK Ha TNpHUMEpe CHHTe3a 3aJaHHOTO IHU(poBOTO
YCTPOMCTBA.

19 CtpykTypa  TekcTtoBoro  omnmcanusa  sa3bika  VHDL: | OIIK-1.V.1
[IponemoHcTpupoBaTh yMeHHE HCHONB30BaTh Aekiapanuio | OIIK-5.Y.1
ENTITY ®na npumepe cuHTE3a 3aJaHHOTO LHU(PPOBOTO
YCTPOMCTBA.

20 CtpykTypa  TekcTtoBoro  ommcanusa  sa3bika  VHDL: | OIIK-1.V.1
[IponemoHcTpupoBaTh yMeHHE HCHONB30BaTh JAekiapanuto | OIIK-5.Y.1
ARCHITECTURE ©Ha npuMmepe CuHTE3a  3aJlaHHOTO
1I(pPOBOro yCTPOICTBA.

21 CtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | OIIK-1.V.1
[IponemoHcTpupoBaTh yMEHHE MCHOIB30BaTh nepemenHsle u | OIIK-5.Y.1
CUTHaJbl Ha TNpHUMEpE CHHTE3a 33aJaHHOTO IHU(PPOBOTO
YCTPOMCTBA.

22 Crpykrypa  tekcroBoro  omucanuss  s3pika  VHDL: | OIIK-1.V.1
[IpogeMoHCTpUpPOBaTh YMEHHE HCMOJIb30BaTh THUMbI AaHHbIX | OIIK-5.V.1
Ha NpUMepe CHHTE3a 3aJJaHHOTO IM(POBOTO YCTPOHCTRA.

23 CtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | OIIK-1.V.1
[IponemMoHCcTpUpOBaTh YMEHHE HcIoNb30BaTh BbipaxeHus u | OIIK-5.V.1




UX HMHTEpHpeTalnrio B LU(POBOM YCTpOIICTBE Ha MpHUMepe
CHHTE32a 33JJAHHOTO IU(POBOTO YCTPOHCTBA.

24 CtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | OIIK-1.V.1
[IponemoncTpupoBaTh ocoOeHHOCTH omucaHusi CTpykTyp Ha | OIIK-5.V.1
IpUMepe CUHTE3a 3a/IaHHOT0 LIU(PPOBOT0 YCTPOICTBA.

25 Crpyktypa  TekcroBoro  omucanusi  s3pika  VHDL: | OIIK-1.V.1
[IponemMoHcTprpOBaTh OCOOCHHOCTH onucanus moBenenus Ha | OIIK-5.V.1
pUMepe CHHTE3a 3a/IaHHOTO IU(PPOBOTO YCTPOICTBA.

26 CtpykTypa  TekcTtoBoro  omnucanusa  sa3pika  VHDL: | OIIK-1.V.1
IIponemoHcTpUpOBaTH 0COOEHHOCTH ornucanus | OIIK-5.V.1
napajjelbHbIX U 0CIEeI0BATENbHBIX ONIEPATOPOB HA MPUMEpE
CHHTE32a 33JJAHHOTO IM(POBOTO YCTPOMCTBA.

[lepeueHp TeM Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOM pabOTHI
MpeICTaBICHBI B Ta0mmie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMS/BHIIOJTHEHUS! KYPCOBOM paboThI

No 1/ [IpumepHSBIii nepedeHb TeM AJIsl KypCOBOTO ITPOSKTHPOBAHHS/BBIITOTHEHHS
B KypcoBO# paboThI

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

BOHpOCBI JUIA HpOBeHGHHH HpOMC)KyTO‘IHOfI arrecraqiu B BHUIC TGCTI/IpOBaHI/IH
MpeACTaBICHBI B Ta0mie 18.

Ta6muia 18 — [IpumepHsIii TepedeHs BOIPOCOB ISl TECTOB

Kon

No /it [IprmMmepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB
MHJMKaTOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (hOpMBI
00ydJeHus1, TpeICTaBIICHBI B Tabymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

1 OO00O01IeHHBIH aNrOPUTM CHHTE3a KOMOWHAIIMOHHBIX YCTPOHCTB. Onrcanue
nudposoro ycrpoiictea B CAIIP Quartus II ¢ ucons3oBanremM HHCTpyMEHTAPUS
rpaduueckoro uatepgeiica.

2 CuHTE3 CHHXPOHHOTO KOHEYHOT0 aBToMarta. Onucanue mudpoBoro yCTpoucTa B
CAIIP Quartus II ¢ ncnosp30BaHrEM HHCTPYMEHTAPHUS TEKCTOBOI'O PEJAKTOPa Ha
s3pike VHDL.

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIME  MPOLEAYphl  OLEHUBAHUSA
UH/MKATOPOB, XapaKTepU3YIOIIUX J3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIl, pernameHTUpyOIUX TOPSAOK M MPOLERYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTalluu O0ydaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JUIsl 00 yJarOIIUXCs 0 OCBOCHHIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKa3aHUs IS OOYYArONIMXCS TI0 OCBOCHHIO JICKIIMOHHOTO
Marepuaia .

OcHOBHOE Ha3Ha4YeHHWE JICKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
rIyOOKOe W SCHOE W3JOKEHUEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIMH B




paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHHUH
(yHAaMEHTaNbHBIX NpPOOJEM JUCHMIUIMHBI, METOJOB HAy4yHOrO IO3HaHMSA, HOBEHIIMX
JOCTIDKEHUH Hay4yHOH MbIciau. B yueOHOM mporiecce JeKIUs BBIMOIHSAET METOH0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YyHKIMU. JIeKI1s pacKkpbIBaeT NOHATUIHBIN anmapat
KOHKPETHOU oO0yacTu 3HaHus, €€ MpoOJieMbl, JaeT LEeJIbHOE MPEICTaBICHHE O IUCIMILIMHE,
IIOKa3bIBAECT B3aUMOCBS3b C IPYTUMU JUCLHUIIIIMHAMH.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIONIMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEIOCTHBIX, B3aMMOCBS3AHHBIX 3HAaHUH, YPOBCHb
KOTOPBIX OINpPEEIIIEeTCS LEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4EHHE OIbITa TBOPUECKOH pabOThI COBMECTHO € MPENOJaBaATEIEM;

— pa3BuUTHE NPOPECCHOHATBHO-JIENOBBIX  KAauyecTB, JIIOOBM K TpEeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIIICHHUS.

— TOSBIIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO AJIsSi CAMOCTOSTENILHON paOOTHI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKHM U O
IIPOTHO3€E UX pa3BUTH Ha OJIKaIINe TOJIbI;

— HayuyuTbCs METOJUYECKH oOpadaTbiBaTh MaTepuasl (BBIAEIATH IJIABHBIE MBICIH U
IIOJIOKEHUSA, IPUXOAWTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh KX B Pa3iIM4YHBIX
dopmynHupoBKax);

— TOJIy4eHHE TOYHOI'O IOHUMAHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKUMOHHBI MaTepual MOXKET CONPOBOXKIATbCA JIEMOHCTpalUMed CIaijoB U
UCIOJIb30BaHUEM pA3JaTOYHOIO MaTepuajla IpU IPOBEIEHUM KOPOTKMX JHUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJEIBbHBIX TEMATHK MO JUCLIUIUINHE.

11.2. Meronuueckue yka3zaHHUs A OOyYarOMIMXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHSITHUH.

[IpakTrueckoe 3aHITHE SBISICTCS OAHOM W3 OCHOBHBIX ()OPM OpraHu3aIluu y4eOHOTO
mporecca, 3aKII0YaroNIasicsi B BEIMOTHEHUHN 00yUJaIONTUMUCS MO/ PYKOBOJCTBOM TPEIoIaBaTes
KOMIUIEKCa YYEOHBIX 3aJaHUi C 1EJbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOMH
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHUH U HABBIKOB, OIBITA TBOPUYECKOH IEATEITHHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS Ui 00YUAIOMIErocs SBJISCTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU IEATENBHOCTH 110 U3Yy4aEMOW TUCLIUIUIMHE.

[Tnanupyembie pe3yibTaThl TP OCBOCHUH O00YYAIOIIMMCS TIPAKTUYCCKUX 3aHITHIA:

— 3aKperuieHue, yriayOJleHHWe, paclIMpeHre W JAeTalu3alis 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 3a]1ay;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHEC HOBBIMM METOJAMH W METOAMKAMH H3YYCeHHs] KOHKPETHOW Yy4eOHOM
M CITUTIINHEL,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TOMYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJ]aHUI;

— obecriedeHne parMmOHAIBPHOTO COYETaHUSI KOJUICKTUBHON M MHAUBUAYAIHHOU (GopM
00yJeHwUsI.

TpebGoBaHus K TPOBEICHUIO TPAKTUICCKUX 3aHATUN

[TpakTudeckue 3aHATUS MPOBOMITCS B WHTEpAaKTHBHOW (opme - pa3bop u pelicHue
CUTYallMOHHBIX 3a/lad Ha 3asBlieHHble TeMbl. Ha MpakTU4YeCKOM 3aHATUU MPEnojiaBareib
pazbupaeT TUMOBYIO 3ajady B MEpBOM yacT 3aHsATHs. Jlamee oOydaroniuecs: caMOCTOSTEIbHO
MOBTOPSIIOT COOTBETCTBYIOIINE ACHCTBUSA HAa KOMIbIOTepe B cpene Quartus Prime Bo BTOpO#
HaCTHu 3aHATHUA. O6yqafonmecs1 AOJIKHBI TPOACMOHCTPUPOBATHL HA KOMIIBIOTCPEC OCBOCHUC TCMBIL
U YMETh OTBETUThH Ha BOMPOCHI, OTHOCSIIUECS K XOAY PELICHUSI.




11.3. Meronuueckue ykasaHus Ui OOy4aroIIMXCs IO BBITOJHEHHIO JaOOpaTOPHBIX
pabor.

B xozme BbImOMHEHHS J1a0OpPaTOPHBIX paboT oOyyaromMHCsS IOJKEeH YIIyOuTh H
3aKpeNuTh 3HAHUS, MPAKTUYECKUE HABBIKM, OBJA/JIETh COBPEMEHHOM METOIMKON M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTHKOH OO0Yy4arolerocs.
Brimonnenune 1abopaTtopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-MPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKOMN YaCTEeH U KOHTPOJIBHBIX MEPOIIPUATU.

Brimonaenne mabopaTopHBIX pabOT OO0ydaromUMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3YyYeHHs] TUCLMIUIMHBL, OIpeNenseMoil y4eOHbIM IUIAaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4Yarouierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMSA TIPOLIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JTaHHOM TUCIUILINHBI,

— 3aKpeIUIeHHe, pa3BUTHE U JETalu3allisl TEOPETHMUYECKUX 3HAHHUM, MOJYYEHHBIX Ha
JCKIHSIX;

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3yIaeMOU TUCIUILINHE;

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSTEIBHOM  paboTel ¢ Ja0OpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3agaHue B TpeOOBAaHUA K IPOBEACHHMIO JTJA0OPATOPHEBIX padoT

Ilepen  BbIMOJMHEHHWEM  JIAOOPATOPHBIX  pabOT  CTYAEHT  JOJDKEH  U3Y4YUTh
COOTBETCTBYIOIIMK TEOPETHYCCKUH Marepwall, a TakkKe IOJydduTh Y MPenoIaBaTels
WHANBUAYAIbHOE 3a/JlaHhe, KOTOpOoe€ OH OyAeT BHINONHATH B MPOIECCEe MPOBEIACHUS
nabopaTopHOH PabOTHI.

Crpykrypa u dhopMa oTyeTa o 1abopaTopHOii paboTe

Otuer o maboparopHOil paboOTe MOKEH COAEpPKATh CBEICHUS, WIUTFOCTPUPYIONIUE
BBITIOJIHEHHE CTYJIECHTOM J1abopaTopHOl pabOThI: Ieibh pabOThI, ONMUCAaHWE JTAOOpPATOPHOMU
YCTaHOBKH, UHANBUAYAILHOE 3aaHKE, TPOIIECC BHITIOTHEHUS pa0OThI, pe3yabTaThl U3MEPEHHUIA,
HEOOXO/IMMBIE PACUEThI, BBIBOJIBI.

TpeboBanus k ohopMIIEHUIO OTYETa O JIabopaTopHO paboTe

bnaHk TUTYNBHOTO JHCTa OTYETa O JIabopaTopHO paboTe pacmonoxkeH Ha caiite I'YAIL
http://guap.ru/guap/standart/titl_ main.shtml. Otder gomxeH ObITH OGOPMIICH IO TpaBUIAM
0 OpMIICHHS TEKCTOBBIX JTOKYyMEHTOB B cooTBeTcTBUU ¢ ['OCT 7.32-2017.

11.4. Meronuueckue yka3aHus A 0OYYaIOUIMXCS 10 MPOXOKACHUIO CaMOCTOSTEILHOM
paboTsl

B Xxoze BBINOJHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUIHIiCS BBIOTHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IperoAaBaresisi, HO 0e3 ero HemocpeICTBEHHOrO
Y4YaCTHA.

st oOydaroruxcst 1Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOSTENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporecce BBITIOJIHEHHUS CaMOCTOSITENBHOW paboThI, y oOyuaromerocs (Gopmupyercs
nesnecooOpasHoe MiIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPHOOpETaeMbIX 3HAHHM, oOecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOyuYeHHs, IOMOTaeT TIOJXYYUTh HABBIKM IOBBIIICHHS
po¢eCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOMIMMU  CAMOCTOSITENIbHYIO — paboTty
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa Mo JUCIHILINHE;

— METOJUYECKHE YKa3aHHUS MO BBIMOJIHEHHIO KOHTPOJBHBIX paboT (i 00ydyaromuxcs
10 3204HOU (hopMe 0OyueHUs).



11.5. Meronuueckne yKa3zaHUs Ui OOYYalONMIUXCS 10 TPOXOXKICHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMATPUBAET KOHTPOJIb KayecTBa 3HAHMM
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHUS XOJla OCBOCHHS
JUCIUTUIAHBI.

Tekymuil KOHTpOJIb YCIIEBAEMOCTH OCYLIECTBISIETCS B TEUYEHHUE BCEro CceMecTpa
(cemecTpoB) Ha JTAOOPATOPHBIX 3AHATHSAX MO HECKOJIBKUM KPUTEPHSIM:

- KOJIMYECTBO J1aOOpaTOpPHBIX padOT, KOTOPOE CTYAEHT YCHEN BBIMOJHHUTH U 3alUTHThH
KaK B OTBEJCHHbIE JJISl 3TOTO KaJeHIapHbIe CPOKH, TaK U B TEUCHHE CEMECTPA B LIEJIOM.

- TEMII W Ka4yeCTBO BBIMOJHEHUS JaO0OpaTOPHBIX PadOT, T.K. YCHEUIHOE BBITOJHEHHE
71a00paTOpHBIX PabOT CTYACHTOM BO3MOXHO TIPU COOTBETCTBYIOUIEM OCBOCHHUU TEKYLIETO
JIEKIIMOHHOTO U MPEBIAYIIETO IA00paTOPHOTO MaTepHarna.

- OLCHKH, TMOJYYEHHBIE CTYAEHTOM II0 pe3yNbTaTy 3allluThl KaXJI0¥ 1abopaTopHOi
paboTsr;

- TeKymiasi paboTa CTyJeHTa Ha IPAKTUYECKUX 3aHATHIX.

Ucnonszyemas B I'Y AIl moxynbpHO-peliTuaroBast cucrema (cM. Ilomoxkenne «O Tekymem
KOHTpOJIE YCIEBAEMOCTH U MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuatommxcs mo
mporpamMmbl  Bbiciiero ooOpazoBaHusi» u Ilonmoxkenune «O MOIYIBHO-PEHTHHTOBOM CHCTEME
OLIGHKM KauyecTBa yueOHOH pabotbl crymeHtoB B I'YAII») mpenycmarpuBaer (opMupoBaHHE
UTOTOBOW OLIEHKH Ha OCHOBE MPOXO0XKJIEHUS TEKYILIEro KOHTPOJIS YCIEBAaEMOCTH (B CEMeCTpe) U
OPOXOXKICHUS TPOMEXKYTOYHOH aTrecTauuu. baiibl, OoTBeACHHBIE Ha pabOTy B ceMecTpe,
HAUMCIISIOTCS 3a MOCEHICHUE JIEKIIMOHHBIX M MPAaKTHUYECKUX 3aHATUN U BBIMOJHEHHE U 3aIIUTY
71ab0paTOPHBIX paboT, MPHYEM KOJIMYECTBO OAJUIOB 3aBUCUT OT OLICHKH, IMOJYYCHHOH 3a 3aIlHuTy
K101 1abopaTopHOit paboThl. JlOTIOTHUTEbHBIE OOHYCHBIC OaJTBI MOTYT OBITh HAYMCIICHBI 110
UTOTaM pabOTHI CTYACHTA HA MPAKTUYECKUX 3aHATUAK. TakuM 00pa3oM, UTOTOBast OIICHKA MOYKET
ObITh HIKE MOJYyYEHHOM Ha MPOMEXKYTOYHOM aTrTecTaluy MpH Cla0dbIX W/WIH HEMOJIHBIX
BBITOJIHEHUH U 3aIIUTE Ta0OPAaTOPHBIX PabOT B TEUCHUE CEMECTPA.

11.6. Meronuueckue ykazaHusi JUig 00y4aroIUXcs MO MPOXOXKIACHUIO MPOMEXYTOYHOMH
aTTeCTallUu.

[Ipomexxyrounass  arrectanust  oOyyarolIMXCs  HpeAycMaTpuBaeT  OLIEHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opma OLEHKH 3HAaHUM, MOJNYyYEHHBIX OOyYaloIIMMCi B IpoLEcce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHONU pabOThl, CHOCOOHOCTH
OPUMEHATh MUX JJIS PEIICHUs NPAaKTUYEeCKUX 3a/1ad. DK3aMeH, KaK MpPaBWIIO, NMPOBOAUTCS B
MEeproJ, SK3aMEHAIMOHHOM CECCHUM M 3aBEpIIACTCS aTTECTAIMOHHOW OIEHKON «OTJIUYHO»,
«XOpOILIO», «YIOBJIECTBOPUTEILHO», «HEYIOBICTBOPUTENbHO». JIJIi JaHHOW JMCUMIUIMHBI
9K3aMeH IPOBOAUTCS B MEPBOM M3 JIBYX CEMECTPOB, OTBEICHHBIX Ha TUCIUIUIMHY, U HAIPaBJIeH
Ha TPOBEPKY CHOPMUPOBAHHOCTH HMHIUKaTOpa KommereHuui "3mare". Jlng -sKk3aMeHa
bopMHpYIOTCSI  TEOpeTHYECKHe BOMpPOChl (cM. Tabm.15), HW3 KOTOPBIX COCTaBISIOTCS
9K3aMEHallMOHHbIE OMJIETHI, BKJIIOYAIOIIKE 10 JIBa BOIIPOCA.

— muddepeHIMpoBaHHBI 3a4eT — 3TO (¢GopMa OIEHKH 3HAHWH, IOTYyYEeHHBIX
o0y4aromuMcsl TpU U3YYEHUH AUCLMILTUHBL, TPU BBIMOIHEHUH KYPCOBBIX MPOEKTOB, KYpPCOBBIX
paboT, Hay4HO-HUCCIIEJOBATENBCKUX pabOT U MPOXOXKACHUN MPAKTUK C aTTECTAIHOHHON OLIEHKOM
COTJIIMYHO», «XOPOILO», «YyIOBJIECTBOPUTEIHHO», «HEYAOBIETBOPUTENbHOY». Jlns maHHOU
JUCUUIUTMHBL AU depeHnpoBaHHbI 3a4eT TPOBOJUTCS BO BTOPOM M3 JIBYX CEMECTPOB,
OTBEJICHHBIX HA JAWUCLUUIUIMHY, W HaIlpaBJIeH Ha NPOBEPKY C(HOPMHUPOBAHHOCTH HHIMKATOpa
komrereHimii  "Ymers".  JuddepeHunpoBaHHBI  3aueT  MPOBOAUTCS IO  OuieTam,
c(hopMUPOBAHHBIM M3 BOMPOCOB MPAKTHUECKOW HAMpPaBICHHOCTH (CM. Tabi.16): kpome Ouiera



CTYACHTY BbIIa€TCS BapHaHT IIU(PPOBOrO yCTPOICTBA, HA MPUMEPE CHHTE3a KOTOPOTO B MAaKeTe
CAIIP Quartus Prime Lite Edition cTyneHT mopKeH MPOAEMOHCTPUPOBATh YMEHHS paboTaTh ¢
naketoM M ¢ s3pikoM VHDL. JluddepeHunpoBanHblii 3a4eT MPOBOJUTCS B J1a0OpaTopuu
mu(ppoBOil CXEMOTEXHUKH Ha KOMIBbIOTEpax HemocpeacTBeHHO B makere Quartus Prime Lite
Edition.



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.
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