MMWHHNCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHNS POCCUCKON ®EIEPALIN

OENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/IVKETHOE OBPA3OBATE/IBHOE
YUYPEX/JEHUE BBICIIET'O OBPA30BAHUA
"PSI3BAHCKUH I'OCYJJAPCTBEHHBIN PAIJMOTEXHUYECKUN YHUBEPCUTET
NMMEHU B.®. YTKUHA"

COI''TACOBAHO YTBEPXIARO
3aB. BeIMyCKatoleit Kadeapel

Y crpoucTrBa MH(MOPMAIJMOHHOW 3/IEKTPOHUKH

pabouasi mporpaMMma JAUCLUIIIMHBI (MOZYJIs1)

3akperuieHa 3a Kadepoit D/IeKTPOHHBIX MPHOOPOB
YuebHbIH 1/1aH v11.04.04_24_00.plx
11.04.04 DnekTpoHMKA ¥ HAHOZ/IEKTPOHUKA
Keanudukanus MarucTp
dopma 00yueHust OYHO-3a09Has
OO61m1ast Tpy0eMKOCTh 3 3ET

Pacnpe/ie/ieHHe YacoB AUCHMILUIMHEI 10 CEMeCTPaM

Cemectp
(<Kypc>.<CemecTp 3(2.1)
Ha Kypce>) Wroro
Hepens 10
Bup 3ansaTHI VIl PIT vl PIT
Jlekumn 20 20 20 20
[IpakTuyeckue 10 10 10 10
Has KoHTakTHas 0,25 0,25 0,25 0,25
pabora
Wroro aya. 30,25 | 30,25 | 30,25 | 30,25
KoHrakTHast pabota 30,25 | 30,25 | 30,25 | 30,25
Cam. pabora 69 69 69 69
Yacsl Ha KOHTPOJIb 8,75 8,75 8,75 8,75
Utoro 108 108 108 108

r. Psg3ann



Iporpammy coctaBuI(1):
K.M.H., doy., Cepebpskoe AHOpeli EgzeHbesuu

Pabouast mporpaMma JUCIUTUTAHEBL

YcrpoiicrBa nH(OpMaLMOHHO 3/IEKTPOHHKHU

pa3pabotaHa B cootBetcTBUM ¢ PI'OC BO:

@I'OC BO - marucTpaTypa 110 HarpasJ/ieHHI0 IToAroToBKy 11.04.04 DieKTpoHMKa ¥ HaHO3IeKTPOHYKA (TTprKa3 MuHoOpHayKu
Poccru ot 22.09.2017 1. Ne 959)

cocTaBJleHa Ha OCHOBAHWY y41e0HOro IIaHa:
11.04.04 DnekTpoHWKA ¥ HAHOZ/IEKTPOHUKA
YTBEP)KJEHHOr0 y4éHbIM COBeTOM By3a oT 26.01.2024 nporokon Ne 8.

Pab6ouast mporpaMma ofo6peHa Ha 3acefjaHNH Kadeapbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot 30.05.2024r. Ne 5
Cpok pelictBus nporpammsl: 2024-2026 yu.r.
N.o. 3aB. Kadenpoii CepeOpsikoB AH/pel EBreHbeBUY



Busupopanue PIT]] a/1s1 NCIIO/THEHUs B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrionHeHwst B 2025-2026 yueGHOM rofy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2025r. Ne

3aB. kadenpoit

Busupopanue PIT/] a/1s1 NCIIO/THEHUA B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
ucrionHeHws B 2026-2027 yueGHOM roy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2026r. Ne

3aB. kadenpoit

Busupoanue PII]] Ayisi HCIIO/THEHUsI B OYepe/JHOM yJeGHOM rofy
Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrosiHeHus B 2027-2028 yue6HOM rozy Ha 3acejaHuu Kadeaphl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2027 r. Ne

3aB. kadenpoit

Busupopanue PIT/] a/1s1 NCIIO/THEHUA B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
vcronHenus B 2028-2029 yuebHOM rofly Ha 3acejlaHMU Kadepbl

D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2028 . Ne

3aB. kadenpoit




1. IIEJTA OCBOEHWSA JVICITATUIAHBI (MO/LYJIST)

1.1 | Ilenpro ocBOEHUSI AUCLMILIVHEI SIB/SIeTCSl (JOPMUPOBAHKE Y MaruCTpaHTOB NepeulCIeHHbIX HIKe KOMIIeTeHLIH 1
(hopmupoBaHye NpodeCcCHOHAIbHBIX 3HaHUH ¥ PaCUeTHO-aHAIUTUIeCKUX YMEeHHH, HeoOXOMMBIX [JIsl PellleHus 3a/jay,
CBSI3aHHBIX C IIPOEKTHOM M HayIHO-MCCIIe/[0BATe/TLCKON [IesTeNTbHOCTBI0 MarviCTPOB B 00JIACTSAX, CBSI3AHHBIX C
NpUMeHEeHUeM  MUKPO-TIPOL|eCCOPHOM TeXHUKHU.

1.2 | 3agaun JUCLUATIIVHEL:

1.3 | - n3ydeHHe yCTpOHCTBA MUKPOKOHTPO/IIepoB ceMetictBa AT32UC3A u [pyrux yCTPOHCTB, HeOOXOAUMBIX [yisi coopa u
00pabOTKH JAHHBIX;

1.4 | - mprobpeTeHre HaBLIKOB MPOrpaMMUPOBaHUs MUKPOKOHTPOJ/I/IEPOB Ha si3biKe CH B Pa3/IMUHBIX Cpe/laX OT/IaJKU
MporpamMmM Aiyist 32-X pa3psiiHbIX MUKPOKOHTPOJIIEPOB;

1.5 | - mpuMeHeHMe IPHOOPeTEHHBIX TEOPETUIECKUX M IIPAKTUYECKUX 3HAHWH JJIs1 PellieHwsT KOHKPeTHBIX 3371y 1Py
TMPOXOXAEeHUH y‘-IE6HLIX TIPAKTHK U CIIEUIPAaKTUKYMOB, TIPX BBIITOJTHEHUHU KYPCOBBIX U BBIITYCKHBIX pa60T, d TaK)XKe B
JlanbHeel mpogeccuoHaNbHOM [1esTeTbHOCTH.

2. MECTO JUCLIATUINHBI (MOAYJIA) B CTPYKTYPE OBPA30OBATEJ/IBHOY ITPOTPAMMBI

Lukn (pasgen) OIT: |

2.1 | TpeGoBaHusI K IPeBapUTe/ILHOI IOAT0TOBKE 00yJaroIierocs:

2.1.1 | MUKpOBOJTHOBas TEXHUKA

2.1.2 | ONTUKO-3/1eKTP OHHBIE TIPUOOPHI U YCTPOMCTBA

2.1.3| PacueT 1 npoeKTHpOBaHKe 3/IEKTPOHHO- ONTUYECKUX CUCTEM

2.2 | IucuunanHbl (MOJy/IM) U IPAKTUKH, /1A KOTOPBIX 0CBOeHHe AaHHOW AUCHMILUIMHBI (MOAY/Is) He00X0AMMO KaK
npe/iIecTByOLIee:

2.2.1 | BrirtonHeHMe 1 3aIiyTa BBITyCKHON KBalMA(QUKalMOHHOM paboTh!

2.2.2 | IlpepaurioMHas pakTHUKa

3. KOMIIETEHI[Y OBYYAIOIIET OCS1, ®OPMIPYEMBIE B PE3YJ/IbTATE OCBOEHUSA JUCIIATUIMHBI
(MOJYJIST)

ITIK-3: BbInosHseT 3aK/II0UHTe/ILHBI pacyeT U aHa/IM3 MIapaMeTPOB MPHOOPOB M YCTPOHCTB 3/IEKTPOHUKH H
HaHO03/IeKTPOHNKH Pa3/IMYHOro (hyHKI[OHA/ILHOr0 Ha3HaUYeHUs HAa OCHOBE BBINO/IHEHHbIX NPeAbIAYLIHX NPOeKTOB

IIK-3.2. IIpoBoUT aHA/IMTHYECKHI WJIM MAIIHHHBIA PacyeT OCHOBHBIX U KPUTHYECKHX MapaMeTPOB MPHOOPOB M YCTPOICTB
/IEKTPOHUKH M HAHO3/IEKTPOHUKHU Pa3/IMYHOro (pyHKIHOHA/IbHOI0 Ha3HAYEeHHS

3HaTh

paboTy OCHOBHBIX IIPUOOPOB TBEP/IOTENBHOM 3/IeKTPOHHKY, SI3BIK IIPOrPaMMHPOBaHMS BEICOKOTO YpOBHsI (CH), IPHHIWM paboThI
aHasoro-IMGpoBBIX ¥ HH(POAHAIOTOBBIX IIPeodpa3oBaTeneii, TPUITEPOB, PETUCTPOB, OCHOBHBIX MOHSATHI ¥ HHTep(deiicoB
MUKPOIPOLeCCOPHON TEXHUKU.

Ymernp

TIPOrpaMMHPOBaTh paboTy aHaIOro-LM(PPOBLIX ¥ LU(PPOaHAIOTrOBLIX TIpeobpa3oBatesiell U UHTep(eHcoB 32-X pa3psAHBIX
MHUKDOKOHTDOJ/L/IEPOB.

Bnapern

HaBBbIKaMH Pa3pabOoTKH 37IeKTPOHHBIX YCTPOWCTB /ISl SKCIIEPUMEHTaIbHBIX M3MepeHHH B PealbHOM BpeMeHH.

B pe3ysibTaTe 0CBOeHMsI JUCIUILTHHEI (MOAYJIA) 00yUJarOIUICA JOJDKEH

3.1 | 3uarn:

3.1.1| paboTy OCHOBHBIX TIPHOOPOB TBEP/IOTETBEHOM 3/IEKTPOHUKH, S3bIK TIPOrPAMMHUPOBaHMS BEICOKOTO YpoBHS (CH), PUHLIUT
paboTHI aHaIOro-IM(POBLIX U IHM(POAHAIOrOBEIX IIpeobpa3oBatesiel, TPUITEPOB, PETUCTPOB, OC-HOBHBIX MOHATHH U
vHTepdeliCOB MUKPONPOL|eCCOPHON TeXHUKH;

3.1.2 | ob1i[rie PUHIUITEI OPTaHU3aIMH MUKPOIP OLIECCOPHBIX HH(OPMAaLMOHHO-U3MePUTETbHBIX CHCTEM CHCTEM [IJis IPOBe/IeHHsT
9KCIIepUMeHTa B peajlbHOM BpeMeHH;

3.1.3 | apxuTeKTYpY COBPeMeHHBIX 32-X Pa3psHBIX MUKPOKOHTPOJUIEPOB 1 pab0Ty OCHOBHBIX YCTPOMCTB 3/IeKTPOHHON TEXHUKH;

3.2 | Ymern:

3.2.1 | mporpaMmMHpOBAaTh Ha SI3bIKE BEICOKOTO ~ YPOBHS M acceMbiiepa;

3.2.2 | mporpaMMHpOBaTh PaboTy aHaI0ro-LU(PPOBLIX U U(PPOAHAIOTOBBIX ITpeodpa3oBaTeseii U MHTep(elcoB  32-X pa3psifHBIX
MHUKDOKOHTDOJL/IEPOB;

3.2.3 | mpoeKTUPOBaTh YCTPOICTBA C UCII0/Ib30BaHUEM 32-X Pa3psiiHbIX MUKPOKOHTPOJIIEPOB;

3.3 | Bnagers:

3.3.1 | mporpaMMHpOBaHUs B UHTEeIPUPOBAHHBIX Cpefax;

3.3.2 | HaBBIKaMH pa3pabOTKH 3/1EKTPOHHBIX YCTPOUCTB JiIs SKCITepHMeEHTaTbHBIX 3MepeHUH B pea/lbHOM BpeMeHY;

3.3.3 | HaBBIKaMu NMPOrpaMMHUPOBAaHKSA 32-X Pa3psAHbIX MUKPOKOHTPOJIJIEPOB.




4. CTPYKTYPA U COAEP)KAHME JUCIIATUIMHBI (MO JIsT)

Kop HanmenoBanue pasjenoB u TeM /Buj 3ausaTus/ | Cemectp / | HacoB | Komneren- | JIutepatypa dopma
3aHATUSA Kvypc 107078 KOHTDO/I
Pa3pen 1. Pa3gen 1
1.1 BBegenvie. HasHaueHue u coctaB cemeiicTBa 32 3 0
paspsiiHbIX MUKPOKOHTPOJIIEPOB CeMelicTBa
AT32UC3A /Tema/
1.2 OcHoBHBIe 0071aCTH IPUMEeHEHNsT 32-X pa3psifHbIX 3 2 IK-3.2-3 JI1.1J11.2 3auér
MUKDPOKOHTPO/1/1epoB. CpaBHeHUe ce-MelCTB 32-X IK-3.2-y JI1.3
paspsgHBIX MUKPOKOHTPOJ1/1epoB. CocTas [1K-3.2-B JI1.4J12.1
cemeiictBa AT32UC3A. OcHOBHBIE y3/bI U JI2.2J13.1
nieprdepusi. XapakTepuctuku. Obmactu JI3.2 J13.3
rpuMeHeHus. JI0OCTOMHCTBA N0 CPABHEHUIO C 8- J13.4
paspsgHBIMU MUKPOKOHTpO/IIepaMu. /JI1ex/ 21322323 34
35 06
1.3 N3yueHne KoHCIeKTa jeKiui. /Cp/ 3 2 [IK-3.2-3 JI1.1J11.2 3auéT
MK-3.2-yY JI1.3
I1K-3.2-B J11.4J12.1
J12.2]13.1
JI3.2 JI3.3
J13.4
31323354
35 06
1.4 YHYBepca/bHblN KOHTPOJIIEP BBOAA-BbIBOZA 3 0
MUKPOKOHTpoJ1epa cemeiictBa AT32UC3. /Tema/
1.5 Hasnauenwue, cocraB. CTpyKTypHas cxeMa. 3 2 IK-3.2-3 JI1.1J11.2 3auér
DyHKLMOHAIBPHOE onvcanue. I1pumepsl IK-3.2-y JI1.3
KOH(UTypaLMu JIMHAY BBOZA-BbIBOZA. /JIek/ [IK-3.2-B JI1.4J12.1
J12.2]13.1
JI3.2 JI3.3
J13.4
31323354
35 06
1.6 [IporpamMmmupoBaHrie MUKPOKOHTpOJIIEpa 3 2 [IK-3.2-3 JI1.1J11.2 3auéT
AT32UC3A B cpege At-mel Studio 6.0 c MK-3.2-yY JI1.3
WCTI0/Ib30BaHWEM YHUBepCa/JIbHOrO KOHTPO/UIepa [1K-3.2-B JI1.4J12.1
BBOZa-BeIBOZA (GPIO)  /TIp/ JI2.2J13.1
JI3.2 JI3.3
J13.4
31323354
35 06
1.7 W3yyeHue koHcriekTa nekuuid. [Toaroroska K 3 4 IK-3.2-3 JI1.1J11.2 3auér
MPaKTUYeCKUM 3aHATUAM. M3yueHne [K-3.2-y JI1.3
VHTerpupoBaHHoi cpesipl AtmelStudio 6 [1K-3.2-B JI1.4J12.1
/Cp/ JI2.2J13.1
JI3.2 JI3.3
J13.4
31323354
35 06
1.8 KoHTporep npepbiBaHui MUKPOKOHTPOJL/Iepa 3 0
cemeiictBa AT32UC3. /Tema/
1.9 Ha3anauenwue, cocrtaB. bnok-cxema Mozysnst 3 2 T1K-3.2-3 JI1.1J11.2 3auér
KOHTpoJu1epa npepriBanuii INTC. ABTOBEKTOp, IK-3.2-y JI1.3
BU/IBI TTPepBIBaHMM, NpropuTeT. COpoc 3arpoca [1K-3.2-B JI1.4J12.1
npepriBaHysl. [lonb30BaTebCKUil HHTepGelic. JI2.2J13.1
ITprmep nporpamMMel 06paboTKH J13.2713.3
rpepbiBanys. /JIek/ J13.4
31323354

35 06




1.10 [IporpamMmmupoBaHyie MUKPOKOHTpOJIIEpa [IK-3.2-3 JI1.1J11.2 3auéT
AT32UC3A B cpese At-mel Studio 6.0 c MK-3.2-yY JI1.3
WCII0/b30BaHueM npepeiBanuii  /TIp/ [IK-3.2-B JI1.4J12.1

J12.2]13.1
J13.2J13.3
J13.4
31323354
35 56

1.11 N3yueHne KoHCreKTa ek, [TogroToBka K [IK-3.2-3 JI1.1J11.2 3auér
MpaKTUYeCKUM 3aHaTvsM. Iloaroroska K cziauve JIP, [IK-3.2-Y JI1.3
oopmieHue oTUeTa. I1K-3.2-B JI1.4J12.1
/Cp/ J12.2]13.1

J13.2713.3
J13.4
31323354
35 256

1.12 TalimMep-CuéTurK MUKPOKOHTpOJ1/Iepa ceMeiicTBa
AT32UC3A. /Tema/

1.13 HasHauenue, coctaB, BBITIOHsIEMbIE ()YHKIUH. [IK-3.2-3 JI1.1J11.2 3auéT
Bnok-cxema TaliMepa-cuéTurka. YTpas/ieHue IK-3.2-y JI1.3
cUHXpoHM3aLuell. OrepaljioHHble PeXXUMBI. [1K-3.2-B JI1.4J12.1
Tpurrep. Pexxumsbl 3axBata U (OpMUPOBaHUSI. JI2.2J13.1
Vnnimanysanys TaliMepa-cuéruuka, I1prmep JI3.2 J13.3
MporpaMMHUpOBaHHUs TaiiMepa-cuéTumka. /Jlex/ J13.4

31323354
35 256
1.14 IIporpaMmMupoBaHue TaiiMepa MUKPOKOHTpOJLIepa IK-3.2-3 JI1.1J11.2 3auér
AT32UC3A /Mlp/ MK-3.2-yY JI1.3
I1K-3.2-B JI1.4J12.1
J12.2]13.1
J13.2713.3
J13.4
31323354
35 256

1.15 N3yueHne KoHCreKTa ek, [TogroToBka K [IK-3.2-3 JI1.1J11.2 3auér
MpakKTUYeCKUM 3aHaTvsM. Iloaroroska K czpauve JIP, [IK-3.2-Y JI1.3
oopmieHue oTUeTa. I1K-3.2-B JI1.4J12.1
/Cp/ JI2.2]13.1

J13.2713.3
J13.4
31323354
35 256

1.16 INocnenoBaTenbHbIN NepudepuiiHbIi UHTepQelic
(SPI) MUKPOKOHTpOJL/IEpa ceMeicTBa
AT32UC3. /Tema/

1.17 Hasnauenwe. [TpuHLMNI paboThl. [JOCTOMHCTBA [IK-3.2-3 JI1.1J11.2 3auéT
nHTrepdelica SPI. Bnok-cxema uHTepdetica. MK-3.2-yY JI1.3
PexxumMbl pabotsl. [IprMep IporpaMMHpOBaHVs B [1K-3.2-B JI1.4J12.1
pexxume Beayiero. /JIe/ JI2.2J13.1

J13.2J13.3
J13.4
31323354
35 256

1.18 N3yueHne KoHCIeKTa jekuid. [IporpaMmMmypoBaHue [IK-3.2-3 JI1.1JI11.2 3auéT
obmeHa 110 naTepdeiicy SPI/Cp/ MK-3.2-yY JI1.3

I1K-3.2-B JI1.4J12.1
J12.2]13.1
J13.2J13.3
J13.4
31323354
35 256
1.19 Amnanoro-uudpoBoii mpeodpa3oBartesb

MUKPOKOHTpoJ/lepa cemeiictBa AT32UC3.  /Tema/




1.20 HasHaueHwe, coCTaB, peKUMbI pPabOThI. ByioK- 2 T1K-3.2-3 JI1.1J11.2 3auér
cxema. BbIOop 9acTOThI CHHXPOHH3AIHH. [IK-3.2-Y JI1.3
Paspermarorjasi crrocoOHOCTh. TpUrrep 3armycka. [IK-3.2-B JI1.4J12.1
ITpumep nporpammel.  /JIek/ JI2.2J13.1
J13.2J13.3
J13.4
31323354
35 36
1.21 [TporpamMmMupoBaHue aHaI0r O-LUPPOBOT0O 1 [IK-3.2-3 JI1.1J11.2 3auéT
npeoOpa3oBaresisi MHUKPOKOHTPOJIJIEPA CEMeNCTBA [IK-3.2-Y JI1.3
AT32UC3A /Mlp/ I1K-3.2-B JI1.4J12.1
J12.2]13.1
J13.2713.3
J13.4
31323354
35 36
1.22 N3yuenue KoHcrekTa nekiuid. /Cp/ 10 [IK-3.2-3 JI1.1J11.2 3auéT
MK-3.2-yY JI1.3
I1K-3.2-B J11.4J12.1
J12.2J13.1
J13.2713.3
J13.4
31323354
35 36
1.23 [udpo-aHaoroBwIii mpeobpa3oBarenib 0
MUKPOKOHTpoJuepa cemeiictBa AT32UC3. /Tema/
1.24 HasHauenwe. [TpuHLIMT pabOThI OJHOOMTOBBIX 2 K-3.2-3 JI1.1 J11.2 3auér
LJAIL IlpeauckpeTr3sanyisi, THTEPIOIUP YIO-1jast [IK-3.2-Y JI1.3
(unbTpauys, curma-aenbTa MogyasLys. biiok- [IK-3.2-B JI1.4J12.1
cxema ayauo LIATI 6uroBoro motoka. ITpumep J12.2713.1
nporpamMmupoBanus LIATL  /Jlex/ JI3.2 J13.3
J13.4
31323354
35 36
1.25 [IporpamMmmupoBaHue 1K¢pO-aHATIOTOBOTO 1 [IK-3.2-3 JI1.1J11.2 3auéT
npeoOpa3oBaresisi MHUKPOKOHTPOJIZIEPA CEMeNCTBa [IK-3.2-Y JI1.3
AT32UC3A /Mlp/ I1K-3.2-B JI1.4J12.1
JI2.2]13.1
J13.2713.3
J13.4
31323354
35 36
1.26 N3yueHne KoHCreKTa ek, [TogroToBka K 10 [IK-3.2-3 JI1.1JI11.2 3auéT
MPAaKTUYeCKUM 3aHATUAM. /Cp/ IK-3.2-y JI1.3
I1K-3.2-B JI1.4J12.1
JI2.2]13.1
J13.2J13.3
J13.4
31323354
35 36
1.27 Menepkep NMUTaHUs MUKPOKOHTPOJLIEpa 0
cemeiictBa AT32UC3. /Tema/
1.28 Ha3nauenwue, coctaB. @yHKIIMIOHA/IBHbIE 2 T1K-3.2-3 JI1.1J11.2 3auér
BO3MOKHOCTH. Biok-cxema. MejjieHHbIN CUHXPO- IK-3.2-y JI1.3
curHas. ['enepatope! 0 1 1. HY renepatop 32 kI'L. [IK-3.2-B JI1.4J12.1
Cuctema (a30Boii aBTOMOZCTPONKH YaCTOThI J12.2713.1
(PLL). Curnans! cunxpoHusauuy. ITpumep JI3.2 J13.3
MporpamMMbl KOH(UI'YpPHUPOBaHUs MeHe/Kepa J13.4
nTanus. /Jlex/ 213233 34

35 06




1.29 [IporpamMmMupoBaHye MeHezkKepa MTaHUs 2 IK-3.2-3 JI1.1J11.2 3auér
MUKPOKOHTpoJuepa cemeiictBa AT32UC3A /TIp/ [K-3.2-y JI1.3
I1K-3.2-B JI1.4J12.1
J12.2]13.1
J13.2J13.3
J13.4
31323354
35 56
1.30 N3yueHne KoHCreKTa ek, [TogroToBka K 10 [IK-3.2-3 JI1.1J11.2 3auéT
MPaKTU4eCKuM 3aHaTusam /Cp/ [K-3.2-Y JI1.3
I1K-3.2-B JI1.4J12.1
J12.2]13.1
J13.2713.3
J13.4
31323354
35 256

1.31 CuéTuuK peasbHOrO BpeMeHH, CTOPOXKeBOU 0
TaliMep, IOC/Ie/;0BaTe/bHbIN [1OPT
MUKpokoHTposiepa (USART) cemelicTtBa
AT32UC3. /Tema/

1.32 Cuéturk peassHOro BpeMenu (RTC): Obimas 2 IK-3.2-3 JI1.1J11.2 3auér
XapaKTepHCTHKa, OI0K-cXeMa, TporpaMMIpOBaHKe. IK-3.2-y JI1.3
INone3oBarenbckuii uHTepdeiic. IIpumep [1K-3.2-B JI1.4J12.1
nporpamMMupoBaHusi. CTOpO)keBOil TaiiMep: JI2.2J13.1
Ha3HaueHHe, O6710K-cxeMa Mogysst. OcobeHHOCTH JI3.2 JI3.3
Mopyns rocnegosaresbHoro nopra (USART) J13.4
MUKPOKOHTpOs1epa. ITpumep 21322323 34
rporpaMMupoBanus.  /JIex/ 35 26

1.33 W3yueHue koHcrekTa neKuuid. [IporpamMmMmupoBaHye 10 IK-3.2-3 JI1.1J11.2 3auér
TMOCJIel0BaTeIbHOr0 OPTa MUKPOKOHTPOJ/IEpa [IK-3.2-Y JI1.3
cemeiictea AT32UC3A /Cp/ I1K-3.2-B JI1.4J12.1

J12.2]13.1
J13.2713.3
J13.4
31323354
35 256
Pa3pen 2. Pa3gen 2
2.1 3auer /Tema/ 0
2.2 3auéT /3auét/ 8,75 T1K-3.2-3 JI1.1 J11.2 3auéT
MK-3.2-yY JI1.3
I1K-3.2-B JI1.4J12.1
J12.2]13.1
J13.2713.3
J13.4
31323354
35 256
2.3 VKP /Tema/ 0
2.4 VKP /VKP/ 0,25 IK-3.2-3 JI1.1JI11.2 3auer
MK-3.2-yY JI1.3
I1K-3.2-B JI1.4J12.1
J12.2]13.1
J13.2713.3
J13.4
31323354
35 256

5. OMEHOYHBIE MATEPHAJIBI ITO JUCIIUIUVIMHE (MO/JYJ/IFO)

OtieHOUHBIe MaTepHasIbl IPHBeZIeHB] B IPIIOKEHNH K pabodeii mporpaMme JUCHUIIIMHEL (CM. OKyMeHT "O1jeHOUHbIe MaTeprasibl

IO JUCLUITIMHE Y CTPOICTBA HH(POPMALIMOHHOM 3/71eKTPOHUKU ).




6. YYHEBHO-METOJNYECKOE U MTH®OPMAIIMOHHOE OBECIIEYEHHME JUCITUIIMHBI (MO YJISA)

6.1. PekomeHpyemas IuTepaTrypa

6.1.1. OcHoBHaA MTEpaTypa

Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue ObC
JI1.1 |Bopgoso3os, A. M. MUKpPOKOHTPOJUIEPHI [JIs1 CUCTEM aBTOMATHKY : yueOHoe Tiocobue Mocksa, 978-5-9729-
Bonorpga: 1071-7,
Nudpa- https://www.ip
VnxeHepus, rbookshop.ru/
2022, 168 c. 124279.html
JI1.2 | Ilyseipés W. IL., MUKpPOKOHTPOJUIEPH! : yueb. mocobue Owmck: OMI'TY, [978-5-8149-
Opymery A. U, 2022, 116 c. 3533-5,
CemenoB K. B. https://e.lanbo
ok.com/book/3
43826
JI1.3 | Cremanosa JI. H., Mukporporieccopsl : yuebHoe ocobrie HoBocubupck: | 978-5-00148-
YepHoBa B. B. CI'VIIC, 2022, |292-5,
150 c. https://e.lanbo
ok.com/book/3
56252
JI1.4 | 3akoxypHukos C. C. ABTOMaTU3UPOBaHHbIE CUCTEMBI YIIPABJIEHNUS. Mocksa: PTY 978-5-7339-
MUKpPOKOHTPOJIIEPBI MWUP3A, 2023, |1955-3,
77 c. https://e.lanbo
ok.com/book/3
82751
6.1.2. lonoHuTe/IbHAA IMTEpaTypa
Ne ABTOpBI, COCTaBUTENN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue JbC
JI2.1 |T'pebueB B.B. OpHokpucTtansHble MUKpOOBM cemeiictBa AT89 ¢pripmel CII6.:3P0, 5-900953-06-
Atmel.HoBoe 3HaKOMOe ceMeiCcTBO 1998, 76c. 8,1
JI2.2 | KammpwH 1.1O., Ot C k C++ : Yueb.mocobue M.:T'opstyast 5-93517-209-
Hoswnuxkos B.C. JIAHUS- 91
Tenexom, 2005,
324c.
6.1.3. MeToguueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTENMHN 3aryaBue W3patenscTBO, Kosmgectso/
rog, Ha3BaHue ObC
JI3.1 |Ba3buieB B.K. YcrpoticTBa MHGOPMALMOHHOM 3/1eKTPOHUKU. Y.1 : Ps3anb: PUIL] ,
MeTouueckre yKa3aHHUs PI'PTY, 2016, https://elib.rsre
u.ru/ebs/downl
0ad/1191
JI3.2 | AcrammH E.B., N3yueHre MHTETPUPOBAaHHOM OT/IaZiouHoN cpeabl AVR Studio : Pssans, 2001, , 1
JleBkoeB B.U. Mertop.yka3.K ab.pabote 12c.
J13.3 |BasbuieB B.K. MHUKpOIIPOLieCCOpHBIE CHCTeMBI cbopa 1 00pabOTKM /JaHHBIX : Ps3anb, 2002, , 1

Mertop.yKa3.K jiab.pabotam

52c.




Ne ABTOpBI, COCTaBUTEN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue JbC
JI3.4 | Akynuaun B, MukpokoHTponeps! cemelictBa AVR ¢gupmbel ATMEL : Ps3ans, 2004, , 1
JleBkoes b.1. Mertop.yka3.k Teme 24c.
6.2. [TepeueHb pecypcoB HH()OPMALIIOHHO-Te/IeKOMMYHHKALMOHHOM ceTH "VHTepHeT"
31 | http://www.avr32.ru
32 | AVR32UC Technical Reference Manual
33 | http://www.russianelectronics.ru/leader-r/review/2192/doc/50552/
34 | http://asf.atmel.no/docs/latest/
35 | http://www.efo.ru/cgi-bin/go?2545
36 | http://www Kit-e.ru/articles/micro/2008_2_65.php

6.3 IlepeueHb NPOrpaMMHOro o0ecreyeHs1 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeueHb JIMIIEH3HOHHOTO ¥ CBOOOJHO PACIPOCTPAHAEMOr0 MPOrPaMMHOr0 ofecreueHHsi, B TOM YHCIe
0TeYeCTBEeHHOr0 NMPOM3BO/ICTBA

HaumenoBanue

Onmcanue

OneparipioHHas cucteMa Windows

Kommepueckas nuiieH3nst

Kaspersky Endpoint Security

Kommepueckas nuiieH3yst

Adobe Acrobat Reader CeobogHoe 10
LibreOffice CeobogHoe 1O
AVR Studio CeobogHoe 10

6.3.2 IlepeyeHb MHGOPMALIMOHHBIX CIIPABOYHbBIX CHCTEM

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE TUCIIATUINHBI (MO Y JIs)

214 nabopaTopHbI KopIyc. yueOHast ayqUTOpys A7Is TPOBeieHNs yueOHBIX 3aHATHH. Crieljuaan3upoBaHHasi Meberns (60
N0Ca/I0YHBIX MeCT), MarHUTHO-MapKepHasi focka. MynbTuMezia npoekrtop, 1 skpad. ITK.

103 nmabopaTopHBIii KOPITyC. yueOHast ayJUTOpHs /ISl TIPOBeIeHUsT yUeOHBIX 3aHATHH, KOMITLIOTEPHBIN KTacc
Creryamm3upoBadHast Mebesb (24 1ocaZilouHbBIX MecTa), MarHUTHO-MapKepHast JocKa. My/ibTUMe/[ia IpoeKTop, 1 3KpaH.
ITK. Bo3MOXKHOCTB ITOJK/TFOUeHVsI K ceTH IHTepHeT 1 obecriedeHreM JOCTYTIA B 37IEKTPOHHYIO HH(OPMAL[FIOHHO-

obpasoarensHyto cpeny PIPTY

8. METOJMNYECKHWE MATEPHWAJIBI 110 JUCIIUII/IMHE (MO/JYJ/IFO)

MeTtogudeckoe obecrieueHue JUCHMTUIAHGI TPUBEZEHO B IPUIOKEeHWH K paboueli mporpaMMe JUCLIMTUIMHEI (CM. JOKYMEHT
"MeTozuuecKue yKasaHus 10 AUCLIUIUVIMHe Y cTpolicTBa UH(GOPMAaLMOHHOM 3/1eKTPOHUKU "),

[IOKYMEHT MOAMWCAH 3NIEKTPOHHOM MOAMMUCHIO

NOZAMUCAHO
3ABEZYIOLLMM
KA®EZPbI

NOANUCAHO
3ABEYIOLLNM
BbIMYCKAIOLLIEW
KA®E[IPbI

NOANNCAHO
HAYAJTbHUKOM YPOI

®reoy BO "PrPTY", PIPTY, Cepebpsikos AHapeii
EBreHbeBuny, 1.0. 3aBeaytowlero kacdeapb! JM1

®reoy BO "PIPTY", PIPTY, Cepebpskos AHapeit
EBreHbeBuY, 1.0. 3aBeaytoLlero kacdeapsl M

®rboy BO "PIrPTY", PIPTY, Ep3binésa AHHa
AnekcaHapoBHa, HavanbHuk YPOT

OnepaTtop 340 000 "KomnaHus "TeH3op"

27.08.24 17:36 (MSK)

27.08.24 17:36 (MSK)

29.08.24 13:36 (MSK)

MpocTtas noanucb

MpocTaa nognucb

MpocTtas noanucb




