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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1 | Llempro OCBOCHUS QUCIUILIAHEI IBIISIETCS BEIPAOOTKA 0a30BBIX 3HAHUI B 00JIACTH MIPOTrPaMMHUPOBAHUS HHTETPATBHBIX
MHKPOCXEM U pa3paboTKH MPOrpaMMHOT0 00eCIeueHUsI Ha OCHOBE COBPEMEHHBIX METOIOB U CTaHIapTOB
MIPOEKTUPOBAHHUS, Pa3pabOTKH U AabHEHIIEro pa3BUTHs IPOrPaMMHBIX IIPOJYKTOB, @ TAKXKE ITOJTOTOBKA 00yJatomuXcs K
Hay4HO-HUCCJIEI0BATENbCKON U TPOEKTHO-KOHCTPYKTOPCKOU JAESTENIbHOCTH IO HarpaBieHuto noarotosku 11.03.01
«PagnoTexHNKa» MOCPEACTBOM OOeCIedeH s ATanoB (opMUPOBaHUS KOMIIETEHIHH, npeaycMoTpeHHbx ®I'OC, B gacTu
MIPEACTABICHHBIX HUXKE 3HAHUM, YMEHUH U HAaBBIKOB.

1.2 | Obyuenue cTyaeHToB 1o kypey «lIpoekrupoBanue nudpoBbix yerpoiict Ha [IJIMCy HampaBieHO Ha TOTy4YeHUE
0a30BbIX 3HaHUI 10 pa3jiesiaM Kypca, TEOPETUUECKOE U MMPAKTUIECKOE OCBOEHUE METOJIOB U CPEACTB pa3paboTKu
IIPOTPaMMHOT0 0OecTIedeHHs Ha S3bIKe onHcaHus armmaparypsl VHDL.

1.3 | 3amaun JUCIUTUINHEL:

1.4 | popMupoOBaHUE IPEACTABICHUS O IPOrPaMMHUPYEMBIX HHTETPATBHBIX CXEMaX;

1.5 | u3yuenue ocHoB si3pika VHDL,;

1.6 | u3yueHne ocoOOEHHOCTEH CHHTE3a THITOBBIX IU(PPOBBIX YCTPOICTB;

1.7 | popMupoBaHIE HABBIKOB MO OTJIaAKe U onTUMu3anuu npoektos B CAIIP Quartus I1.

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.B.JIB.04

2.1 | TpeGoBaHuUs K MPeIBAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

2.1.1| Uadopmaruka

2.1.2 | Iudposbie yCTPOUCTBA U MUKPOIIPOLIECCOPHI

2.1.3 | I[IporpaMMupoBaHue pagUOTEXHUUECKHUX 3a/1a4

2.1.4| udposas 06paboTKa CUTHAIOB

2.1.5 | OCHOBBI KOHCTPYUPOBAHHUS U TEXHOJIOTUH IIpou3BojcTBa POC

2.1.6 | Texnonoruueckasi (IMPOEKTHO-TEXHOJIOTHYECKAs) IPAKTHKA

2.2 | JucuunaaHbl (MOIYJIN) U NPAKTUKH, I KOTOPBIX OCBOEHHE JAHHOW THCHUTIHHBI (MOXYJIs1) HEOOXOHMO KAK
npeanecTByonee:

2.2.1 | YuebHo-uccnenoBarenbckas padbora

2.2.2| PacueTHO-KOHCTPYKTOpCKast paboTa

2.2.3 | [IpeaaumioMHas IpakTUKa

2.2.4 | BelmorHEeHHE ¥ 3aIUTa BRITYCKHOH KBaTH(UKAIMOHHOH paboTHI

3. KOMIETEHIUY OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIMTLTAHBI
(MOJYJIST)

IIK-4: Cnioco0eH pa3padaTbiBaTh KOMIIOHOBOYHbIE H Pa0oune YepTeku, MPOeKTHPOBAThH (Pa3padaThiBaTh) KOMILJIEKCHI
60pTOBOF0 oﬁopy)losamm " €ro NoACUCTEeMbI 1J11 AaBUAIMOHHBLIX KOMIVICKCOB PA3/IMYHOI0 HA3HAYCHUS

IIK-4.1. PazpabdaTbiBaeT CTPYKTYPHbIe, QYHKIHOHAJbHbIE H IPMHUMNHAILHbIE 3J1eKTPUYEeCKHe cXeMbl 00PTOBOIO
000pY0BAHUS U €r0 NOACUCTEMBbI /Il ABUAIMOHHBIX KOMILJICKCOB PA3JIMYHOr0 Ha3HA4YEeHHA

3HaTh

(yHKIIOHANBHOE pa3nuuue Mexxay Mukpocxemamu IJIMC, BemmonsennsivMu o TexHonorusm CPLD u FPGA, anst o6ocHOBaHMS HX
NPHMEHEHUS B IPHHIUIINAIIBHBIX EKTPHIECKUX CXeMaX O0pPTOBOr0 000pyIOBaHHMSI.

Ymern

pa3pabaThIBaTh IPOEKTHI U(POBBIX YCTPONUCTB YIPABICHHS HA S3BIKE OMMCAHUS aIlllapaTypsl, HCTIONb3YS CTPYKTYPHBIH U
MOBEJCHYCCKUI CIIOCOOBI OIHCaHUs.

Baanernb

HaBBIKAMH PeaTH3aI[iil KOMOWHAIIMOHHBIX U MOCIICI0BATEIFHOCTHBIX IM(POBBIX YCTPOHCTB HA IIPOTPaAMMHPYEMOIT JTOTHKE CpeaCcTBaMH
A3bIKa onucaHus annaparypsl VHDL juist uX IpUMEHEHUs B 2IEKTPHYECKHX cXeMaxX 00pTOBOro 000pyI0BaHHs aBUALMOHHBIX
KOMIIJICKCOB Pa3JIMYHOT0 Ha3HAUCHUSL.

IIK-4.2. Pa3padaTbpiBaeT aJirOpuTMHYECKOE o0ecrnedeHue PesKuMMOB padoThl CHCTEM DOPTOBOT0 000PYI0BAHUS IS
ABHAIMOHHBIX KOMILIEKCOB Pa3JIMYHOr0 HA3HAYEHN S

3HaTh

METOJUKY IIPOCKTHPOBAHUS U MoenupoBanus ¢ ucnonszoBanneM CAIIP Quartus IT moxymnel ¢ poBBIX YCTPOHCTB yIpaBICHAS
(YHKIIMOHATBHBIME y3J1aMU OOPTOBOr0 000PYAOBAHUS aBUALIMOHHBIX KOMIIJIEKCOB PA3IMYHOTO Ha3HAUEHHS.

Ymern

paboTats ¢ omagouHoi miatoi [TJIVC g BEIMONHEHNS OTIAAKH aJTOPHTMHIECKOTO 00eCTIedeHHS.

Baanernb

cuHTakcucoM s3bika VHDL st pa3paboTku anropUTMHUECKOTO 00ECIEUEHUS PEKUMOB PabOTHI CUCTEM 60PTOBOr0 060PYI0BaHHUSI.

B pe3ysbTare ocBOeHHS JUCHHUILINHBI (MOAYJIs) 00y4aIOUIHIICA 0/KEH




3.1

3HaTh:

3.1.1

¢dyHKIMOHANEHOE pasnuune Mexy Mukpocxemamu IIJIMC, Bemmonaerrsivu 1o TexHonorusaM CPLD u FPGA, nis
000CHOBaHHUS UX MPUMEHEHUS B IPUHIUNHAAIBHBIX MEKTPUUECKHX cXeMax 00pPTOBOT0 000PyI0BAHHUS;

METOJHMKY IPOEKTUPOBaHUs U MoAenupoBanus ¢ ucnonb3oBanrneM CAIIP Quartus II moayneit nndpoBbIX yCTpOHCTB
yhpaBieHus (YHKIHOHATEHBIME y3JIaMUd OOPTOBOTO 000PYIOBAaHHS aBHAIIOHHBIX KOMIUICKCOB Pa3IMYHOTO HA3HAYCHUSL.

3.2

Ymers:

3.2.1

pa3pabaThIBaTh MPOCKTHI HU(PPOBBIX YCTPOUCTB YIPABICHUS Ha A3bIKE OMICAHMSA allapaTypsl, UCTIONb3Yys CTPYKTYPHBIN U
MOBEAECHUECKUH CIIOCOOBI OMUCAHNUS;
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pabotats ¢ otnagounoii iatoi IIJIMC asst BEITONMHEHHS OTAAAKH AITOPUTMUYECKOT0 00eCTIeyeHHUsI.

3.3

Buaanern:

3.3.1

peanm3ay KOMOWHAIIMOHHEIX 1 ITOCIIEJOBAaTEIFHOCTHBIX IN(POBEIX YCTPOMCTB HA IPOTPAMMHPYEMOM JIOTHKE
cpeAcTBaMU sI3bIKa onucaHus anmapaTypsl VHDL st nx npaMeHEeHUs B 3IeKTPUIECKUX cXeMax OOpTOBOTO
000pyI0BaHNsI aBHALIOHHBIX KOMILIEKCOB Pa3IM4YHOr0 Ha3HAYCHUS,;
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WCTOJIBb30BaHus cuHTaKcuca si3pika VHDL 17151 pazpaboTKy anropuTMHYECKOTO 00ecTieueHUs] PEKUMOB PabOThI CHCTEM
06opTOBOTrO 00OPYIOBAHUSI.

4. CTPYKTYPA U COJEPKAHUE JUCHUILINHBI (MOIYJIs)

Koa HaumenoBanue pa3aesioB u tem /Buj 3ausatusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kypc MU KOHTPOJS
Paznen 1. Conep:kanue TUCHHUILUIMHBI IO TEMaM
1.1 Beenenne. CxeMOTeXHUYECKAsT peannu3aus 5 0
MporpaMMHUpyeMoii JTOTHKH /Tema/
1.2 Cocras u cogepxanue Kypca. OpraHuzanus 5 0,2 [1K-4.1-3 JIT.1J11.2
y4aeOHoro mmpomuecca. TpeGoBaHUS K OCBOSHHIO I1K-4.2-3 JI1.3J12.1
MHUCIUININHBL. 3HAKOMCTBO C OCHOBHON 1 JI2.2J13.1
JIOTIOTHUTEILHON JIUTEpaTypOH 10 TEME JI3.2
Kypca. 91
/JTex/
1.3 OcHoBHble NOHATHSA Kypca. [IpoexkTupoBanue Ha 5 0,2 I1K-4.1-3 JI1.1 JI1.2
OCHOBE SI3bIKOB ONKCAHMSA alMapaTHBIX CPENICTB. [1K-4.2-3 JI1.3J12.1
CoBpeMeHHbBIE S3bIKU OIMCAHUS anmapaTypbl U J2.2
npouszBoauteny [IJIMC. Oransl npoeKTUPOBaHUS € 01
ucnons3oBanueM s3eika VHDL. Otnagounsiit
maxkeT u CAIIP Quartus II.
/JTex/
1.4 CraHOBJIEHHE U PAa3BUTHE aPXUTEKTYP 5 1 I1K-4.1-3 JI1.1 JI1.2 CamocTosITeNh
I[UINC. Cpasuenue [TJIMC CPLD u FPGA. /Cp/ [1K-4.2-3 JI1.3J12.1 HOE U3Yy4YEeHHE
J2.2 TEOPETUYECKOT
21 0 MaTepuana.
1.5 Cpasuenue apxurextyp [IJIUC CPLD u 5 1 I1K-4.1-3 JI1.1 JI1.2 CamocTosITeNh
FPGA. /Cp/ [1K-4.2-3 JI1.3J12.1 HOE U3y4YeHHe
2.2 TEOPETUYECKOT
21 0 Marepuaa.
1.6 Crpykrypa mpoekra Ha s361ke VHDL /Tema/ 5 0
1.7 OneMenTsl si3bika VHDL. Tumibl JaHHBIX B SI3bIKE 5 1 I1K-4.1-3 JI1.1 JI1.2
VHDL. Cranaapt IEEE 1164. Tun nanusix [1K-4.2-3 JI1.3J12.1
std_logic. CtanmapTHbIC OMOJMOTEKH U TTAKEThI J12.2
sspika VHDL. /JTex/ ol
1.8 O6wextsl VHDL. CymiHOCTE U apXUTEKTypa 5 1 I1K-4.1-3 JI1.1 JI1.2
oowexkta B VHDL. /JIex/ [1K-4.2-3 JI1.3J12.1
J12.2
21
1.9 Wnentudukarops! B s3eike VHDL. Onncanue 5 2 [K-4.1-y JI1.1 JI1.2 Pemenne
cyurHocT o0bekTa Ha sa3pike VHDL. /Tlp/ T11IK-4.1-B JI1.3J12.1 3a/1ad4.
[1K-4.2-Y JI2.2J13.2
I1K-4.2-B 21




1.10 3ape3epBUPOBAHHBIC KIIFOUEBBIEC CIIOBA SI3BIKA 1 I1K-4.1-3 JI1.1J11.2 CamocrosTens
VHDL. /Cp/ I1K-4.2-3 JI1.3J12.1 HOE U3yUYCHHE
JI2.2J13.2 OCHOBHOI U
21 JIOTIOTHUTEIbH
oit
JIUTEPaTyphl.

1.11 Crpykrypa npoekra Ha si3pike VHDL. 2 I1K-4.1-3 JI1.1J11.2 CamocrosTenb
CuHTaKCHYeCcKHe KOHCTPYKIINH OOBSIBIICHUS THIIA I1K-4.2-3 JI1.3J12.1 Has
Y oATHIIA, OMOINOTEK U TTAKETOB. JI2.2J13.1 mpopaboTka
CuHTaKcHYeCKHe KOHCTPYKLUHU OIMCAHUS JI3.2 H3y4E€HHOI0
CYIIHOCTH M apXHUTEKTYPbI 00BEKTa. 31 JICKIIMOHHOTO
/Cp/ Marepuana.

CamocrosTens
Hast
MOATOTOBKA K
MIPAKTUIECKOM
y 3aHATHIO.

1.12 CuHTe3 KOMOMHAIIMOHHBIX II(PPOBBIX YCTPOHCTB 0
Ha s361ke VHDL /Tema/

1.13 Curnansl B VHDL. Oneparop napaiieabHOro 1 I1K-4.1-3 JI1.1 J11.2
MIPUCBauBaHMS 3HAUECHUS CUTHAIY. [1K-4.2-3 JI1.3J12.1
TToBegeHYECKUH CTHIIL OITUCAHUS OOBEKTOB. J12.2
Iponeccer B VHDL. Onieparop CASE. /Jlex/ 31

1.14 IIpumep VHDL-onucanus MynbTUILIEKCOpA. 1,5 I1K-4.1-3 JI1.1 J11.2
Onepanmu s3pika VHDL. VIMs ¢ MHAEKCOM U UMSI- [1K-4.2-3 JI1.3J12.1
BoIpe3ka. [Ipumep VHDL-onucanus npoctoi J2.2
noruueckoit cxemsl. [Ipumep VHDL-onucanus 01
CEeMHCErMEHTHOTO HHANKATopa. /Jlex/

1.15 CTpYKTypHBIH CTUJIb OTIMCAHUS O0BHEKTOB. 1,1 [1K-4.1-3 JI.1J11.2
Jlexnapanus ¥ MoAKIFOYeHUE KOMIIOHEHTa. KapThl I1K-4.2-3 JI1.3J12.1
noptoB. KirroueBoe (IOMMEHOBaHHOE) U J12.2
MIO3ULIMOHHOE IPUCBOCHUE NIOPTOB. 01
/JTex/

1.16 CurHaisl 1 KOMIIOHeHTHl. CocTaBieHue 2 [1K-4.1-Y JIL.1J11.2 Pemenue
MPOTPAMMBI C IPUMEHEHHEM CTPYKTYPHOTO CTHIIS [1K-4.1-B JI1.3J12.1 3azad.
nporpammupoBanus. /I1p/ I1K-4.2-Y JI2.2713.2

I1K-4.2-B 21

1.17 3unaxomctBo ¢ CAIIP Quartus II. Cunres 4 [IK-4.1-y JIL.1J11.2 CuHXpOHHAst
MYJIBTHILIEKCOPA U CEMHCETMEHTHOTO [1K-4.1-B JI1.3J12.1 pabota ¢
nHIuKaropa. /J1ad/ IK-4.2-yY J12.2J13.1 TperoiaBarene

I1K-4.2-B 21 M B CAIIP
Quartus II.
JemoHcTpanus
paboTsI
MIPOEKTa Ha
OTJIaJOYHOU
TIaTe.

1.18 CTpyKTypHBIH CTHIIb OTICAHUS O0BHEKTOB. 4 [1K-4.1-3 JIT.1J11.2 CamocTrosTens
Jexnapanus 1 NOJKITIOUEeHHE KOMIIOHEHTA. [1K-4.2-3 JI1.3J12.1 Has
KiroueBoe (MoMMeHOBaHHOE) U TO3UIIMOHHOE JI2.2J13.2 MOJArOTOBKA K
pucBoeHMe MopToB. /Cp/ 31 MIPaKTHYECKOM

Y 3aHATHIO.

1.19 VHDL-onucanus MyJapTUILUIEKCOpa U 4 [1K-4.1-3 JIL.1J11.2 CamocrosTens
CEMHUCErMEHTHOT0 HHuKaTopa. 3ydeHue [1K-4.2-3 JI1.3J12.1 Hast
mopsizika paboThl B CUHCTEME MPOSKTUPOBAHHUS JI2.2J13.1 MOATOTOBKA K
Quartus II. 21 nmabopaTopHOU
/Cp/ pabore.

1.20 Crtuiu onucaHusi OObEKTOB: MOBEJACHUECKUN, 4 I1K-4.1-3 JIT.1J11.2 CamocrosTens
CTPYKTYPHBIN 1 cMeniaHHbIi. CHHTaKCHYecKast I1K-4.2-3 JI1.3J12.1 Hast
KOHCTPYKIUS A€KIApUPOBAHUS CUTHAJIA. J12.2713.1 mpopaboTka
Cunrakcuc oneparopoB Process u Case. JI3.2 M3y4EHHOTO
IIpuopuret onepannii B si3pike VHDL. 21 JIEKITMOHHOTO
/Cp/ MaTepuana.

1.21 CuHTE3 MOCNeI0BATETLHOCTHEIX IH(POBBIX 0

ycrpoiicTB Ha si3pike VHDL. Yacts 1 /Tema/




1.22 IlapanenbHblii onepaTop arperar. 0,5 I1K-4.1-3 JI1.1J11.2 CamocrosTens
ITocnenosarenwHsii onepatop IF. [lepemennsie B [1K-4.2-3 JI1.3J12.1 HOE U3YUYCHHE
s3pike VHDL. /Cp/ J12.2 TEOPETHYECKOT

21 0 MaTepuaa.

1.23 Peanuzanus D-Tpurrepa u napajuieabHOTo 1 [1K-4.1-3 JI.1J11.2 CamocrosTens
peructpa Ha si3pike VHDL. Onncanue ¢pponTa [1K-4.2-3 JI1.3J12.1 HOE U3y4YeHne
TaKTOBOTO cUrHaia Ha sizpike VHDL. J12.2 TEOPETUIECKOT
CuHXpOHHBIE W ACHHXPOHHBIE AercTBusL. /Cp/ 21 0 Marepuana.

1.24 Koncrants! B s361k¢ VHDL. [lonb30Barensckue 0,5 I1K-4.1-3 JI1.1J11.2 CaMoCTOsITENb
nakeTsl B s13pike VHDL. Oynkiyu [1K-4.2-3 JI1.3J12.1 HOE U3y4YeHne
mpeoOpa3oBaHus THIA JaHHEBIX. /Cp/ 2.2 TEOPETHYECKOT

01 0 MaTepuaia.

1.25 VYnpasmusromue Bxoasl Set, Reset, Load u Ena. 1 11K-4.1-3 JI1.1J11.2 CaMocTosTenb
Paznuune CHHXpOHHBIX U ACHHXPOHHBIX [1K-4.2-3 JI1.3J12.1 HOE U3y4YeHne
neicrBuid. /Cp/ JI2.2713.2 TEOPETHYECKOT

01 0 MaTepuaa.

1.26 CuHTaKCHC OIepaTopoB arperar H if. 1 I1K-4.1-3 JI1.1 J11.2 Camocrosrens
CuHTakcHUYeCKHe KOHCTPYKIUHU JeKIapHPOBaHHS I1K-4.2-3 JI1.3J12.1 HOE U3y4YCHUE
TIEPEMEHHBIX U KOHCTAHT B s13bike VHDL. JI2.2J13.2 TEOPETUYECKOT
OTminyne nepeMeHHoU oT curHana B s3bike VHDL. 01 0 MaTepuaa.
CHHTaKCHC ONMCAHUS TI0JIh30BATEIILCKOTO MaKeTa
u
MOJIKITIFOUEHHE ero K mpoekty. /Cp/

1.27 CHHTE3 MOCIIeI0BATEIbHOCTHBIX IIH(PPOBBIX 0
ycrpoticTs Ha si3pike VHDL. Yacts 2 /Tema/

1.28 Peanuzanus napaMeTpuuecKkoro cCueTyuKa, 2 [1K-4.1-3 JIT.1J11.2 CamocrosTens
apamMeTpUIECKOro JEIUTENS YaCTOThI, IIUPOTHO- [1K-4.2-3 JI1.3J12.1 HOE U3y4YeHue
HUMITYJIbCHOTO MOJYJISITOPa M CTOPOKEBOTO J12.2 TEOPETUYECKOT
Taiimepa Ha s3pike VHDL. 01 0 MaTepuana.
/Cp/

1.29 VHDL -onucanus napaiieabHOro perucTpa, 1 [1K-4.1-3 JIL.1J11.2 CamocrosTens
apamMeTpUiYecKoro CYeTUNKa, NapaMeTPHIECKOTro [1K-4.2-3 JI1.3J12.1 HOE U3YYCHHE
JIEIIUTENIS 4YaCTOTHI M IUPOTHO-UMITYJIBCHOTO JI2.2J13.1 TEOPETUYECKOT
monynsitopa. /Cp/ JI3.2 0 Marepuana.

21

1.30 CuHTE3 CyMMHUPYIOIINX, BBIYUTAIOMINX 1 1 [1K-4.1-3 JIT.1J11.2 CamocrosTens

PEBEPCUBHBIX cUEeTIHKOB. /Cp/ [1K-4.2-3 JI1.3J12.1 HOE U3Y4YCHHE
JI2.2J13.2 TEOPETUYECKOT
21 0 MaTepHana.

1.31 CHHXPOHHBIC U ACHHXPOHHBIC ONEpaI B 2 [K-4.1-Y JIT.1J11.2 CamocrosTens
MOCTIETOBATEIIPHOCTHBIX MIU(POBBIX YCTPOUCTBAX. [1K-4.1-B JI1.3J12.1 HOE PEILICHHE
CuHTe3 mapaMeTpuIeckux c4eTdynkoB. /Cp/ [1IK-4.2-Y JI2.2J13.2 THUIIOBBIX

T1K-4.2-B 21 3a/1ad4.
1.32 CHHTE3 MOCIeA0BATEIbHOCTHBIX IIU(POBBIX 4 [1IK-4.1-Y JI1.1 JI1.2 CaMoCTOSITENb
ycrpoiicts. /Cp/ I1K-4.1-B JI1.3J12.1 HOE
[1IK-4.2-Y JI2.2J13.1 BBITTOJTHEHUE
I1IK-4.2-B 21 nabopaTopHOit
padoTHI.
Pabota c
MIPOEKTOM B
CATIP Quartus
II.

1.33 ITocnenoBarenbHbIE U MapauIEIbHbIE ONIEPATOPEI 0
VHDL /Tema/

1.34 IlocnenoBarenpHble onepaTopsl A3bike VHDL: 0,5 [1K-4.1-3 JIL.1J11.2 CamocrosTens
omneparopsl 1ukIIoB for...loop u while...loop, I1K-4.2-3 JI1.3J12.1 HOE U3YUYCHHE
orepaTop 3aBeplIeHus ukia exit. /Cp/ J12.2 TEOPETHYECKOT

01 0 MaTepuana.

1.35 [TapannenbHble oneparopsl si3pika VHDL: 0,5 [1K-4.1-3 JIT.1J11.2 CamocrosTens
oIepaTop CEeIeKTUBHOIO MprcBoeHUs with...select, [1K-4.2-3 JI1.3J12.1 HOE U3y4YeHue
ONEPATOp YCIOBHOTO Ha3HAUYCHMS CUTHANA, J12.2 TEOPETUIECKOT
orepaTop rereparun generate. /Cp/ 21 0 MaTepuaa.




1.36 Cunrakcuc oneparopos for...loop, while...loop, 1 I1K-4.1-3 JI1.1J11.2 CamocrosTens
exit, with...select, oneparop yciaoBHOTO I1K-4.2-3 JI1.3J12.1 HOE U3yUYCHHE
Ha3HA4YEHUs CHTHAJIA U OllepaTopa reHepaluu JI2.2J13.2 TEOPETUYECKOT
generate. 21 0 Marepuaa.
/Cp/

1.37 VHDL-onucanus napauieabHOro U KaCKaJHOTO 3 I[1K-4.1-3 JI1.1 JI1.2 CaMoCTOSITENb
TOJKIIFOYCHHUS HECKOJIBKUX OJHOTHITHBIX T1K-4.2-3 JI1.3J12.1 HOE U3y4YEHUE
KOMIIOHEHTOB K MPOEKTy BepxHero ypoBHs. /Cp/ JI2.2J13.2 TEOPETUIECKOT

21 0 MaTepuana.

1.38 [TapannensHoe U KackagHOE MOAKIIOYEHUE 2 [1IK-4.1-Y JI1.1 JI1.2 CaMoCTOSITENb
HECKOJIBKUX OJTHOTHUITHBIX KOMIIOHEHTOB K [1K-4.1-B JI1.3J12.1 HOE pelIeHne
MPOEKTY BepxHero ypoBHs. /Cp/ [1IK-4.2-Y JI2.2J13.2 THUIIOBBIX

T1IK-4.2-B 21 3aj1ad4.

1.39 Maccugsl 1 3anucu B s36ike VHDL. 1 [1K-4.1-3 JIT.1J11.2 CamocrosTens
ITons3oBarenbckue GyHKMU B s3bike VHDL. [1K-4.2-3 JI1.3J12.1 HOE U3YUYCHHE
Teno nakera. J12.2 TEOPETHYECKOT
/Cp/ 21 0 MaTepuana.

1.40 CuHTEe3 YyCTPOWCTB Ha OCHOBE CUETYMKOB U 0
CIBHMIOBBIX peructpoB /Tema/

1.41 Peanu3zanus cABUroBOro perucrpa v reHeparopa 1 I1K-4.1-3 JIT.1J11.2 CamocrosTens
M-niocnenoBarenbHOCTH Ha si3bike VHDL. /Cp/ [1K-4.2-3 JI1.3J12.1 HOE U3y4YeHHE

22 TEOPETHYECKOT
€ 0 Marepuaa.

1.42 VHDL-omnucanust CABUTOBOTO PETUCTpa C 2 I1K-4.1-3 JIT.1J11.2 CamocrosTens
BXOJIaMU yTIPaBJICHUS I1K-4.2-3 JI1.3J12.1 HOE U3Y4YECHHE
u reHepaTopa M-1ociae10BaTenbHOCTU 110 JI2.2713.2 TEOPETUYECKOT
3aJaHHOMY XapaKTepUCTUUYECKOMY 21 0 MaTepHana.
nonmuHoMy. /Cp/

1.43 CuHTE3 CABUTOBOTO perucTpa u reeparopa M- 2 [IK-4.1-y JI1.1 JI1.2 CamocTosITeNh
MOCJIEIOBATEIBHOCTHU C BXOJAMH TIK-4.1-B JI1.3J12.1 HOE PEILICHHE
ynpasnenus. /Cp/ [1K-4.2-Y JI2.2J13.2 THITOBBIX

[1K-4.2-B 21 3azad.
Paznen 2. [IpomexxyTouHasi aTTecTamus

2.1 IloaroroBka k 3a4eTy, UHas KOHTaKTHas 0
pabota /Tema/

2.2 KonTponbHas padota: CHHTE3 KOMOMHAITHOHHBIX 10 I1K-4.1-3 JIT.1J11.2 IIpoexTupoBan
G poBbIX yeTporcTB Ha si3bike VHDL /Kp3/ [IK-4.1-y JI1.3J12.1 ne udpoBoro

1IK-4.1-B 2.2 KOMOHHAIIMOHH
[1K-4.2-3 21 Oro yCTPOHCTB
[1K-4.2-Y cpencTBaMu
TIK-4.2-B si3pika VHDL.
2.3 IMonroroBka k 3adery /3auét/ 3,75 I1K-4.1-3 JI1.2J12.1
[1K-4.1-y JI2.2J13.1
I1K-4.1-B JI3.2
[1K-4.2-3 21
[1K-4.2-y
[IK-4.2-B
2.4 IIpuewm 3aueta /MKP/ 0,25 I1K-4.1-3 Hrorosoe
[IK-4.1-y TECTUPOBAHHUE.
I1K-4.1-B
[1K-4.2-3
[1K-4.2-Y
I1K-4.2-B

5. OHEHOYHBIE MATEPHAJIBI I10 JUCIIUIIJIMHE (MO YJIIO)

OrneHOUHBIE MaTepHaibl IPUBEIEHBI B IPHIOKEHUH K paboueil mporpaMme AUCHUILTHHBI (CM. JOKYMEHT "OLeHOYHbIe MaTepHabl
no nuciumuinae "lIpoexruposanue 1Y wa I[IJIUC").

6. YAEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJIA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHasi IUTEpPaTYypa




No ABTOpBI, COCTaBUTEIH 3arnaBue WzpatensctBo, | KomuuecTBo/
rox Ha3BaHUE
3BC
JI1.1 | Xappuc . M., [MudpoBast cXeMOTEXHHKA U apXUTEKTypa kKommbiotepa RISC-V Mockga: JIMK | 978-5-97060-
Xappuc C. JL., [Ipecc, 2022, 961-3,

Pomanoga A. 1O. 810 c. https://e.lanbo
ok.com/book/

241166
JI1.2 | Ilepenspoiizen, E. 3. ITpoexTnpyem na VHDL Mocksa: 5-98003-113-

COJIOH- 8,

[pecc, 2021, https://www.i

448 c. prbookshop.r
u/141910.htm
|

JI1.3 | bubwumo, I1. H. Ocuossl s361ka VHDL MockBa: 5-93455-056-

COJIOH-1, X,

2021, 200 c. https://www.i
prbookshop.r
u/142041.htm
1

6.1.2. JlononHUTeIbLHAS JUTEpPaTypa
Ne ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, | Konmuectso/
rox Ha3BaHUE
3BC
JI2.1 |babak B. II., VHDL: CnpaBo4Hoe mocoOue 1mo 0OCHOBaM sI3bIKa Mocksa: IMK |978-5-94120-
Kopuenko A. T, I[Ipecc, 2010, 169-3,

Tumorrenko H. I1., 217 c. http://e.lanbo
@unonenko C. . ok.com/books
/element.php?

pll_1d=60992

JI2.2 | Bubwuno, IT. H. CHHTE3 JJOrHYECKHX CXEM C MCIOJb30BaHueM s3b6ika VHDL MockBa: 5-93455-152-

COJIOH-1, 3,

2021, 384 c. https://www.i
prbookshop.r
u/142035.htm
1

6.1.3. MeTroaquueckue paspadoTku
Ne ABTOpBL, COCTAaBUTENH 3arnaBue WznarensctBo, | Kommuectso/
rox Ha3BaHUE
3BC
JI3.1 | Xomnomos N.C. OCHOBBI TPOEKTUPOBAHUS IU(YPOBBIX YCTPOUCTB C Pazanb: PUL] ,
WCTIOJIb30BaHUEM s3bIKa onucanus anmnaparypbl VHDL : PI'PTY, 2014, |https://elib.rsr
Meroaeckne yKka3aHUsI eu.ru/ebs/dow
nload/1415
JI3.2 | Xomnonos N.C. IMpoexTupoBaHue CPEACTB PAANOINICKTPOHHOH OOPHOBI Ha Paszanb: PULL ,
MIPOrPaMMUPYEMBIX JIOTUYECKUX WHTETPAIbHBIX CXEMaX : PIPTVY, 2018, |https://elib.rsr
MeTtoandeckue yKa3aHus eu.ru/ebs/dow
nload/1666
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOIi ceTu ""UnTepHeT"
D1 | IucraHIMOHHBIE KypChl JOCTYITHBI IO clieayromuM anpecam: VHDL — oOyuaromuii moprain [OnekrponHslit pecype]. URL:

http://vhdl.bas-net.by/ (mata obpamenns 28.02.2021).

6.3 l'[epeqem, nporpaMmMHOro obecrmevyeHus: U l/IHq)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHnb JUIIEH3MNOHHOTO U CBOOOIHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOI0 00ecneyeH s, B TOM YHcCIe

O0TCYECCTBCHHOI'0O MPOU3BOACTBA

HaumenoBanue

Onuncanue

OmneparonHas cucremMa Windows

KOMMep‘{CCKaH JIMICH3UA

Kaspersky Endpoint Security

KOMMep‘ICCKafI JIMICH3UA

Adobe Acrobat Reader

Csobomnoe ITO

Quartus IT Web Edition ver.9.0

Csobomuoe ITO

6.3.2 Ilepeyenb HHGOPMALTHOHHBIX CIPABOYHBIX CHCTEM




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

525 JlaGopartopHblid Kopryc.. Y4eOHas ayIuTOpHsl Ul NPOBEACHMS 3aHATHUH JIEKIMOHHOTO M CEMHHApCKOro THIIA,
TPYNHOBEIX W  HWHAWBUAYAJIBbHBIX  KOHCYNBTalMH, TEKYyIIero KOHTPONSI ¥  TPOMEKYTOYHOH  aTTECTAIlHH.
CrnenunanusupoBanHas Mebenb (56 MOCaZOYHBIX MECT), MAarHUTHO-MapKepHas HOCKa. | WHTEPAaKTUBHBIA KOMIUICKT
T82/IN124STa/WTH140-nocka 1Q Board DVT TO82+mpoekrop Infocus IN124STA. TIIK: Intel Core iS5 /8Gb.
Bo3MoxHOCTH mopkirodeHHs K cetd MHTepHeT M oOecliedeHHEM JOCTYNa B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBatenpHyto cpeay PITPTY

423 JlabopaTopHblii Kopiryc. yueOHas abopaTopus IS MPOBEACHHS 3aHATHH JaOOPaTOPHBIX PabOT M MHAWBHAYaIbHBIX
KOHCYNbTAllMi{, M7 NpPOBENEHHS CaMOCTOATENbHOM paboTbl oOyuaroumxcs ChoeuuanuzupoBaHHas Mebenb (18
MOCaJ0YHBIX MECT). MarHUTHO-MapkepHasi jocka. KOMIUIEKT o0OopyAoBaHHS IS J1a0OpaTOpyd I[BETHOTO TCIICBUICHUS.
(4 TIK). KomrutektT o0opymoBaHus JUisi Y4eOHOH JTabOpaTOpUM IIBETHOTO TEIEBHUJICHUS Ha 2pabouux MecTa CTYyAEHTOB (2

2 I1K).
ITK: Intel Pentium G2030/4Gb — 6 mrt
KommbloTepHas TeXHHKa C BO3MOXHOCTBIO TTOIKITIOUCHUS K ceTn «VHTepHeT» M oOecredeHneM OCTyNa B 3JIEKTPOHHYIO
nH(GOPMAMOHHO-00Pa30BaTEIBHYIO CPEAY.
423 A JlaGopaTopHblii Kopmyc. yuyeOHas nmaGopaTtopus IUIs NPOBENSHHS 3aHATHH JEKIHMOHHOTO W CEMHUHApCKOTO THIIA,
TPYIIIOBBIX W WHAWBHAYAJIbHBIX KOHCYNBTAUWH, M TIPOBENCHHS CAMOCTOATENBHOH pPabOTHl  OOyYaroIuxcs
3 CrientmanusupoBanHas meoens (18 mocamounsix mect), [1K: Intel Pentium Dual/3,24Gb — 1 .
1 mynprumenuitabii npoektop 1800 Ansi, 5kxpaH, MArHUTHO-MapKepHast JOCKa.
KommbloTepHasi TEXHHKA ¢ BO3MOXKHOCTBIO TMOJIKIIOUCHUS K ceTu «HTepHeT» M 00ecmeYeHHeM IOCTYyNa B 3JICKTPOHHYIO
nH(pOPMaMOHHO-00pa30BaTEIBHYIO CPEAY.
417 JlabopaTopHBIiA KOpIyC. ydeOHas JIabopaTopHsl Uil TMPOBEICHUS JIAOOPATOPHBIX PabOT, CaMOCTOSTEIHEHOW pabOThI
oOyuatomuxcs Y4eOHO-Tab0opaTOpHBIA KOMILIEKC «PaarolloKallMOHHbIE CTaHLIUU OOHAPYKEHUS MOABIDKHBIX OOBEKTOB
Ha 0a3ze ADAP-16y», PJIC-02-16.
Kommiekt yue0HO-1a00paTOpHOTO 000pYAOBaHHUS [UI H3YUeHHs OCHOB paauonokarmn DJ16-150.024.01.
4 Y4ebHO-1ab0opaTopHBIE  MAaKeTHI: TEeHEpaTOphl, OCHWIIOTpadbl, PaJUOBBICOTOMED, OTIANOYHBIC KOMIUIEKTHI, 1

MyJIbTUMEINHHBINA TpoekTop 1800 Ansi, s5KpaH, MarHUTHO-MapKepHas 10cKa, ClelnaIn3upoBaHHas MeOeb.

I1K: Intel Pentium G5420/8Gb — 6 mr

Intel Pentium Dual/2Gb — 3 mt

KommbloTepHas TeXHHKA C BO3MOXHOCTBIO IMOAKITIOUCHUS K ceTu «VHTepHeT» M 00ecmedeHHeM OCTyNa B SIEKTPOHHYIO
MH(OPMALMOHHO-00Pa30BaTEIILHYIO CPELy.

8. METOUYECKHUE MATEPHAJIBI 1O JUCIHUIIJIMHE (MOAYJIIO)

Meroamueckne yka3aHus 1mo ocsoeHuto aucuuiuiasl "[Ipoextuposanue LY wa IVIMC" npeacTaBieHs! B IPHIOKEHUH K pabodeit
IporpamMMe JUCHUIIHHBL

Onepatop 340 000 "Komnaxus "TeH3op"

[IOKYMEHT MOAMWCAH 3NEKTPOHHON MOANMUCHIO

noAanncAHO ®rs0Yy BO "PrPTY", PIPTY, Kowenes Butanui BaHoBuY, 09.07.25 11:29 MNpocTas noanvce
3ABEAYIOLLMM 3aBeaytowmin kacbeapoii PTC (MSK)

KA®E/LPbl

noanncAHO ®reoy BO "PIrPTY", PIPTY, Kowenes Butanuii iBaHoBMY, 09.07.25 11:29 Mpoctas nognucb
3ABEAYIOLLMM 3aBeaytowmin kacbeapoii PTC (MSK)

BbIMYCKAIOLLIEV

KADE/IPbI




