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Pacnpene.ﬂe}me YacoB IMCHHUILIMHBI IO CeMeCTpam

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Hroro
Henens 16
Bun 3ansaruit v PIl v PIl
Jlexun 16 16 16 16
JlabopaTopHsbie 16 16 16 16
IIpakTnueckue 8 8 8 8
Wnas KoHTaKTHas 0,35 (0,35 (0,35 (0,35
pabota
KoncynerupoBanue | 2 2 2 2
nepes] SK3aMEeHOM U
IIPAKTUKOM
HUroro ayp. 42,35 |1 42,35 | 42,35 | 42,35
Konrakrnas pabora |42,35 42,35 | 42,35 | 42,35
Cam. pabora 93 93 93 93
Yacel Ha KOHTPOJITb 44,65 | 44,65 | 44,65 | 44,65
Hroro 180 180 180 180

r. Psa3ann
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Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, o0CykaeHa u ogoOpeHa st
ucroaaeHus B 2027-2028 yyeOHOM roay Ha 3acegaHuu Kadeapbl
IIpomMbILTIeHHOM JIEKTPOHUKH

[Iporokon oT 2027 1. Ne

3aB. xadeapoit

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpaMma mepecMoTpeHa, o0cysKaeHa i 0Jo0peHa IS
ucnondenus B 2028-2029 yuebnoMm roy Ha 3aceqaHuu Kadeapsl
IIpombIlLIeHHOH 3/1€KTPOHUKH

[Iporokon oT 2028 1. No

3aB. kadeapoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma nepecMoTpeHa, o0CykaeHa u ogoOpeHa st
ucroaaerus B 2029-2030 yyeOHOM roay Ha 3aceqaHuu Kadeapbl
IIpomMbINLTIEeHHOH 3JIEKTPOHUKH

[Iporokon oT 2029 1. N

3aB. xadenpoii

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouyast mporpamMmMa nepecMOTpeHa, 00cyskIeHa 1 0100peHa st
ucnonHeHus B 2030-2031 yueOHOM roy Ha 3acefaHuu Kadeapbl

IpoMbinIeHHOM 31eKTPOHUKH

[Iporokon oT 2030 . Ne

3aB. kadeapoii




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1| pemreHue 3a1a4 MPOSKTUPOBAHNS COBPEMEHHOM AIIEKTPOHHOM KOMIIOHEHTHOH 0a3bl HA OCHOBE MUKPOKOHTPOJUICPOB H
[UINC nuist perieHust HAyYHO-MCCIEA0BATENECKUX U IPOU3BOACTBEHHBIX 3a1a4.

1.2 | 3amaum IUCIUIIINHEL:

1.3 | - 03HaKOMUTH CTYZICHTOB C OcHOBHBIMH Kiaccamu CBHC u Hanbosee pacnpocTpaHEHHBIMU TEXHOJIOTHSMH PeaTH3aIliy
IU(POBBIX YCTPONCTB, XapaKTEPHBIMH [UIS OTCUECCTBEHHOI MIPAKTHUKN UX Pa3-pabOTKL.

1.4]- MPUBUTH HABbIKA pa6OTI)I B KOJUICKTUBC HAal IMTOCTABJICHHBIMH HAYYHBIMU U IPOCKTHBIMU 3aJIa4aMHU;

1.5| - 03HAKOMHTH CTYIEHTOB C 0COOEHHOCTSIMU apXUTEKTypbl ARM;

1.6| - 03HAKOMUTB CTYJICHTOB C CEMENUCTBOM COBPEMEHHBIX MUKPOKOHTpOLIepoB STM32.

1.7 - 03HaKOMUTH CTYACHTOB C OCHOBHBIMH CHCTEMHBIMH (SI3bIKH OTIMCAHUSA amnmaparypbl) U npukiaaabivu (maketsl CAIIP)
MHCTPYMEHTAaMH pa3paboTyHKa.

1.8 - obecreunTs OCBOCHHE HA MIPAKTHUKE HCIIOIb30BaHHs 0a30BbIX CHHTAKCHUECKUX KOHCTPYKIHH si3bika Verilog mst
(hopMHpOBaHUS TUTIOBBIX MU(POBBIX Y3JIOB M IOCTPOCHNE HCIIBITATEIBHBIX (aitioB (testbench).

1.9| -03HaKOMHUTB € TEXHOIOTHEH (YHKIIHOHATEHOTO MOICITMPOBAHHMS MPOSKTHPYEMBIX YCTPOICTB 1 anmapaTHOTro
xoHurypuposauus ux B [IJIMC B 1abopaTopHBIX yCIOBHUSIX.

2. MECTO JUCIUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Luxn (pasngen) OIT: | 1.0

2.1| TpeGoBaHus K npeABapUTEILHOI OATOTOBKe 00y4al0lIerocs:

2.1.1 | luctmnuiHa 6a3upyeTcs Ha CIeoyIONHX AUCIUIUIMHAX Y9eOHOTo IIaHa IT0rOTOBKY 0aKaJIaBpOB 110 HANPABICHHUIO
11.03.04 «3Onexrponnka 1 HaHOAIeKTpoHHUKa», OIIOIT «OnexrpoHHBIe MPUOOPH! U YCTPOicTBa»: «OCHOBEI
MIPOEKTUPOBAHHUS HIICKTPOHHOI KOMITOHEHTHOH 0a3bD».

2.1.2 | Ho Havyana nu3y4eHus yaeOHON JUCIUIUINHBI O0YYaIONINeCs JOKHBI:

2.1.3 | 3HaTh: 00ImIME pa3zielbl BEICIICH MaTeMaTHKH (ayredpa), pa3aensl HHYOPMATHKN (CHCTEMBI CUUCIICHUS, IBOMIHAS
apudmeTnka, bynesa anrebpa, mormueckue seMeHTH. CymectByromme xraccsl CBHC, kak 0CHOBHOM COBpeMEHHOH
JNEKTPOHHON KOMIOHEHTHOH 6a3bl, 00mmit anroput™ npoekruposanus CBHC; cuHTakcuC A3bIKa ONUCAHUS alNapaTypsl
BBICOKOTO YpOBHs Verilog, Ha3HaUeHUE U CTPYKTYPY HCIBITATENIBHBIX (haiiyioB Ha sA3bIke Verilog, OCHOBHbIE KOMIIOHEHTBI
U BHYTPEHHIOIO apXUTeKTypy coBpeMeHHbIX ITIJINC.

2.1.4| ymMeTb: HCHOJIB30BAaTh COBPEMEHHbBIE HH(OPMAIOHHBIE 1 KOMITBIOTEPHBIC TEXHOJIOTHH, CPE/ICTBA KOMMYHHKALHMH,
CIOCOOCTBYIOIIHE TOBBIICHHIO 3((EKTHBHOCTH HAyYHOH 1 00pa30BaTENBHON cep NeITeN-HOCTH; pa3pabaThiBaTh
(du3nUecKie 1 MaTeMaTHYeCKUe MOJIENIH IPHOOPOB U YCTPONCTB NIEKTPOHUKH M HAHOIJICKTPOHHUKH; pa3pabaThiBaTh
TEXHOJIOTUUECKHE MapIIPYThl UX U3TOTOBJICHNUS; IPUMEHSATD S3bIK Verilog, Kak CHCTEeMHOE HHCTPYMEHTAIIBHOE CPE/ICTBO
JUISL IPOEKTHPOBaHUs U(POBBIX ycTpoiicTB, npuMensnTs cranaaptabie CAIIP st GpyHKIHOHATEHOTO MOJCIUPOBAHUS,
CHHTE3a U BepHU(HUKAIMK NHU(POBEIX yCTPOUCTB; UCIIONB30BATh JBONYHYIO apudMeTnky u byney anredpy;

2.1.5 BJIaACTh: METOJAaMU IPOCKTUPOBAHUSA 3II€KTp0HHOI71 KOMITOHEHTHOM 0a3bl M TEXHOJIOTHYECKUX IIPOIIECCOB DJICKTPOHUKHA U
HaHODJICKTPOHUKU; METOAAMU MATEMATUICCKOTO MOACIUPOBAHUA HpI/I60pOB 1 TEXHOJIOTUYECKUX IMPOLECCOB € LEIbIO
OIITUMHU3AIUHN UX ITapaMETPOB; HABbIKAMU 3KCIICPUMEHTAJIBHOTO UCCIICAOBAaHUA paSpa60TaHHLIX yCTpOfICTB B ar[napaTHOﬁ
peajim3annu, azaM IporpaMMUPOBAHNS Ha A3BIKEC BBICOKOT'O YPOBHH.

2.2 | JucuumiinHbl (MOIYJIN) M MPAKTHKH, VIS KOTOPHIX OCBOEHHE JAHHOI THUCIUIIHHBI (MO1YJI) HEO0XOAUMO KAK
npeanecTByonee:

2.2.1 | IlpenaunnoMHas mpaKTuka

2.2.2 | BeIoTHEHHUE ¥ 3aIUTa BBITYCKHON KBATU(HKALMOHHOMN paboThI

3. KOMIIETEHIINHX OBYYAIOIIET'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIHIUTIJINHBI
MOAaYyJist)

VYK-2: Cniocoden YHOpaBJATH NPOCKTOM HA BCEX ITAIMAX €I'0 }KU3HECHHOI'0 HUKJIAa

VK-2.1. Onpeaesnsier nejieBbie 3TANbI 1 OCHOBHbIE HANIPABJICHHS Pa0OT NPOEKTA C Y4eTOM aHAJIHM3a AJIbTEPHATHBHbIX
BAPHAHTOB €r0 pealn3anuu

3HaThL

0COOEHHOCTH MPUMEHEHHUSI MUKPOKOHTPOJUIEPOB Ha 0a3e apxuTekrypsl ARM;

YMmeThb

3aIUIIATh MPUHATHIE PEIICHUS TPH MTPOSKTUPOBAHUHN JIEKTPOHHOTO YCTPOMCTBA HAa Oa3e MUKPOKOHTPOJIEPOB
Baagersb

HaBBIKAMHU TIOSTAITHOTO BEJCHHUSI IIPOCKTOB

VK-2.2. [IpumeHsieT METOTUKHN Pa3padoTKU U YIIPaBJIeHHUS MPOEKTOM




3HaThL

CHJIBHBIE U c1a0ble CTOPOHBI pa3padOTaHHOTO PELIeHHUs

Ymern

pa3pabaThIBaTh IPOEKTHPOBATh MMEKTPOHHBIE YCTPOHCTBA HA Ha3e MUKPOKOHTPOILIEPOB

Baanernb

MPOCKTUPOBAHUS IEKTPOHHBIX YCTPOWUCTB Ha 0a3e MHUKPOKOHTPOJIICPOB

B pe3ysbTare 0cBOeHHS JUCHUILINHBI (MOAYJIA) 00y4aKOLIMIICA J0/KEH

3.1

3HaTb:

3.1.1

0COOCHHOCTH IPUMEHEHHS MUKPOKOHTPOJUIEPOB Ha 6a3e apxutekrypbl ARM; cuiibHBIe U cliabble CTOPOHBI
pa3pabOTaHHOTO peIeHHS

3.2

Ymers:

3.2.1

3aIUIIATh TPUHATHIC PEIICHHS IPH TPOCKTHPOBAHUH AJICKTPOHHOTO yCTPONCTBA Ha 0a3e MUKPOKOHTPOJLIEPOB

33

Baangern:

3.3.1

HaBbIKAMU ITO3TAITHOI'O BEACHUS TPOCKTOB

4. CTPYKTYPA U COJEPKAHUE JUCIUIITIMHBI (MO YJIS)

Kon HaumenoBanue pa3neiioB u TeM /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kypc 0007 KOHTPOJISt
Pasznen 1. Pazgen 1
1.1 DJeKkTpoHHAs KOMIOHEeHTHas 6a3a /Tema/ 1 0
1.2 IousTHE 3/IEKTPOHHON KOMIIOHEHTHOI 06a3bI. 1 2 YK-2.1-3 JI1.1 J11.2 Ox3aMeH
DJEeKTPOHHbIE KOMIIOHEHTHI ¢ HAHOPa3MEPHBIMU YK-2.1-YV JI1.3
CTpyKTypami. TelleKOMMYHUKAIIMOHHBIC YK-2.1-B JI1.4J12.1
ONTUYECKUE IIPUEMHUKH U IIEPEATUUKH, VK-2.2-3 J12.2J12.3
kpemuueBbie CBHC (VLSI). OcHOBHBIE KTacchl YK-2.2-Y J12.4713.1
CBUC. 3akaszusie IC (ASIC), yauBepcaabHble YK-2.2-B JI3.2 J13.3
CBUC (MCU, DSP), IUTUC (FPGA). /JIex/ JI3.4
01323354
1.3 Wzydenue koncnekra gexuuid. /Cp/ 1 5 YK-2.1-3 JIT.1J11.2 DK3aMeH
YK-2.1-Y JI1.3
YK-2.1-B JI1.4J12.1
YK-2.2-3 J12.2J12.3
YK-2.2-V J12.4J13.1
YK-2.2-B JI3.2J13.3
JI3.4
01323354
1.4 OCHOBBI 513bIKa BBICOKOTO YpOBHS CH. 1 0
Kommusiius mpoekros. /Tema/
1.5 Ilepemennblie u apudpMeTrka. THITBI U pazMepbl 1 2 YK-2.1-3 JIT.1J11.2 DK3aMeH
naeHbIX. KoncranTsl. Oneparop for. If-else. YK-2.1-¥ JI1.3
[epexmouarenn. LHuxiel. CuMBoIHUECKre YK-2.1-B JI1.4J12.1
KkoHCcTaHThl. MaccuBbl. @ynkimu. Komnunsatop VK-2.2-3 JI2.2J12.3
GCC. Crpykrypsl. Ykazatenu. Cpena pa3padoTku YK-2.2-y JI2.4J13.1
KOJIa MUKPOIIPOIpaMM JUIsl MUKPOKOHTPOJLIEpa VK-2.2-B JI3.2JI3.3
cemerictBa STM32. /Jlex/ J13.4
31323354
1.6 KonpurypupoBaHue 1 KOMITHIISIHS 1 4 YK-2.1-3 JIT.1J11.2 DK3aMeH,
npoekra /J1a6/ VK-2.1-Y JI1.3 JlabopaTtopHas
VK-2.1-B JI1.4J12.1 pabora
VYK-2.2-3 J12.2J12.3
VYK-2.2-YV J12.4J13.1
VK-2.2-B JI3.2J13.3
J13.4
31323354
1.7 VYkazarenu Ha QyHKIUIO. MeTOIbI 1 15 YK-2.1-3 JIT.1J11.2 DK3aMeH
Pa3bIMEHOBBIBaHUS yKa3aTeled U pyHKInH. VK-2.1-Y JI1.3
Mopuens mamsartu s3bika Cu. YK-2.1-B JI1.4J12.1
IToaroroska k JIP. IToaroroska k cnaue JIP, YK-2.2-3 JI2.2J12.3
odopmieHHE OTYeTa YK-2.2-V J12.4713.1
/Cp/ VK-2.2-B JI3.2J13.3
J13.4
31323354




1.8 ApXUTEKTypa MUKPOKOHTPOJLJIEPOB HA OCHOBE 0
sapa ARM /Tema/
1.9 Ocobennoctu apxeTukrypbl ARM. CtpykrypHas 2 YK-2.1-3 JIT.1J11.2 DK3aMeH
CXeéMa MUKPOKOHTPOJLIEPOB cemeiicTBa STM32. YK-2.1-YV JI1.3
OcobeHHocTy 1 Kiaccuukanms VK-2.1-B JI1.4J12.1
BBIYHCIUTENBHBIX siziep cepun Cortex. bubnuoreka YK-2.2-3 JI2.2J12.3
koH(purypanuu sapa CMSIS. bubanoreunas YK-2.2-Yy JI2.4J13.1
cucrema nepudepuiiHsix ycrpoicts stdlibrary. YK-2.2-B JI3.2J13.3
KondurypupoBanue npoekros u JI3.4
IIpOrpaMMHpPOBaHIE MHKPOKOHTpoJuIepa. /JIex/ 21223324
1.10 Brrunciienue mapaMeTpoB KOHQUTYPUPOBAHUS 2 YK-2.1-3 JIT.1JI1.2 DK3aMeH
PLL Mlp/ VYK-2.1-Y JI1.3
VK-2.1-B JI1.4J12.1
VK-2.2-3 J12.2J12.3
YK-2.2-YV J12.4J13.1
VK-2.2-B JI3.2J13.3
J13.4
31323354
1.11 BrBox rpadmueckoii mHpopMarmn. OOMeH 4 YK-2.1-3 JI1.1J11.2 OK3aMeH,
JIAHHBIMHU C aKCEJIEPOMETPOM VK-2.1-Y J1.3 JlabopaTopHas
/J1ab/ YK-2.1-B JI1.4J12.1 pabota
YK-2.2-3 J12.2J12.3
VK-2.2-YV J12.4J13.1
VK-2.2-B JI3.2 J13.3
J13.4
31323354
1.12 Monyns npepsiBaHuid. Moyiib IPSIMOTO 10CTyIIa 10 YK-2.1-3 JI1.1 J11.2 Ox3aMeH
k namsatu. aTEpdeiicsl BBO1a/BBIBOIA. VK-2.1-Y J1.3
TTonroroska k JIP. IToaroroska k ciaue JIP, VK-2.1-B JI11.4J12.1
odopminenune otaera /Cp/ VK-2.2-3 J12.2 J12.3
VK-2.2-YV J12.4713.1
YK-2.2-B JI3.2J13.3
J13.4
21323354
1.13 IIpoexrupoBaHue 3JEKTPOHHBIX yCTPOUCTB Ha 0
OCHOBE MUKPOKOHTpoJu1epoB /Tema/
1.14 Oco0eHHOCTH aHANOTOBBIX U LU(POBBIX LiEHei 2 VK-2.1-3 JI1.1 JI1.2 DK3ameH
MMATAHUSI MUKPOKOHTPOJIIIEpa. MeTO/Ibl CHHYKEHHUSI YK-2.1-Y JI1.3
WHIYKTUBHOCTH 1eneil nmutanus. Cxembl VYK-2.1-B JI1.4J12.1
TaKTUPOBaHHE MUKPOKOHTpoJUIepa. Tumossle YK-2.2-3 J12.2J12.3
CXEMBbI TIOJIKIIFOUEHUS HArpy3Ku U(POBBIX YK-2.2-V JI2.4J13.1
ITOPTOB BBOZA/BEIBOA. CXEMBI ITOJKITFOUCHUS VYK-2.2-B JI3.2JI3.3
a"ayoro-mu$poBoro mpeodpasonarens. CXxeMsl J3.4
MOJKITIOYEHHUS LIU(PPO-aHATIOTOBO 215253 D4
npeodpaszoatens. Murtepdeiicer 12C, SPI,
UART /JIex/
1.15 Pa3paboTka MpUHINTHATEHOHN IEKTPUIECKOH 6 YK-2.1-3 JIT.1J11.2 DK3aMeH
CXEMBI JIEKTPOHHOTO ycTpoiicTsa /IIp/ YK-2.1-Y JI1.3
YK-2.1-B J11.4J12.1
VYK-2.2-3 J12.2J12.3
VK-2.2-YV J12.4713.1
YK-2.2-B JI3.2J13.3
JI3.4
01323354
1.16 AHaNOTOoBbIE IIeTTH 00eCIICUCHUS OITAPHOTO 17 YK-2.1-3 JI1.1 J11.2 Ox3ameH
HAINPsDKCHUS aHaJIoro-uugposoro u uudpo- YK-2.1-Y JI1.3
aHayoroBo mpeodpaszoateinsi. OCOOCHHOCTH YK-2.1-B JI1.4J12.1
NIPOEKTUPOBAHUS LeTIel IUTAaHKs Ha 1€YaTHBIX VK-2.2-3 J12.2 J12.3
TiaTax. YK-2.2-V J12.4713.1
H3ydenue koHcnekra jgeknui /Cp/ YK-2.2-B JI3.2 JI3.3
JI3.4
01323354
1.17 Apxurexrypa IUINC tuna CPLD u FPGA /Tema/ 0




1.18 OcHosusle apxutekrypasle orauuust [IJIMC tumna 2 YK-2.1-3 JI1.1J11.2 Ox3aMeH
CPLD u FPGA. IlpeumyiiecTBa 1 HEIOCTATKA YK-2.1-YV JI1.3
apxutekTypbl FPGA. OcHOBHbBIE KOMIIOHEHTHI VK-2.1-B JI1.4J12.1
mukpocxeM FPGA. CtpykrypHas cxema YK-2.2-3 J12.2J12.3
JIOTHYECKOT0 drieMeHTa. bioku namsaTu. YK-2.2-Y J12.4J13.1
Anmnaparneie yMHO)uTEH. CTpyKTYypa YK-2.2-B JI3.2J13.3
MexcoequHeHul. CucTteMa CUHXPOHU3ALUY. J13.4
Bnoxu BBOma/BeIBOAA. [IpocTeiimue 01032053 54
uuTepdeiicubie cTanaapThl. /JIex/

1.19 Pa3paboTka mapameTpusupoBaHHOTO MO TyJis /J1ab/ 4 YK-2.1-3 JIT.1J11.2 DK3aMeH,

YK-2.1-V JI1.3 JlabopaTopHas
VK-2.1-B JI1.4J12.1 pabora
YK-2.2-3 JI2.2J12.3
YK-2.2-V J12.4J13.1
VK-2.2-B JI3.2J13.3
JI3.4
21223324

1.20 Nzyuenne xoncnekra yekiuii. [loaroroska x JIP. 10 YK-2.1-3 JIT.1J11.2 DK3aMeH
IMonroroska k cxaue JIP, opopmnerne VYK-2.1-Y JI1.3
ortuera. /Cp/ VK-2.1-B JI1.4J12.1

VK-2.2-3 JI2.2J12.3
YK-2.2-V J12.4J13.1
VK-2.2-B JI3.2J13.3
J13.4
212233524

1.21 OCHOBHBIE CHHTAaKCHYECKHE KOHCTPYKIIHH 0
IIOCIIEAOBATEIBHOCTHBIX yCTpoiicTs /Tema/

1.22 [onsarue cuaxponuzanuu. CHHXPOHHbIE U 2 YK-2.1-3 JI.1J11.2 Dx3aMeH
ACHHXPOHHBIC LIU(POBBIC YCTPOIICTRA. YK-2.1-V JI1.3
Cunxpoumnynscsl. [IponeaypHslie oneparopsl, YK-2.1-B JI1.4J12.1
MIPUMEHEHHE B KOHCTPYKTOPCKOM (aiiie. VK-2.2-3 JI2.2 J12.3
IIponenypHoe ynpasienue BpemeHeM. CIIUCOK YK-2.2-V JI2.4J13.1
pearupoBaHus MPOLEAYPHOTO OIepaTopa. YK-2.2-B JI3.2J13.3
PearupoBanrie Ha QPOHTHI CHHXPOUMITYJIHCOB. JI3.4
VYupasnsromnye mporeypHble OIepaTopsl. 213253 54
VcnoBubit onepatop. [Ipoctoit cunxponHsbIi D-

Tpurrep. JBonunsiii cueTynk. CUETYHK 110
yKazaHHOMY Momyito. OniepaTtop BapHaHTa.
Peructp capura. KomOuHannoHnHsle ycTpoiicTBa
Ha 0a3e IPOLEIyPHBIX OIIEPaTOPOB,
cnenupuieckre aemmdparopsl. [ukmmaeckne
omeparopsl. [IpouieaypHbie omepaTopsl
MpUCBauBaHus. MoJeMpOBaHNE CHHXPOHHBIX
IUQPOBEIX YCTPOUCTB. 3aaHne
CHUHXPOHMMITYJIECOB B HCITBITATEIILHOM (aiiie.
Wuunuanu3upyromniye 3Ha4eHus! CUTHAJIOB.
Oyukumu B s3bike Verilog. /Jex/

1.23 ITonsitne cunxponuzanuu. CHHXpOHHBIC U 20 YK-2.1-3 JIT.1J11.2 DK3aMeH
ACHHXPOHHBIE ITU(POBEIC yCTPOICTBA. VK-2.1-Y JI1.3
Cunxpoumnynbchl. [IponenypHblie onepaTopsl, VK-2.1-B JI1.4J12.1
MPUMEHEHHE B KOHCTPYKTOPCKOM (aiiie. YK-2.2-3 JI2.2J12.3
Nzydenue koHcnekra nekuuid. /Cp/ YK-2.2-V J12.4713.1

VK-2.2-B JI3.2J13.3
J13.4
01223354

1.24 Cnoco6s1 konpurypuposanus [IJIUC /Tema/ 0

1.25 CucteMbl XpaHeHUsT KOHPHUTYPAITMOHHBIX TaHHBIX 2 YK-2.1-3 JI.1J11.2 Dx3aMeH
IJINC tuna CPLD u FPGA. Untepdeiic JTAG. YK-2.1-YV JI1.3
Kondurypupopanue B cucreme. AnmapaTHoe YK-2.1-B JI1.4J12.1
obecrnieueHune mpounecca KoHGUTypupoBanus /JIex/ YK-2.2-3 J12.2 7123

YK-2.2-Y J12.4J13.1
VYK-2.2-B JI3.2JI3.3
JI3.4

010232354




1.26 AnmnapaTHas peanu3anys apaMeTpU3UPOBAHHOIO 4 YK-2.1-3 JI1.1J11.2 Ok3aMeH,
moyist /J1ab/ YK-2.1-V JI1.3 JlabopaTopHas
VYK-2.1-B JI1.4712.1 pabota
YK-2.2-3 J12.2J12.3
VYK-2.2-Y J12.4J13.1
YK-2.2-B JI3.2J13.3
JI3.4
01323354
1.27 AmnmapaTHoe obecrieueHue mpoiecca 10 YK-2.1-3 JIL.1J11.2 Dx3aMeH
KOH(UTYpPUPOBAHHUS. YK-2.1-Y JI1.3
IToaroroska k JIP. IToaroroBka k cmaue JIP, VK-2.1-B JI1.4J12.1
odopmrenue otaera /Cp/ YK-2.2-3 J12.2J12.3
YK-2.2-V J12.4J13.1
VYK-2.2-B JI3.2J13.3
J3.4
21323354
1.28 CuHTE3UpyeMble U HE CHHTE3UPyEMbIe 0
KxoHCTpyKuuu /Tema/
1.29 CuHTE3MpyeMBbIE U HE CHHTE3UPYEMBbIE 2 YK-2.1-3 JI1.1J11.2 Ox3aMeH
KOHCTpYKUHH si3bIKa Verilog. briok generate. VK-2.1-Y J1.3
CyIHOCT U Ha3HaUCHHE HE CUHTE3UPYEMBIX YK-2.1-B JI1.4J12.1
2JIEMEHTOB. [IMpeKTUBBI KOMITUJISATOPA. YK-2.2-3 JI2.2J12.3
CucreMHble 3a1a4. MacouHble BApHAHTBI VK-2.2-Y J12.4713.1
peanu3aly IPoeKToB MU(POBBIX YCTPOICTB Ha VYK-2.2-B JI3.2J13.3
TIUINC, npeumytiiecTBa U HegocTatku /JIex/ J13.4
31323354
1.30 Jupexrupl komnuisTopa. CUCTEMHbIE 3a/1a4H. 6 YK-2.1-3 JI1.1 J11.2 Ox3aMeH
Wzydenue koncnekra gexuuii. /Cp/ YK-2.1-YV J1.3
YK-2.1-B J11.4J12.1
YK-2.2-3 J12.2J12.3
VK-2.2-YV J12.4J13.1
YK-2.2-B JI3.2J13.3
J13.4
21323354
Paznen 2. Paspnea 2
2.1 UKP /Tema/ 0
2.2 UKP /MKP/ 0,35 YK-2.1-3 JI1.1J11.2 Ox3aMeH
VK-2.1-Y J1.3
YK-2.1-B JI1.4J12.1
YK-2.2-3 J12.2J12.3
VK-2.2-YV J12.4J13.1
YK-2.2-B JI3.2 J13.3
J13.4
21323354
23 Kuc /Tema/ 0
2.4 KoHncynbTupoBanue nepen 3k3aMeHOM U 2 YK-2.1-3 JIL.1J11.2 Dx3aMeH
nipakTHkoit /Kue/ YK-2.1-V JI1.3
YK-2.1-B JI1.4J12.1
YK-2.2-3 J12.2J12.3
YK-2.2-YV J12.4J13.1
YK-2.2-B JI3.2J13.3
J3.4
21323354
2.5 Ox3ameH /Tema/ 0
2.6 Ox3aMeH /Jk3ameH/ 44,65 | VYK-2.1-3 JI1.1J11.2 Ox3aMeH
VK-2.1-Y J1.3
YK-2.1-B JI1.4J12.1
YK-2.2-3 J12.2J12.3
VK-2.2-YV J12.4J13.1
VYK-2.2-B JI3.2 J13.3
J13.4

0103023354




5. OHEHOYHBIE MATEPHAJIBI ITO JUCHHUIIJIMHE (MO YJIIO)

O1eHOYHBIC MaTEePHUATbl IPUBECHBI B IPUIIOKEHUH K paboueii mporpaMme JUCIUILTHHBI (CM. JOKyMeHT "OLieHOYHbIC MaTepHAaIbI
o aucturuinHe "TIpoekTHpOBaHNe U TEXHOJIOTHUS IEKTPOHHOW KOMIIOHEHTHOM 0a3b1"").

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJISA)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHasi IMTEpaTypa

Ne ABTODBI, COCTaBUTEIH 3arnaBue WznarensctBo, | Kommuectro/
rox Ha3BaHUE
3BC
JI1.1 |bopucos, A. B. Iudposast 1 BEMMHCINTEIBHAS CXEMOTEXHHKA ;| YIeOHOE HoBocubupck: |2227-8397,
nocooue Cubupckuit http://www.ip
rocynapctBeHH | rbookshop.ru/
BIf 102146.html
YHHBEPCHTET
TEJICKOMMYHHUK
anun u
nH(pOpPMATHKY,
2020, 102 c.
JI1.2 | TloBapenkun H. B. DINeKTpOHHAsI KOMIIOHEHTHas 0asa, mpuMeHsieMas B CaHkr- 978-5-8088-
pPaIMOTEXHUYECKOH anmapaTtype : yaeOHoe mocooue [eTepOypr: 1576-6,
I'VAIIL 2021, https://e.lanbo
161 c. ok.com/book/
216476
JI1.3 | HoBuxkos, 1O. B. BBenenune B IU(ppOBYI0 CXEMOTEXHHUKY : YIeOHOE mocoone Mocksa: 978-5-4497-
Wnrepuer- 2389-5,
Yuusepcurer | https://www.i
HNudopmanuon | prbookshop.r
HBIX u/133935.htm
Texnonorui 1
(MHTYUT),
At [T Ap
Menmua, 2024,
392 c.
JI1.4 |boromonos b. K., OCHOBBI IPOEKTUPOBAHUS IITEKTPOHHOM KOMIIOHEHTHOM 0as3bl : HoBocubupck: | 978-5-7782-
Jenucos A. H. y4ebHoe mocooue HI'TY, 2023, 4876-2,
64 c. https://e.lanbo
ok.com/book/
404588
6.1.2. JlonotHUTEILHAS JTUTEPATypa
Ne ABTOPBI, COCTAaBUTEIN 3arnasue UsnarenscrBo, | KonnuecrBo/
rox Ha3BaHHUE
OBC
JI2.1 |Hemynpos B., Cucremsbl-Ha-kpucraiie.IlpoekrupoBanue u pa3Burue M.:Texnoctep |5-94836-029-
Maptun I a, 2004, 216¢. |6,1
JI2.2 | Vrpromos E.IT. [Mudposas cxeMoTexHUKa : Yueb.mocodue ist CTy/I. CII6.:BXB- 5-8206-0100-
Cankr- 9,1
IetepOypr,
2000, 518c.
JI2.3 | Xamaxep K., Oprauuzauust 9BM : Ilep.c anri. M.:CIIG.:ITute | 5-8046-0162-
Bpanemnmu 3., 3aku C. p, 2003, 848c. 8,1
J12.4 | Ammmxmun A.C. Iudposas cxemorexnuxa. lllar 3a marom M.: luanor- 978-5-86404-
MUOH, 2008, |[222-9, 1

304c.




6.1.3. MeTtoanueckue pa3padoTkn

No ABTODBI, COCTaBUTENU 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHUC
3BC
JI3.1 | Ammxmun A.C. OCHOBBI IPOSKTHUPOBAHMS AIEKTPOHHOU KOMITOHEHTHOH 0a3bl. Ps3ann: PUL] ,

U.1 : Meromuyeckue yKazaHHs PI'PTY, 2012, |https://elib.rsr
eu.ru/ebs/dow
nload/623

JI3.2 | bazbueB B.K. MukporporeccopHble CUCTEMBI cOopa U 00paboTKU TaHHBIX : Pszanb: PULL ,

MeTtoauveckue yKa3aHus PI'PTY, 2012, |https://elib.rsr
eu.ru/ebs/dow
nload/1184

JI3.3 | baspuieB B.K. MukporporieccopHble CHCTEMBI cO0pa U 00paboTKK TaHHBIX : Psazans, 2002, |, 1

Mertoa.ykas.k n1ab.pabotam 52c.

JI3.4 | Amumxmun A.C. OCHOBBI IPOEKTHPOBAHUS AIICKTPOHHON KOMIIOHEHTHO! 0a3HI : Psazans, 2014, |, 1

METO[I. yKa3. k 1a0. paboTam 44c.

6.2. Ilepeuens pecypcoB HHPOPMALTMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu ""UnTepHeT"
D1 | ModelSim® User's Manual. Software Version 6.5a. Mentor Graphics Corporation, 2011. - 580 p.
32 | Quartus II Vertion 10.0 Handbook. Altera Corporation, 2010. - 2728 p
93 | DnekrpoHHO-OubIMOTeuHas cuctema «IPRBook». OBC u3natenscta «IPRBook»
24 | DnexrpoHHO-OMOMMOTEUHAas cucteMa «Jlanpy. ObC uznarenscrBa «JlaHb»

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

6.3.1 IlepeyeHnb JIUIIEH3MOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOI0 POrPAMMHOI0 00ecnieyeHHsl, B TOM YHcCjIe

O0TE€YECCTBCHHOI'O MPOU3BOACTBA

HaumenoBanue

Onuncanue

OmneparronHas cucrema Windows

KOMMep‘{eCKaSI JIMOCH3UA

Kaspersky Endpoint Security

KOMMep‘{eCKaH JIMICH3UA

Adobe Acrobat Reader Coboanoe I[1O
LibreOffice Coboanoe I1O
Quartus IT Web Edition ver. 11.0 Ceob6oanoe I10
ModelSim Csob6ognoe I1O
Cpena paspabotku STM32CubelDE Caoboanoe I1O

6.3.2 IlepeueHb MHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

214 nabopaTopHBI KOpIyc. ydeOHas ayauTOpHs IJIs MPOBEACHUS Y4eOHbIX 3aHATHH. Crenuann3upoBaHHas Mebenb (60
MI0CAIOYHBIX MECT), MArHUTHO-MapKepHas Jocka. MyneTuMenna npoekrop, 1 sxpan. ITK.

103 mabopaTopHBIH KOpITYC.

yueOHass aynuTopus Ui TpOBENEHHs] YYEOHBIX 3aHATHH,
CrenpanusupoBanHas Mebenb (24 mocaJo4yHbIX MecTa), MarHUTHO-MapkepHasi Jocka. MylbTUMeIua MpoekTop, 1 sKkpaH.
ITIK. Bo3MOXHOCTh MOAKTIOYECHUS K ceTH VIHTepHeT M oOecmedeHHeM JOCTyIa B 3JIEKTPOHHYIO HH(pOPMAIMOHHO-
obpazoBaTenbHyIo cpexy PITPTY

KOMIIBIOTEPHBII  Ki1acc

8. METOJIMYECKHUE MATEPHAJIBI 110 JUCHHUIIJIMHE (MOAYJIIO)

Metonudeckoe obecriedeHue JUCHUILTIHBI IPUBEIECHO B IIPUIIOKEHUH K paboueil mporpaMMe AUCLUILUINHEL (CM. JIOKYMEHT
"MeToandeckue yka3aHHs 10 TucHuIuIiHe "[IpoeKTHpOBaHNE W TEXHOJIOTHS JJIEKTPOHHONH KOMITOHEHTHOIT 6a3b1"").

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMNWCAH 3NEKTPOHHOI MOANMCHIO

17.06.26 15:06 (MSK) MNpocTas nognuce

17.06.26 17:11 (MSK) MNpocTas noanucb

noanncAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreit
3ABEAYHOLLNM AnekcaHapoBwy, 3aBeaytolmin kacdeapoii M3J1
KA®E/PbI

noanncAHO ®reoy BO "PrPTy", PrPTY, /lutBnHoB Bnagumup
3ABEAYIOLLMM leopruesuy, 3aBeaytowmii kadeapoii MHIJ
BbIMYCKAIOLLIEV

KADE/IPbI




