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Pacnpene.ﬂemle YacoB JUCHMIIJINHBI IO ceMecTpaM

Cemectp

(<Kypc>.<Cemectp 1(.1)
Ha Kypce>) Hroro
Henens 16
Bun 3ansTuit VIl PII vl

Jlexun 16 16 16 16
JlaGopatopHbie 16 16 16 16
ITpakrtuueckue 8 8 8 8

Hnas KoHTaKTHas 0,35 0,35 0,35 0,35
pabora

Koncynberuposan 2 2 2 2

ue mepen

9K3aMEHOM U

MPAKTUKON

Uroro ayn. 42,35 42,35 42,35 42,35
KonTakTHas 4235 42,35 42,35 4235
pabota

Cam. pabora 93 93 93 93
Yacel Ha 44,65 44,65 44,65 44,65
KOHTPOJTh

Utoro 180 180 180 180

r. Psa3ann
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k.m.n., doy., Cepebpsixos Andpeii Eseenvesuu

Pabouvas mporpamMmma JUCIATUTHHEL
IIpoexTHpPOBaHHE M TEXHOJIOTHS YJIEKTPOHHOI KOMIIOHEHTHOI 0a3bI

paspaborana B coorBerctBuu ¢ ®I'OC BO:

®I'OC BO - maructparypa no HarpasieHuto noarotoBku 11.04.04 DnexTpoHnKa 1 HAHOIIEKTPOHHKA (TprKa3 MUHOOpHAYKH
Poccun ot 22.09.2017 r. Ne 959)

COCTaBJICHa Ha OCHOBAHUH yIeOHOTr0 ITaHa:
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Pabouas mporpamma ogoOpeHa Ha 3aceqaHuH Kadeapsl

IIpoMbIiIeHHOT 3JIEKTPOHMKHU

[Iporokoin ot 22.05.2025 r. Ne 11
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Buzuposanue PII/] 1u1s1 ucnosiHeHMsl B 0YepeHOM Y4eOHOM roay

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucrionHeHus B 2026-2027 yueOHOM roay Ha 3acefaHuu Kadeapsl
IIpoMbINJIEHHOM 3JIEKTPOHUKH

[Iporokom ot 2026 . Ne

3aB. kadeapoit

Buzuposanue PII/] 1s1s1 ucnosiHeHUsI B 0YepeTHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa 1 0go0peHa st
ucrnonaenus B 2027-2028 yueOHOM rofy Ha 3acegaHun Kabeaphl
IIpoMbliIeHHOH 3JIEKTPOHUKHU

[Iporokom ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 1y ucnostHeHus1 B 0YepeTHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucnonHeHus B 2028-2029 yyeGHOM roay Ha 3aceIaHuu Kadeapbl
IIpoMBbIILJIEHHOM 3JIEKTPOHUKH

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Buzupoanmue PII/] 1y ucnostHeHus B 0YepeTHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CYyKAeHa 1 0JJ00peHa st
ucnonHenust B 2029-2030 yyeOHOM rofy Ha 3acejaHuH Kadheapbl

IIpombIIEHHO# 3JIEKTPOHMKH

[Iporokom ot 2029 r. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | pemrenne 3aad IPOSKTUPOBAHMS COBPEMEHHOH JICKTPOHHON KOMIIOHEHTHOH 0a3bI HA OCHOBE MUKPOKOHTPOJIIIEPOB U
[UINC nuist pereHus: HAyYHO-UCCIEI0BATENbCKUX U POU3BOJCTBEHHBIX 3a/1a4.

1.2 | 3amaum QUCLIUITIINHEL:

1.3 | - 03HaKOMHTB CTyAEHTOB ¢ ocHOBHBIMH Kitaccamu CBMIC n Hanboree pacripocTpaHEeHHBIMH TEXHOJIOTHSMH pean3aiin
IU(POBBIX YCTPOUCTB, XapaKTEPHBIMH VIS OTEIECTBEHHOH MPAKTHKH UX Pa3-paboTKH.

14]- MPUBUTH HABBIKA pa6OTLI B KOJUICKTUBC Ha/l ITOCTABJICHHBIMH HAYYHBIMH U MTPOCKTHBIMU 3a1a9aMU;

1.5 | - 03HaKOMUTB CTYIEHTOB C OCOOEHHOCTAMU apXUTeKTypsl ARM;

1.6 | - 03HAaKOMUTB CTYAECHTOB C CEMENCTBOM COBPEMEHHBIX MUKPOKOHTpoLiepoB STM32.

1.7 | - 03HaKOMHTH CTYJIEHTOB C OCHOBHBIMH CHCTEMHBIMH (SI3BIKM OITUCAHMSI alllapatyphl) U npukiaaHbiMu (aketsl CAITP)
MHCTPYMEHTaMH pa3padoTuuKa.

1.8 | - obecrieunTh OCBOCHHE Ha MPAKTHUKE MCIIOIb30BAaHNS 0a30BBIX CHHTAKCHUECKUX KOHCTPYKIMIT si3bIka Verilog mist
(opMHIpOBaHNS THIOBBIX IU(POBBIX Y3JIOB U IIOCTPOCHHUE HCIBITATEIBHBIX (haiiiioB (testbench).

1.9 | -03HAaKOMUTH C TeXHONOTHEH (HYHKIHOHATIHHOTO MOACINPOBAHUS IIPOSKTHPYEMBIX YCTPOHCTB M alllapaTHOTO
koH(urypuposanus ux B IIJINC B m1abopaTOpHBIX YCIOBHAX.

2. MECTO JUCIIMIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA3SOBATEJIBHOU ITPOI'PAMMBbI

Iukn (paszen) OI: | B1.0

2.1 | TpeGoBaHus K NpeBapUTEIbHOI NOATOTOBKE 00y4aI0IIerocs:

2.1.1 | lucunmimHa 6a3upyeTcs Ha CIEAYIOMUX JUCIUIUIMHAX YIeOHOro IIaHa IIOATOTOBKH 0aKaIaBpOB 110 HATPABICHUIO
11.03.04 «OnexTponnka i HaHOEKTpoHNKa», OIIOIT «OnekTpoHHBIe MPHOOPHI U YCTPOHCTBaY: «OCHOBEI
MIPOCKTUPOBAHHUS HIIEKTPOHHON KOMIIOHEHTHOM 0a3bl».

2.1.2 | Mo Hauama n3ydeHus: yaeOHOH AUCIUIUIMHEI 00YJarOIIHecs! JODKHBI:

2.1.3 | 3HaTh: 00IIKE pa3esbl BBICIICH MaTeMaTHKH (aaredpa), pasaenasl HHPOPMATHKH (CHCTEMBI CUMCICHHUS, TBONIHAS
apu¢metnka, bynesa anredpa, morndeckue 3memeHTsl. CymectByronue kiacckl CBMC, kak OCHOBHOM COBpeMEHHO#
JMEKTPOHHON KOMIOHEHTHOH 0a3bl, 00muii anroputM npoektupoBanus CBUC; cuHTaKkcUC S3bIKa OMHUCAHUS alapaTyphl
BBICOKOTO ypoBHs Verilog, Ha3Ha4YeHHE U CTPYKTYPY UCIIBITATEIbHBIX (hailIoB Ha s3bIKe Verilog, OCHOBHBIE KOMITOHEHTBI
U BHYTPEHHIOIO apXUTEKTypy coBpeMeHHbIX [TJINC.

2.1.4 | yMeTh: NCTIONB30BATh COBPEMEHHBIE HH(OPMAIIMOHHBIE X KOMIIBIOTEPHBIC TEXHOIOTHH, CPEACTBA KOMMYHHKALHH,
CIOCOOCTBYIOIINE MOBBIIICHHUIO 3()(DEeKTHBHOCTH HAYIHOH U 00pa30BaTeIbHOM cep NesATeNbHOCTH; pa3padaTrBaTh
¢busnueckue 1 MaTeMaTHIECKUE MOJIENIH IPUOOPOB U YCTPOUCTB EKTPOHUKHI U HAHOIIEKTPOHHUKH; pa3pabaTsIBaTh
TEXHOJIOTHYECKHE MapIIPYThl KX U3rOTOBJICHHS; IPUMEHSTH A3bIK Verilog, Kak CHCTEMHOE HHCTPYMEHTAJILHOE CPEICTBO
JUTSL TIPOEKTUPOBAHMUS IU(PPOBBIX YCTPOHCTB, MPpHMEHATH cTannapTHbie CAIIP 11t GyHKIMOHAIEHOTO MOJICITUPOBAHHS,
CHHTE3a U BepH(YUKanuy MU(GPOBBIX YCTPOUCTB; NCTIONH30BATH JBOMUHYIO apUPMeTHKY U ByneBy anreopy;

2.1.5 BJIaZICTh: METOJaMH ITPOCKTUPOBAHU A BHeKTPOHHOﬁ KOMITOHEHTHOM 0a3bl U TEXHOJIOIHYECKUX TIPOHECCOB JJICKTPOHUKHU U
HAHOJJICKTPOHUKU; METOAAMU MAaTEMATUYECKOI'0 MOACIUPOBAHUS l'[pI/I60pOB 1 TEXHOJOIMYCCKUX IMPOLECCOB C LEIIBIO
OIITUMHU3AIIMHU UX ITapaMETPOB; HABbIKAMH SKCIICPUMEHTAJIBHOI'O UCCIIEJOBAHUA paS’paGOTaHHLIX yCTpOfICTB B anr[apaTHoﬁ
peajim3annu, azaMi IporpaMMHUpPOBaHUsA Ha A3bIKEC BBICOKOI'O YPOBHA.

2.2 | JucuuminHbl (MOIYJ14) M PAKTUHKH, JJI51 KOTOPbIX 0CBOEHHE JAHHOH ANCUMIJIMHBI (MOIYJIs1) HEOOXOUMO KaK
npeiIecTBYOIIee:

2.2.1 | IlpeaaurioMmHas mpakTUKa

2.2.2 | BeimmonHeHre 1 3a1Ta BBITYCKHOW KBATH(DUKAIIMOHHONW paboTHI

3. KOMIIETEHIIUHA OBYYAIOIETI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JUCIIUITJINHBI
MO VYJIA)

VK-2: Cnocoden YHOpPaBJATH IPOEKTOM HA BCEX ITANAX €0 ;KU3HEHHOI'0 HUKJIa

YK-2.1. Onpenesnsier nejieBble 3Tanbl H OCHOBHbIC HANPABJIEHUs PA00OT MPOEKTA ¢ Y4eTOM aHAIU3A AJIbTEPHATUBHbBIX
BAPUAHTOB €ro peajan3anuu

3HaThL

0COOCHHOCTH MPUMEHEHUS! MUKPOKOHTPOJIEPOB Ha 0aze apxuTekTypsl ARM;

Y™mernb

3aIUIIATh TPUHATHIE PEIICHHUS TPU MPOSKTHPOBAHUH JIEKTPOHHOIO YCTPOCTBa Ha 0a3e MUKPOKOHTPOJLIEPOB
Baagersb

HaBBIKAMH TOJTAIHOTO BEACHUS MPOCKTOB

VK-2.2. [IpumMeHsieT METOAUKH Pa3paboTKHU M yNPABJIEHUS MPOEKTOM




3HaThL

CHJIbHBIE U cJ1a0ble CTOPOHBI pa3pabOTaHHOTO PEICHUS

YMmerh

pa3pabaTbIBaTh MPOEKTHPOBATEH IEKTPOHHEBIE YCTPOHCTBA Ha 06a3e MUKPOKOHTPOIIIEPOB

Baanernb

MPOCKTHPOBAHUSI NEKTPOHHBIX YCTPOWCTB Ha 0a3e MHUKPOKOHTPOJUICPOB

B pe3yabTare ocBoeHUsI AMCUMIIMHBI (MOAYJIs1) 00y4aroIuiics 10J5KeH

3.1

3HaTb:

3.1.1

0COOEHHOCTH ITPUMEHEHNSI MUKPOKOHTPOJIICPOB Ha 0a3e apXxuTekTypbl ARM; cHiibHBIE U crtabble CTOPOHBI

Ppa3paboTaHHOTO PEIICHHSI

3.2

YMmerThb:

321

3aIIUIIATh IPUHATHIC PEIICHUS [IPU TPOSKTUPOBAHNH IICKTPOHHOTO YCTPOHCTBA Ha 0a3e MHKPOKOHTPOJIIEPOB

33

Baangern:

33.1

HaBbIKaMU MOJ3TAITHOI'O BEACHU TPOCKTOB

4. CTPYKTYPA U COAEP KAHUE JTUCHUIIJINHBI (MOAYJIS)

Kon HaumenoBanue pa3jienoB u Tem /Buj 3ausatus/ | Cemectp / | Yacos | Komneren- | Jlureparypa ®opma
3aHATHSA Kypc 0007 KOHTPOJIS
Paznea 1. Paznea 1
1.1 DJeKTpoHHAss KOMIIOHeHTHas 6a3a /Tema/ 1 0
1.2 INonsITHE MIEKTPOHHOI KOMITIOHEHTHOH 0a3HbI. 1 2 VK-2.1-3 JI1.1J11.2 OK3aMeH
DJEeKTPOHHbIE KOMIIOHEHTHI C HAHOPa3MEPHBIMU YK-2.1-Y JIL.3
CcTpyKTypamu. TeneKkOMMyHHUKAIIMOHHbIE YK-2.1-B JI1.4J12.1
OIITUYECKHE IPUEMHUKH U NEpPEeJaTUUKH, VK-2.2-3 J12.2J12.3
kpemaneBsie CBUC (VLSI). OcHOBHBIE KITacChI YK-2.2-Y J12.4713.1
CBUC. 3akazubie UC (ASIC), yauBepcanbHble YK-2.2-B JI3.2 J13.3
CBUC (MCU, DSP), IUTUC (FPGA). /JIex/ JI3.4
0132203324
1.3 Wzyuenne xoHcmekra nekiuid. /Cp/ 1 5 YK-2.1-3 JIT.1JI11.2 DK3aMeH
YK-2.1-Y 1.3
YK-2.1-B J11.4J712.1
YK-2.2-3 J12.2J12.3
YK-2.2-V J12.4J13.1
YK-2.2-B JI3.2J13.3
JI3.4
0132209324
1.4 OCHOBBHI $I3bIKa BBICOKOTO YpoBHs CH. 1 0
Komnusiuus npoexros. /Tema/
1.5 IlepeMennbie u apudpMeTnka. TUTIBI 1 pa3Mepbl 1 2 YK-2.1-3 JIT.1JI1.2 DK3aMeH
naeHbIX. KorcTanTsl. Oneparop for. If-else. YK-2.1-Y JI1.3
Iepexmtouarenu. Hukiasl. CUMBOIHYECKHE YK-2.1-B JI1.4J12.1
KoHCTaHThl. MaccuBbl. @yHkuuu. Kommusitop YK-2.2-3 JI2.2J12.3
GCC. Crpykrypsl. Ykazatenu. Cpena pa3paboTku YK-2.2-y JI2.4J13.1
KOJla MHUKPOIPOrpaMM Ul MUKPOKOHTpOJLIEpa VK-2.2-B JI3.2JI3.3
cemerictBa STM32. /Jlex/ J13.4
313223324
1.6 KondurypupoBanue 1 KOMITHIISIHS 1 4 YK-2.1-3 JIT.1JI1.2 DK3aMeH,
mpoekra /J1ab/ YK-2.1-Y JI1.3 JlabopatopHas
YK-2.1-B J1.4J712.1 pabota
VYK-2.2-3 J12.2J12.3
VYK-2.2-YV J12.4J13.1
VK-2.2-B JI3.2J13.3
J13.4
313523324
1.7 VYkazarenu Ha QyHKIHIO. MeToIbI 1 15 YK-2.1-3 JIT.1JI1.2 DK3aMeH
Pa3bIMEHOBBIBAHUS yKa3aTele u QyHKIUH. VK-2.1-¥Y JI1.3
Monenb namsaru s3bika Cu. YK-2.1-B JI1.4J12.1
ITonroroska k JIP. Iloaroroeka k cnaye JIP, YK-2.2-3 JI2.2J12.3
odhopmiieHHE OTUETa YK-2.2-V J12.4713.1
/Cp/ VK-2.2-B JI3.2J13.3
J13.4
3132233 24




1.8 ApXUTEKTypa MUKPOKOHTPOJLIEPOB HA OCHOBE 0
sapa ARM /Tema/
1.9 Oco6enHocTu apxetukrypsl ARM. CtpykrypHas 2 YK-2.1-3 JIT.1JI1.2 DK3aMeH
CXeéMa MUKPOKOHTpOJIepoB cemeiictBa STM32. YK-2.1-Y JI1.3
OcobeHHoCTH U KI1accupUKaIus VK-2.1-B JI1.4J12.1
BBIYMCIUTENBHBIX sifep cepun Cortex. bubnmoreka YK-2.2-3 JI2.2J12.3
KoHOurypanuu sapa CMSIS. bubnroreunas VK-2.2-Yy J12.4J13.1
cucTeMa nepudepniHsIx ycTpoicTs stdlibrary. VK-2.2-B JI3.2JI3.3
KondurypupoBaHnue npoeKToB 1 JI3.4
IIporpaMMHUPOBAaHAE MUKPOKOHTpoIepa. /JIex/ D132 33 54
1.10 Brrunciienue napaMeTpoB KOHOUTYPHPOBAHHS 2 YK-2.1-3 JIT.1JI1.2 DK3aMeH
PLL /TIp/ VYK-2.1-Y J1.3
VK-2.1-B J11.4712.1
VK-2.2-3 J12.2J12.3
YK-2.2-YV J12.4J13.1
YK-2.2-B JI3.2J13.3
J13.4
313223324
1.11 BrBon rpadmueckoii napopmanmn. O6MeH 4 VK-2.1-3 JI1.1J11.2 OK3aMeH,
JIAHHBIMHU C aKCEJIIEPOMETPOM VK-2.1-Y J1.3 JlabopatopHas
/J1ab/ YK-2.1-B JI1.4J12.1 pabora
YK-2.2-3 J12.2J12.3
VK-2.2-YV J12.4J13.1
VK-2.2-B JI3.2 J13.3
J13.4
0132233 24
1.12 Monyns npepeiBanuil. Moayib npsiMoro gocrymna 10 YK-2.1-3 JI1.1J11.2 OK3aMeH
K maMsaTH. MHTepdelics! BBOIa/BBIBOAA. YK-2.1-Y J1.3
TTonrorosxka k JIP. IToaroroska k caaue JIP, VK-2.1-B JI1.4J12.1
oopmiierue oruera /Cp/ VK-2.2-3 J12.2 J12.3
VK-2.2-YV J12.4J13.1
YK-2.2-B JI3.2J13.3
J13.4
01322033 24
1.13 IIpoexTupoBaHuE IEKTPOHHBIX YCTPOUCTB Ha 0
OCHOBE MUKPOKOHTpoJIepoB /Tema/
1.14 Oco0eHHOCTH aHAJIOTOBBIX U LIU(POBBIX LIeNei 2 YK-2.1-3 JI.1J11.2 DK3aMeH
MATaHUSI MUKPOKOHTpOJUIepa. MeToabl CHIKEHUS YK-2.1-y JI1.3
WHIYKTUBHOCTH 1ienei nutanus. CXxembl VYK-2.1-B JI1.4J12.1
TaKTUPOBAHUE MUKPOKOHTpOILIEpa. TUIIOBBIE YK-2.2-3 J12.2J12.3
CXEMBbI TIOAKIIFOUEHUS Harpy3Ku U(POBBIX YK-2.2-V JI2.4J13.1
ITOPTOB BBO/IA/BEIBOAA. CXEMBI OAKITIOUCHUS VYK-2.2-B JI3.2JI3.3
a"aoro-udpoBoro mpeodpazosarerns. Cxembl J3.4
MOJKITIOYEHUS LI (PPO-aHATOrOBO 213233 54
npeobpazoBarens. Marepdeiicer 12C, SPI,
UART /JIex/
1.15 Pa3paboTka npuHIMITHAIEHON ITEKTPHYECKOI 6 YK-2.1-3 JIT.1J11.2 DK3aMeH
CXEMBI DJIEKTPOHHOr0 ycTporicTsa /IIp/ YK-2.1-Y JIL.3
YK-2.1-B J11.4J12.1
VYK-2.2-3 J12.2J12.3
VK-2.2-YV J12.4J13.1
YK-2.2-B JI3.2J13.3
JI3.4
0132203324
1.16 AHaJIOTOBBIE TIETIH 00eCTIeUeHHs OMTAPHOTO 17 YK-2.1-3 JIT.1JI11.2 DK3aMeH
HAIPsDKCHUS aHAJIOro-1u(ppoBOro u uudpo- YK-2.1-Y 1.3
aHayoroBo npeodpaszonateinss. OCOOCHHOCTH YK-2.1-B JI1.4J12.1
NIPOEKTUPOBAHUS LeTIel MUTaHKsI Ha I€4aTHBIX VK-2.2-3 J12.2 J12.3
rjaTax. YK-2.2-V J12.4713.1
N3yuenue koHcnekra Jekiuii /Cp/ YK-2.2-B JI3.2 JI3.3
JI3.4
0132203324
1.17 Apxurektypa [IJTMC tuna CPLD u FPGA /Tema/ 0




1.18 OcHosHble apxutekrypHsle oramuns [IJIMC tuna 2 YK-2.1-3 JI1.1J11.2 Ok3amMeH
CPLD u FPGA. IlpeumyiiecTBa 1 HEJJOCTATKU YK-2.1-Y JI1.3
apxutekTypsl FPGA. OcHOBHbIE KOMIIOHEHTBI YK-2.1-B JI1.4J12.1
mukpocxeM FPGA. CtpykrypHas cxema YK-2.2-3 J12.2J12.3
JIOTUYECKOTO JeMeHTa. bIOKH mamsTH. YK-2.2-Y J12.4J13.1
Anmnaparsbsie yMHO)HTENU. CTPYyKTypa YK-2.2-B JI3.2J13.3
MexcoequHeHul. CucteMa CUHXpOHU3AIMH. J13.4
Bbnoku BBoAa/BeiBoaa. [IpocTeiimine D152 53 D4
unTepdeiicubie cTanaapThl. /JIex/

1.19 Pa3paborka napameTpu3upoBaHHOro Moy /J1ab/ 4 YK-2.1-3 JIT.1JI1.2 DK3aMeH,

YK-2.1-Y JI1.3 JlaboparopHas
VK-2.1-B JI1.4J12.1 pabora
YK-2.2-3 JI2.2J12.3
YK-2.2-V J12.4J13.1
YK-2.2-B JI3.2J13.3
JI3.4
D132 33 54

1.20 N3yuenune xoHcrnekra sexkuuid. [Togroroska k JIP. 10 YK-2.1-3 JIT.1JI1.2 DK3aMeH
IMoxroroka k caaue JIP, opopminenne YK-2.1-Y J1.3
orueta. /Cp/ YK-2.1-B J11.4J712.1

VK-2.2-3 JI2.2J12.3
YK-2.2-Y J12.4J13.1
VK-2.2-B JI3.2J13.3
J13.4
D132 33 54

1.21 OCHOBHBIE CUHTaKCHYECKUE KOHCTPYKIMH 0
IIOCJICI0BATETIFHOCTHBIX yCTpoicTB /Tema/

1.22 [onsitne cuaxporuszanuu. CHHXpOHHBIE U 2 YK-2.1-3 JI.1J11.2 DK3aMeH
ACHHXPOHHBIC U(PPOBBIC YCTPOICTBA. YK-2.1-¥ JI1.3
Cunxpoummnynbchel. [IporeaypHsie orneparopsl, VK-2.1-B JI1.4J12.1
MIPUMEHEHHNE B KOHCTPYKTOPCKOM (haiine. VK-2.2-3 JI2.2 J12.3
IIponenypHoe ynpasieHue BpemeHeM. CIUCOK YK-2.2-V JI2.4J13.1
pearupoBaHus IPOIIEyPHOro orepaTopa. YK-2.2-B JI3.2J13.3
PearupoBanue Ha GPOHTHI CHHXPOMMITYJIHCOB. JI3.4
Ynpasisronye mpoueaypHble OnepaTophl. 2135233 54
VYcnoBusii oneparop. [Ipoctoit cuuxpoHHBIH D-
tpurrep. J{Bonunslii cueTunk. CUeTUUK 10
yKazaHHOMY Moayiio. OnepaTop BapHaHTa.

Peructp casura. KomOuHamoHHbIe ycTpoiicTBa
Ha 06a3e IPOIEeYPHBIX OIEPaTOPOB,
crierdraeckue pemudparops!. Liukmmaeckne
oneparopsl. [IporenypHslie onepaTopsl
npucBauBaHus. MoJenupoBaHie CHHXPOHHBIX
IUQPOBBIX YCTPOHUCTB. 3a1aHNe
CHHXPOHMMITYITECOB B HCIIBITATEIIEHOM (haiiie.
Wuunuanu3upyromye 3HaueHus CUTHAJIOB.
Oynknuu B s3bike Verilog. /Jlex/

1.23 ITonsitre cunxponusanuu. CHHXpOHHBIE U 20 YK-2.1-3 JIT.1JI1.2 DK3aMeH
ACHHXPOHHBIE IIU(POBBIC YCTPOHCTBA. VK-2.1-¥Y JI1.3
Cunxpoummnyibcbl. [TpoueaypHbie onepaTopsl, VK-2.1-B JI1.4J12.1
MPUMEHEHHE B KOHCTPYKTOPCKOM (haiise. YK-2.2-3 JI2.2J12.3
Nzyuenne xoHcmekra nekiwid. /Cp/ YK-2.2-V J12.4713.1

YK-2.2-B JI3.2J13.3
J13.4
D132 33 54

1.24 Cnoco0s! koHpuryprposanus [IJIUC /Tema/ 0

1.25 CucteMsl XpaHEHH KOH(QUTYPALIHOHHBIX JAHHBIX 2 YK-2.1-3 JI1.1J11.2 Ok3aMeH
TUINC tuna CPLD u FPGA. Untepoeiic JITAG. YK-2.1-¥ JI1.3
Kon¢urypuposanue B ciucreme. ArmapaTrHoe YK-2.1-B JI1.4J12.1
obecrieuenue mporecca kKonpurypupopanus /JIex/ YK-2.2-3 J12.2 J12.3

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

01030233524




1.26 AnnapaTHas peanu3anus napamMeTpU3HpOBaHHOTO 4 YK-2.1-3 JI1.1J11.2 OK3aMeH,
momyiist /J1ab/ YK-2.1-Y JI1.3 JlabopatopHast
YK-2.1-B JI1.4J12.1 pabora
YK-2.2-3 J12.2J12.3
VYK-2.2-Y J12.4J13.1
YK-2.2-B JI3.2J13.3
JI3.4
0132203354
1.27 AnmnapaTHoe o0ecredeHue nporecca 10 YK-2.1-3 JI.1J11.2 DK3aMeH
KOH(UTYpUpOBaHUSI. YK-2.1-y JI1.3
Ilonroroska k JIP. IToaroroBka k caaue JIP, VK-2.1-B JI1.4J12.1
oopmnenue oruera /Cp/ YK-2.2-3 J12.2J12.3
YK-2.2-V J12.4J13.1
VYK-2.2-B JI3.2J13.3
J3.4
015232324
1.28 CuHTe3upyeMble U He CHHTE3UpYeMbIe 0
KOHCTpyKuuH /Tema/
1.29 CuHTE3UpyeMBbIE U HE CUHTE3UPYEMBbIE 2 VK-2.1-3 JI1.1J11.2 OK3aMeH
KOHCTpYKIuH s13bIka Verilog. Biok generate. VK-2.1-Y J1.3
CymHOCTh M Ha3HAUEHUE HE CUHTE3UPYEMBIX YK-2.1-B JI1.4J12.1
2JIEMEHTOB. [IMpEeKTUBBI KOMITHUIISATOPA. YK-2.2-3 JI2.2J12.3
CucremHsbIe 3a7aui. MacouHble BAPUAHTEI VK-2.2-Y J12.4713.1
peanu3aliy IPoeKToB IMU(POBEIX YCTPOICTB HA VYK-2.2-B JI3.2J13.3
TIJINC, npeumytecTBa U Hegoctatku /JIex/ J13.4
0132233 24
1.30 JupexTuBsl kKoMnuiasTopa. CUCTEMHbIE 3a/1a4H. 6 YK-2.1-3 JI1.1J11.2 OK3aMeH
Nzyuenne xoHcnekTa nekuid. /Cp/ YK-2.1-Y J1.3
YK-2.1-B J11.4J712.1
YK-2.2-3 J12.2J12.3
VK-2.2-YV J12.4J13.1
YK-2.2-B JI3.2J13.3
J13.4
01322033 24
Pazpnen 2. Pazpen 2
2.1 UKP /Tema/ 0
2.2 HKP /1KP/ 0,35 VK-2.1-3 JI1.1 JI1.2 DK3aMeH
YK-2.1-Y J1.3
VYK-2.1-B J11.4712.1
YK-2.2-3 J12.2J12.3
VK-2.2-YV J12.4J13.1
YK-2.2-B JI3.2 J13.3
J13.4
0122033 24
23 Kuc /Tema/ 0
2.4 KoncynbTupoBaHue nepen 3K3aMeHOM H 2 YK-2.1-3 JI.1J11.2 DK3aMeH
npakTukoi /Kue/ YK-2.1-Y JI1.3
YK-2.1-B J11.4J12.1
YK-2.2-3 J12.2J12.3
YK-2.2-YV J12.4J13.1
YK-2.2-B JI3.2J13.3
J3.4
015232324
2.5 Ok3ameH /Tema/ 0
2.6 Ok3ameH /Ok3aMeH/ 44,65 | VYK-2.1-3 JI1.1J11.2 OK3amMeH
VYK-2.1-Y J1.3
VYK-2.1-B J11.4712.1
YK-2.2-3 J12.2J12.3
VK-2.2-YV J12.4J13.1
VYK-2.2-B JI3.2 J13.3
J13.4

0132393 54




5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIIUIIJIMHE (MOAYJIIO)

OueHOYHBIC MaTepHaIlbl IPUBEICHBI B IPHIIOKEHHUH K paboueil mporpaMme TUCHUILINHBL (CM. JOKyMEHT "OLieHOUHbIE MaTepHaIIbl
o mucrirHe "[IpoekTHpoBaHNE U TEXHOIOTHS 3JICKTPOHHOH KOMITOHEHTHOI 6a3bI"").

6. YAEBHO-METOJANYECKOE U UHOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemasi inteparypa

6.1.1. OcHoBHas JuTepaTypa

No ABTOpBI, COCTaBUTEIHN 3arnaBue UznarensctBo, | KommuectBo/
roj Ha3BaHUE
3BC
JI1.1 | bopucos, A. B. IudpoBas 1 BEMMHUCINTEIBHAS CXEMOTEXHHKA | yaeOHOE HoBocubupck: |2227-8397,
nocooue Cubupckuii http://www.ip
rocynmapctBeHH | rbookshop.ru/
BIf 102146.html
YHUBEPCUTET
TEIEKOMMYHHUK
anun u
MH()OPMATHUKH,
2020, 102 c.
JI1.2 |TloBapenkun H. B. DneKTpOHHAsi KOMIIOHEHTHas 6a3a, mpuMeHseMas B CaHkT- 978-5-8088-
PaIMOTEXHUYECKOH ammapaType : yaeOHoe mocobue [eTepOypr: 1576-6,
I'YAIL 2021, https://e.lanbo
161 c. ok.com/book/
216476
JI1.3 | HoBukos, 1O. B. BBenenune B u(poOBYIO CXEMOTEXHHKY : yaeOHOE TIocoOre Mockaa: 978-5-4497-
Wnrepner- 2389-5,
Yuusepcurer | https://www.i
Hudopmarmon | prbookshop.r
HBIX u/133935.htm
Texnonoruit 1
(MHTYUT),
Ait [Tu Ap
Menua, 2024,
392 c.
JI1.4 | boromornos b. K., OCHOBBI IPOEKTUPOBAHUS INEKTPOHHOW KOMIIOHEHTHOMN 0a3bl : HoBocubupck: | 978-5-7782-
Jenucos A. H. y4ueOHOe mocodue HI'TY, 2023, 4876-2,
64 c. https://e.lanbo
ok.com/book/
404588
6.1.2. JlonosiHuTEIBHAS IUTEPATYpPa
Ne ABTOpBI, COCTaBUTEIN 3arnaBue UsnarenscTBo, | KonmnuecTso/
Toj Ha3BaHUE
OBC
JI2.1 |Hemynpos B., Cucremsbl-Ha-kpuctauie. IlpoekTupoBanue U pa3BuUTUe M.:Texaochep |5-94836-029-
Maprtun I a, 2004, 216¢c. |6, 1
JI2.2 | Vrpromos E.I1. [MudpoBas cxemoTexHHUKa : Yuebd.mocodue As CTy/. CII6.:BXB- 5-8206-0100-
Cankr- 9,1
IMerepOypr,
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 | Amuxmun A.C. Iudposas cxemorexnuka. Lar 3a mrarom M.: Muanor- 978-5-86404-
MUOU, 2008, |[222-9, 1

304c.




6.1.3. MeTtoauueckue pa3padoTKu

Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | KommuecTo/
ron Ha3BaHHE
3BC
JI3.1 | Ammmxmun A.C. OCHOBBI IPOSKTUPOBAHUS INEKTPOHHOW KOMIIOHEHTHOM 0a3bl. Ps3ann: PUL] ,

U.1 : MeTtoaudeckue yKa3aHHs PIPTY, 2012, |https://elib.rsr
eu.ru/ebs/dow
nload/623

JI3.2 | bazbuies B.K. MukpomnporeccopHble CUCTEMBI cOopa 1 00pabOTKH JAHHBIX : Pszanb: PULL ,

MeTtonuveckue yKa3aHus PIPTY, 2012, |https://elib.rsr
eu.ru/ebs/dow
nload/1184

JI3.3 | ba3buieB B.K. MukpornporieccopHbIe CUCTEMBI cOopa 1 00pabOTKH JAHHBIX : Psazans, 2002, |, 1

Mertoa.yka3.k 1ab.pabotam 52c.

JI3.4 | Ammxmun A.C. OCHOBBI TIPOSKTUPOBAHUS IIEKTPOHHOW KOMIIOHEHTHOM 0a3bl : Ps3anp, 2014, , 1

MeToI. yKa3. k 1ab. paboTam 44c.

6.2. Ilepeuensb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "MHTepHeT"

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

23 OnexkrpoHHO-0nOMHoreunas cuctema «IPRBook». ObC uznarenscrsa «[PRBook»

24 | DnexrpoHHO-OMbIMOTEYHas cucteMa «Jlanpy. ObC u3narenscTBa «JIaHby

6.3 l'[epeqem, nporpammHoOro o0ecneyeHus: U PIH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHnb JIUIIEH3HOHHOTO U CBOOOIHO PACTIPOCTPAHSIEMOI0 MPOrPaAMMHOI0 o0ecreyeHns, B TOM 4YucJjie

0T€YE€CTBEHHOT'0 MMPOU3BO/ICTBA

HaumenoBanue

Onucanne

OmneparonHas cucrema Windows

KOMMep‘{eCKaH JIMOCH3UA

Kaspersky Endpoint Security

KOMMCP‘ICCK&H JIMICH3UA

Adobe Acrobat Reader Coboanoe I[1O
LibreOffice Coboanoe 1O
Quartus IT Web Edition ver. 11.0 Coboanoe I1O
ModelSim Csob6onuoe ITO
Cpena paspabotku STM32CubelDE CBobosanoe 1O

6.3.2 TIlepeueHb MHGOPMAIMUOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTITUHBI (MO YJISA)

| 214 nabopaTOpHBIA KOpIyC. y4eOHas ayauTOpHs IJIs MpoBeleHHs ydeOHBIX 3aHATHH. Creruanu3upoBaHHas Mebensb (60
MI0CAJJOYHBIX MECT), MarHUTHO-MapKepHas focka. MymbTume ia npoextop, 1 sxpan. TTK.

103 mabopaTopHBIl KOpIyC.

yueOHasi ayauTopHsi Uil TpPOBEINeHHs Y4eOHBIX 3aHSATHIA,
5 CrenanusupoBanHas MeOenb (24 mocaloyHbIX MecTa), MarHUTHO-MapKepHas Jocka. MynbTUMeOua MpoekTop, 1 skpaH.
ITIK. BO3MOXXHOCTP TOAKTIOYECHUS K ceTH VHTepHEeT M oleclieueHHeM JOCTyIla B DJICKTPOHHYIO HH(OPMaIHOHHO-
obpasoBarensHyio cpexy PITPTY

KOMIIBIOTEPHBIA  KJIaccC

8. METOANYECKHE MATEPHAJIBI 11O JUCIIMITVIMHE (MO VYJIIO)

MeTtonnueckoe obecrieueHue JAUCHUIIIIMHBI TPUBEACHO B IPHUJIOKCHNUH K pa60qei’1 nporpaMme IUCHUTUIMHBI (CM. JAOKYMCHT

"Meroandeckue yKka3aHus 1o quciuinirHe "[IpoekTHpoBaHNE W TEXHOIOTHS JIEKTPOHHOH KOMIIOHEHTHOI 6a3bI"").

JOKYMEHT MOZMUCAH SMIEKTPOHHOM MOAMUCHIO

noanncAHoO ®rsoy BO "PrPTY", PIPTY, Kpyrnos Cepreii
3ABEAYHOLLMM AnekcaHapoBwuy, 3aBeaytolumin kacdeapoii M1
KA®E/LPbl

noanncAHoO ®reoy BO "PIrPTY", PIPTY, Kpyrnos Cepreii
3ABEAYIOLWNM AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M1
BbIMYCKAIOLLIEV

KADE/ZIPbI

20.08.25 18:39 (MSK)

20.08.25 18:39 (MSK)

Onepatop 340 000 "Komnaxus "TeH3op"

MpocTas noanucb

Mpoctas nognucb




