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1. IIEJTA OCBOEHMSI M CLUILIMHBI (MOY.JI5T)

1.1|Lens qucuumuinHbl — GOPMHUPOBAHHUE TEOPETHYECKUX 3HAHUI U MPAKTUYECKUX HABBIKOB MIPOEKTHPOBAHUS DJIIEMEHTOB
TEXHUYECKUX CPEICTB HHPOPMAIIMOHHBIX CHCTEM.

1.2|3apagamMu qUCTMITIIMHBI B COOTBETCTBHH C YKa3aHHOU IEJIBIO SBIISIOTCS:

1.3 |- mony4enue 3HaHUH O MPUHIMIIAX OPraHU3ALMU IPOTrPAMMHPYEMBIX JOrndeckux nHrerpanbHeix cxem (IJIMC) u
MOCTPOCHUS MPOrPaMM, TIO3BOJISIOIIMX BBIMOJHATH KOHQUryprposanue [TJIMC B cOOTBETCTBHH C peliaeMoii 3aaa4eid;

1.4|- popmMupoBaHHE HABBIKOB HCIIOJIL30BAHMS SI3GIKOB ONMCAHUS AIIapaTyphl NP IPOEKTUPOBAHMS HU(BPOBEIX HJIEMEHTOB
TEXHUYECKUX CPEACTB HHYOPMAIIMOHHBIX CUCTEM;

1.5]- ocBOCHHE TEXHOJIOTHH PEANN3AIMU IPOSKTOB B COBPEMEHHBIX CHCTEMaX aBTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS
(CAITIP), no3BOJSIOIIMX BBITOJIHATH Pa3pab0TKH HA MUKPOCXEMaxX ¢ MPOrPaMMHUPYEMOH CTPYKTYPOH.

2. MECTO JJUCLHMILIUHBI (MOJY.151) B CTPYKTYPE OEPA30BATEJIBHOM IIPOI'PAMMBI
Hukn (pasnen) OIT: |El .B
2.1|TpeGoBanus K nNpeaBapuTeJbLHOMH MOAr0TOBKE 00y4YaloIerocs:

2.1.1|AnroputMuYecKue S3bIKH U TPOrpaMMHUpPOBaHIE

2.1.2|OCHOBBI ANIEKTPOHUKH

2.2 | IucumnauHbl (MOAYJIM) M IPAKTHKH, /5 KOTOPHIX OCBOEHUE JaAHHOI AUCHUTIMHBI (MOIYJ/ISl) HEOOX0ANMO KAK
npeJLiecTBYOIIEE:

2.2.1{IIpou3BoacTBEHHAS IPAKTUKA

2.2.2|BblnonHeHye U 3allUTa BbITYCKHON KBaIM(UKALMOHHOM paboTh

2.2.3|lIpenauruioMHast mpakTUKa

2.2.4|TIporpaMMupoBaHrie MUKPOIIPOLIECCOPOB

3. KOMIIETEHIIMHN OBYYAIOIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHBI
MOoAayJisl)

IIK-5: Criocoden ocymiecTB/IsiTh OPraHM3alMOHHOE H TEXHOJIOTHYECKOoe o0ecledyeHne KOAHPOBAHUS HA A3bIKAX
NPOrpaMMHPOBAHUS

IIK-5.2. KoHTpo/MpyeT cOOTBETCTBHE Pa3pa00TAHHOIO KO/Ia M NIpoLiecca KOAUPOBAHMS HA A3bIKAX NIPOIPAMMUPOBAHHUS
NPUHATHIM B OPraHU3allMM WM NIPOEKTEe CTAHAAPTAM M TeXHOJIOIHAM

3HaTh

SI3BIKM OITUCAHUS alapaTypbl, METOIbI pa3pabOTKU U KOHTPOJISI KOJOBOTO MPEACTABICHUS IU(POBBIX YCTPOUCTB

YmMmeTb

pa3pabarhiBaTh MPOTPAMMHBIH KO/ OTIMCAHUS IIUPPOBBIX YCTPOHCTB U KOHTPOJIMPOBATH MPABUILHOCTh €T0 Pean3aiui
Baanersb

MpreMaMy KOHTPOJIS COOTBETCTBHSI Pa3pab0TaHHOTO KOJa M Mpolecca KOJUPOBAHUS CTaHAaPTaM M TEXHOJOTHSM, IIPUHSATHIM B
OpraHu3alMy WK MPOEKTE

B pe3yabTaTe 0cBOGHHS AUCHUIIIMHBI (MOAYJIS) 00y4AIOIIHUIiCs T0KEH

3.1|3unaTn:

3.1.1|TexHosIOrUM TPOrPaMMHUPOBAHNUS, CTPYKTYPbI U HIPUHIIMIIBI OpraHu3aluu 0a30BbIX HU(PPOBHIX y3JI0B, HA3HAYECHUS U
HPUHLUIEI HCIIOIb30BaHUS HU(POBEIX YCTPOHCTB B MH(YOPMAIIMOHHBIX CHCTEMaX

3.2|YmeTn:

3.2.1|ucnonb30BaTh ONEPATOPbI IPOrpaMMUPOBAHUS IPYU HAMCAHUU IPOIPAMMHOTO KOJIa, BBIIOJNHATH Pealu3aliio qU(POBbIX
YCTPOICTB Ha OCHOBE 0a30BBIX IU(PPOBBIX CTPYKTYP, OCYIIECTBIATH OTIAAKY U BepHU(DUKAIIIIO IIPOTPaMM, BBITTOIHAT
CXEMOTEXHUUECKYIO PEAIU3ALUIO0 SIEKTPOHHBIX YCTPOUCTB

3.3|Baaners:

3.3.1|ucnonp3oBanHus cUCTEM aBTOMATU3UPOBAHHOTO ITPOCKTUPOBAHUS, METOI0B U IIPUEMOB HAITMCAHUSA U OTJIAKU IPOrpaMM

4. CTPYKTYPA U COJAEPKAHHUE JUCIUIIJIMHBI (MOAYJI)

Kon HaumenoBanue pa3aenoB u Tem /Buj 3ansatusi/| Cemectp / | Yacos | Komnerten- | Jlutepatypa ®opma
| 3apaTusa Kvpe 10707 KOHTDOJS
Pa3gen 1. OcHOBBI A3bIKA ONMCAHUSA
annapatypst AHDL
1.1 Onementsl s3pika AHDL /Tema/ 4 0




1.2 OnemenTsl si3p1ka AHDL (uncna, KOHCTaHTHI, 0,5 I1K-5.2-3 JI1.1J12.1 DK3aMeH
CHUMBOJIbI, UMEHA, 3apE3ePBUPOBAHHBIC KITFOUCBHIC €
CJI0Ba U UIICHTU(UKATOPBI, TAPAMETPHI).
ApupMeTHIeCKUe U IOTHISCKUE BBIPAKEHHS U
omnepaTopsl. [IpocThie THITB TepeMEHHBIX (IOPTH,
y3J1bl, rpymisl). /Jlex/
1.3 OcHoBbI s13bIKa onucanus annaparypsl AHDL /Cp/ 6 I1K-5.2-3 JI1.1J12.1
€
Pa3gen 2. OnepaTopbl TEKCTOBOT0 OMUCAHHUSA
npoexta B AHDL
2.1 DJeMEHTBI TEKCTOBOI'O onucaHus npoekra /Tema/ 0
2.2 OmnepaTopsbl 3arojoBKa, BKJIIOYEHHUS, 0003HAYCHHUS, 0,5 I1K-5.2-3 JI1.1J12.1 DK3aMeH
3aJJaHUsl KOHCTAHTBI, O0BSBJICHUS TAPAMETPOB, 91
OMUCAHMS IPOTOTHIIA, 33IaHHs OMIIUH, KOHTPOJISL.
/JTex/
2.3 OmnepaTopbl TEKCTOBOT'O ONUCAHUS NPOEKTA B 6 [1K-5.2-3 JIT.1J12.1
AHDL /Cp/ €
Paznen 3. IIpuMeHeHne KOHCTPYKIUI A3bIKA
AHDL
3.1 Jloruueckue oneparopsl u ypaBHenus /Tema/ 0
3.2 Jlornueckue ypaBuenus. [lepemennsie Tuna Node. 0,5 [IK-5.2-3 JIT.1J12.1 DK3ameH
HmenoBannbie onepatopsl. OJHOMEpHbBIE U €
BpPEMEHHbIE IPYMIbL. J[ByMepHbIE MaCCHBEI.
Tabnuuel uctuaHoct. Oneparops! Beioopa IF
THEN u CASE. Oneparopsl FOR GENERATE u
IF GENERATE. /Jlex/
33 [Mpumenenune konctpykuuii sizika AHDL /Cp/ 20 IK-5.2-3 JI1.1J12.1
€
Pa3gen 4. Onucanne KOMOMHALIMOHHBIX CXeM Ha
s3pike AHDL
4.1 KoMOuHannoHHsle Jorndeckue cxembl /Tema/ 0
4.2 [udpatopsl, nemudpaTopbl. MyJIbTHILIEKCOPSI, 0,5 IK-5.2-3 JI1.1J12.5 DK3aMeH
JeMyIbTUILIEKCOopbl. CxeMbl MOHTaxkHOro 1 u €]
WJIN. Peanu3anust TOTUKA C aKTUBHBIM HU3KHM
ypoBHeM. /JIex/
43 OcBoeHHEe MOJICTUPOBaHNUS paObOTHI U(POBBIX 2 MK-5.2-Y | JJ1.1J12.5J13.1 3amura
cxeM B cpene Quartus 11 /JIa6/ €] nabopaTopHOH
paboTsl
4.4 IMporpamMupoBanue nemudpaTopoB U 2 [1K-5.2-3 JI1.1J12.5 Ortuer o
npeobpasoBareneii ko1oB Ha si3pike AHDL /I1p/ € NIPaKTUYECKON
pabote
4.5 Onrncanne KOMOMHAIMOHHBIX CXEM Ha SI3BIKE 24 [1K-5.2-3 JI1.1J12.5
AHDL /Cp/ €
Paspea 5. [locinenoBaTeJbHOCTHAS JIOTHKA B
AHDL
5.1 MexaHu3Mbl (YHKIMOHUPOBAHUS U 0
HCTIONB30BaHUS MPUMHUTUBOB /Tema/
5.2 CTpyKTypa U MeXaHU3MbI () yHKIIMOHUPOBAHHS 0,5 [IK-5.2-3 |JI1.1J12.1 JI2.5 DK3ameH
MPUMHUTHBOB. VCNONB30BaHIE TPHMHUTHBOB. €|
Omnncanue perucTpoB: MapauIeiabHOTo,
oCJe10BaTeNIbHOT0, YHUBEpcaibHOro. Onucanue
CYETYHKOB: CyMMHPYIOIIETO, BBIYUTAIOIIETO U
yYHUBepcaJbHOrO. Vcrnonb3oBaHue MaKpodyHKIHUH.
[udpossie aBToMaThl. BoccTanoBneHne
COCTOSIHUS IU(PPOBBIX ABTOMATOB MOCTIC
HETPaBHIBHBIX COCTOSIHUMA. /JIek/
53 [TpuMUTHBEI TPUTTEPOB U LIHU(PPOBHIC 2 [IK-5.2-Y JIT.1J12.1 3amura
YCTpOICTBa HAa UX OCHOBE IIK-5.2-B JI2.5J13.1 nabopaTopHOi
/J1a6/ 91 paboThI
5.4 [MocnenoBarenvHOCTHAs toruka B AHDL /Cp/ 26 [K-5.2-3 |JI1.1J12.1 JI2.5

€]




Pa3znen 6. CHHTAKCHC H 0IIePATOPBI A3bIKA
VHDL

6.1

Ocnossl s361ka VHDL /Tema/

6.2

Andasur s3bika. Uncina. CUMBOJIBI U CTPOKH.
Kommenrtapun. Tursl faHHBIX. [IpOCTBIC THITHI.
Cr10o>xHBIE THITBI: OUTOBBIE BEKTOPHI, CTPOKH,
arperatbl, MaccuBbl. [ToaTumsl. OOBEKTHIL.
ATpubytel. KomnoHeHThI. Boipaxenus.
Omnepatopsl. [TocaenoBaTebHbIE ONEPATOPHI:
NPUCBAaNBAHUs, YCIOBUS U BBIOOpA, OXKUAAHMUS,
MOBTOPEHHUs, MPOBepKH. [TapaninenbHbie
omneparopsl. Onepatop Gioka. /JIek/

0,5

IK-5.2-3

JI1.1J12.2
22

DK3aMeH

6.3

CunTakcuc u oneparopsi sizbika VHDL /Cp/

IK-5.2-3

JI1.1J12.2
22

Pa3nen 7. Onucanue npoexta B VHDL

7.1

Nepapxuueckas ctpykrypa npoekra B VHDL.
Crunun onucanus npoekra. /Tema/

72

Uepapxuueckas ctpykrypa npoekra B VHDL.
Crunu onucanus npoekra. Murepdelic u Teno
00bexT. Moayns ENTITY. ApxurektypHbie Tena.
IToBeneHuecKoe OMUCaHUE apXUTEKTYPHI.
IToToxoBoe onucanne apxuTeKTypsl. CTpyKTypHOE
oInucaHue apxXuTeKTypbl. OnucaHue
koHpuryparun. /JIex/

IK-5.2-3
IIK-5.2-V

JI1.1J12.3
33

DK3aMeH

73

Onwucanue npoekra B VHDL /Cp/

IK-5.2-3

JI1.1J12.3
33

Pa3nen 8. IIpoexTHpOBaHHe JIOTHYECKHUX CXeM B
VHDL

8.1

IpeacTaBieHre KOMOMHAIMOHHBIX JIOTHYECKUX
cxem Ha s3e1ke VHDL /Tema/

8.2

®DOpMBI ITPEICTABICHUS JIOTHYECKUX (YHKIHIMA.
Jloruyeckue 3JeMEHTHI U AeITHPPaTOPHI.
Mynprunnexkcopsl. Onucanue TpUrrepoB U
peructpoBbix cxem. Cuerunku. [udpossie
aBTOMATHI. /JIeK/

0,5

IK-5.2-3

JI1.1J12.4
33

DK3aMeH

8.3

IIporpamMmupoBaHre KOMOMHAIIOHHBIX CXEMBI Ha
s3pike VHDL /TIp/

MK-5.2-¥

JI1.1J12.4
33

Ortuer o
MIPaKTUYECKOU
pabote

8.4

IIpoektuposanue norudeckux cxem B VHDL /Cp/

JI1.1J12.4
33

Paznen 9. KondurypupoBanue KOMIOHEHTOB
cxem B VHDL

9.1

ITapameTpsl HACTPOIKHK U KOHYUTYPUPOBAHUS
/Tema/

92

ITapameTpbl HACTPOIKHN U KOHYUTYPUPOBAHHSI.
3anepKu cursanoB. Paszpelienne CUrHajaoB 1
muH. Onucanue moHTakHoro MJIN u ob6mei
LIMHBL. BEKTOpHbIE CUTHAIIBI U pETYJIsipHbIE
CTPYKTYpBL. All)aBUT MOJICTTUPOBAHNUS 1 MTAKETHI.
Omucanne maketa. OnucaHue Tea MmaKeTa.
Konnenimu BUAUMOCTH ONMMCAHNH B 0OBEKTOB.
/Jlex/

0,5

IK-5.2-3
IIK-5.2-Y

JI1.112.7
D4

DK3aMeH

9.3

KougurypupoBanue komrnonentos cxem 8 VHDL
/Cp/

[1K-5.2-3
IK-5.2-V

JI1.1J12.7
24

Pa3nen 10. [IporpamMmmupoBaHue J0rHYecKHX
HHTErpPajJbHBIX CXeM

10.1

IIporpaMMupoBaHHE JIOTHUYECKUX UHTETPATbHBIX
cxeu /Tema/

10.2

ITonroroBka K 3x3aMeny /Jk3aMeH/

8,65

I1K-5.2-3
MK-5.2-¥
IK-5.2-B

JI1.1 J12.1J11.1
33




10.3 Craua sx3amena /UKP/ 4 0,35 IK-5.2-3 [JI1.1J12.1J11.1
IIK-5.2-y 93
I1K-5.2-B

10.4 Koncynberanus nepen sx3amenom /Konc/ 4 2 MK-5.2-3 |JI1.1 J12.1J11.1
IIK-5.2-y 33
I1K-5.2-B

10.5 [MonroroBka KOHTpOJILHOU padoTs /Kp3/ 4 10 MK-5.2-3 |JI1.1 J12.1J11.1
IK-5.2-y 93
TIK-5.2-B

5. OHEHOYHBIE MATEPHAJIBI 110 JUCITUIIJIMHE (MOAYJIIO)

OrneHouHble cpencTBa AqucuuIuinHbl "TIporpaMMUpoBaHue JOrMYECKUX HHTErPAJIbHBIX CXeM' MPeICTaBIeHbl B IPUIOKEHUH K
paboueii mporpamMMe IUCHUIIIAHBI

6. YHAEBHO-METO/JNYECKOE U UTHOOPMAIIMOHHOE OBECIHIEYHEHHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHas JIUTepaTypa

Ne ABTODBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | KommuaecTtBo/
rox Haspanue DbC
JI1.1 |Xononos C.H. IIporpaMMupoBaHHE JIOTHYECKUX UHTETPAIIBHBIX CXEM : Psazans: PULL ,

VYuebuoe mocobmne PI'PTVY, 2013, |https://elib.rsre
u.ru/ebs/downl
0ad/1078

JI1.2 |Bbubwumo I1. H. OcHoBHI s3p1ka VHDL Mockga: 5-93455-056-
COJIOH-®, X,
2016, 200 c. http://www.ipr
bookshop.ru/9
0427 .html
6.1.2. lono/iHUTeIbHAS JIMTEPATypa
Ne ABTOpBI, COCTaBUTEIH 3arnaBue WsnarensctBo, | KomudectBo/
roja HazBanue DbC
JI2.1 |A.C. Ammuxmun IIporpammupyemsble JOrndeckre HHTerpaibHble cXxeMbl (yactb |Pszanb: PUL] ,

I) : YueOHOE ocoOue PI'PTY, 2005, https://elib.rsre
u.ru/ebs/downl
0ad/226

JI2.2 |Canpeikun A.H., OcHnossl s3pika VHDL: Y.1 : Metoaudeckue ykazaHus Psazans: PULL ,

Toctua A.M. PI'PTVY, 2015, |https://elib.rsre
u.ru/ebs/downl
0ad/556

JI2.3 |Canpeikun A.H., Ocnossl s361ka VHDL: Y. 2 : MeToaudeckue yka3zaHus Pszans: PULL ,

T'octun A.M. PI'PTY, 2016, https://elib.rsre
u.ru/ebs/downl
0ad/560

J12.4 |Canpsikun A H., OcHoBbl s3p1ka VHDL. Yacts 3 : MeToauueckue yka3aHus Psazans: PULL ,

Toctua A.M. PI'PTV, 2017, |https://elib.rsre
u.ru/ebs/downl
0ad/568

JI2.5 |Homa H.U. Teopus aBromaroB (IIpoekTupoBanue HGPOBLIX YCTPOUCTB Ha |Pszanb: PUL] ,
TIUINC) : Metoauyeckue yka3aHus PI'PTY, 2011, https://elib.rsre

u.ru/ebs/downl
oad/781




Ne ABTOPBI, COCTaBUTENHN 3arnaBue UsnarensctBo, | KommuecTso/
roz "a3Banue DbC
JI2.6 |Campeikun A.H., OcHnoss! s3pika VHDL. Yacts 4 : Metoanueckue yKazaHHs Pszann: PULL s
Toctua A.M. PI'PTVY, 2018, |https://elib.rsre
u.ru/ebs/downl
0ad/1870
6.1.3. MeTtoauueckune pa3padoTku
No ABTOpBI, COCTaBUTEIH 3arnaBue WznatensctBo, | KommuectBo/
o HazBaHue ObC
JI3.1 |Xomnomos C.H. TIpoektuposanue udpobix ycrpoiicts Ha [TJIMC B CATIP Pszans: PULL R
Quartus II : Metoauyeckue yka3aHus PI'PTY, 2012, https://elib.rsre
u.ru/ebs/downl
0ad/1006
6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHHKAIMOHHOM ceTH "UHTepHeT"
91 |IIporpammupyeMsble JOIHYECKHE HHTETpallbHbIe CXeMbl (dacTh 1): Yueb. nocodue / A.C. Amuxmus, Psa3an. T'oc.
paguoTexH. akaa. Ps3anb, 2005. 88 c.
92  |bubwuno, I1. H. Ocuoss s3eika VHDL / I1. H. bubuno. — M. : COJIOH-TIPECC, 2010. — 200 c.
93  |bubwuno, I1. H. Cunres norudeckux cxeM ¢ ucnonb3oBanueM s3pika VHDL / I1. H. bubumo. — M.: COJIOH-ITPECC, 2009.
—384c.
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6.3 IlepevyeHb NPOrpaMMHOro o0ecredeHns1 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

NMPOU3BOICTBA

HauMeHoBaHue Onucanue

Quartus II Web Edition ver. 11.0 Ceoboanoe ITO

6.3.2 llepeyenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 |CI/ICT€Ma Kouncynprantllmoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCIUIIJIMHBI (MOAY JIST)

127 y4eOHO-aIMUHUCTPATUBHBII KopIyc. YueOHas ayIuTopHs IJIs MPOBEACHUS NPaKTUYECKUX 3aHATHUH, 1a00paTOpHBIX
pab6ot 25 TIK Intel Pentium CPU G620, 2.6GHz, 4Gb O3V, HDD 500Gb

254 y4eOHO-aMMHUCTPATUBHBIN KOpmyc . YueOHas aynuropus kadenpst ACY yis poBeJeHUs 3aHIATHI JEKIIMOHHOTO
TUIA, TPYIIOBBIX U MHIUBHYaJIbHBIX KOHCYJbTALMH, TEKYIEr0o KOHTPOJIS U MPOMEXYTOUHOH aTTectauuu 64 mecra, 1
npoekTop, 1 9kpaH, | KOMOBIOTEP, CHENHATH3NPOBAaHHAS MeOEIb, MapKepHas J0CKa

8. METOAUYECKHUE MATEPHWAJIbBI 1O JUCIUIIJIMHE (MOJY JIIO)

Mertoanueckue yKazaHus 10 OCBOSHHUIO AUCHMILIMHBL "[IporpaMMupoBaHue JTIOTHYECKUI HHTErPaIbHbIX cXeM'" MpeJICTaBIICHbI B
MIPWIOKEHHUH K paboyelt mporpaMme TUCLUIIHHBI

[OKYMEHT MOZAMUCAH 3/IEKTPOHHOW MOAMNMCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, Xononos Cepreit 18.07.23 12:27 (MSK) Mpocras noanuce
3ABEAYHOLLNM MBaHoBWY, 3aBeaytolmii kacdeapoit ACY

KA®E[PbI

noanncAHoO ®reoy BO "PrPTY", PIPTY, Xononos Cepreit 18.07.23 12:27 (MSK) MpocTtas noanuck
3ABELYLUMM MBaHoBWY, 3aBeaytowmin kaceapoii ACY

BbIMYCKAIOLLIEU

KA®E/PbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Kopsiuko Anekcei 17.08.23 10:58 (MSK) Mpocrtas noanuce
MPOPEKTOPOM IO YP BsiuecnaBoBuy, MpopekTop Mo y4ebHoi paboTte

Onepatop 340 000 "KomnaHus "TeH3op" —




