denepanbHOE rOCYAAPCTBEHHOE OI0KETHOE 00PA30BaTEIILHOE YUPEKICHNE
BBICLIETO 00pa30BaHUs
" JlalIbHEBOCTOYHBIHM rOCYJapCTBEHHBIM YHUBEPCUTET IyTeil cooOmeHus"
(ABI'YIIC)

YTBEPXJIAIO

3aB.kadenpoii

(k602) DAEKTPOTEXHHUKA, SIECKTPOHUKA U

QJICKTPOMCXAaHUKa

Cxkopuk B.I'., kann.
TEXH. HayK, JIOLIEHT

26.05.2023

PABOYA ITPOI' PAMMA

JAUCIMITIIMHBI MHKQOHEOQGCCOQHLIC CUCTEMDBI VIIPABJICHUA TEXHOJOITMYCCKUMH YCTAHOBKAMU

JU1s1 HarpaByieHUst ToAroToBku 13.04.02 DnexkTposHepreTuka v 3JIEKTPOTEXHUKA

CocraButenn(u): K.T.H., no1teHT, Ten E.E.

OO6cyxnena Ha 3acenanuu kKadenapel:  (k602) DIIEKTPOTEXHUKA, DIICKTPOHUKA U JICKTPOMEXaHUKA

ITporokon ot 17.05.2023r. Ne 10

O6cy>1<z[eHa Ha 3aceJJaHuHd METOQUYECKON KOMUCCHH I10 POACTBCHHBIM HAITPABJICHUAM U CIICHIUAJIBHOCTAM: HpOTOKO

r. XabapoBck
2023 1.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

IIpencenarens MK PHC

2024 1.

Pabouas nporpamma nepecMoTpeHa, 006cykaeHa 1 0100peHa s

ucnonHeHns B 2024-2025 yyeOGHOM roay Ha 3aceqaHuy Kadeapol
(k602) DIIeKTpOTEXHUKA, JIEKTPOHUKA U DIICKTPOMEXaHHKA

IIpoTokonm or 2024r1. Ne
3aB. kadenpoit Ckopuk B.I'., kaH[. TeXH. HayK, JIOUEHT

Busuposanue PII/] 1yis1 ncnosiHeHUs1 B 04epPeTHOM Y4eGHOM roay

IIpencenarens MK PHC

o 2025 T.
Pabouas nporpamma nepecMoTpeHa, 00cyKaeHa 1 0100peHa s
ucrojiHeHus B 2025-2026 yueOHOM roay Ha 3acenaHuu Kadeapbl
(k602) DrekTpOoTeXHUKA, JIEKTPOHUKA U DIIEKTPOMEXaHUKA

[Iporokonm ot 20251. No
3aB. xaenpoit Ckopuk B.I'., kaHA. TeXH. HAyK, JOLIEHT

Busuposanue PII/I nJist ucno/iHeHUsI B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK PHC

2026T.

Pabouas nmporpamma nepecMoTpeHa, 00CcyKIeHa 1 0100peHa st
ucnonrenus B 2026-2027 yyeOHOM rofy Ha 3acenaHuu Kaheapobl
(k602) DreKTpOTEeXHUKA, HIEKTPOHUKA U DIIEKTPOMEXaHHUKa

[Iporokonm ot 2026 . No
3aB. kadenpoit Crxopuk B.I'., kaHa. TEXH. HAYK, TOICHT

Buzuposanue PII/I 1y ncnoiHeHUs B 04epelHOM Y4eOHOM roay

IIpencenarens MK PHC

2027 T.

Pabouas mporpamMma nepecMoTpeHa, 00cykIeHa i 0100peHa s
ucnonHenns B 2027-2028 yueOHOM roay Ha 3aceqaHny Kadeapsl
(x602) DnexTpoTexXHUKa, 3IEKTPOHHUKA U IIEKTPOMEXaHNKA

IIpoTokonm ot 2027r. Ne
3aB. kapenpoit Crxopuk B.I'., kaHa. TeXH. HAYK, JTOICHT



Pabouas nporpamMmma JUCHUITIIMHBL MI/IKpOHpOHGCCOpHHC CHUCTEMBI YIIPaBJICHNUA TEXHOJIOTMYECCKUMHA YCTaHOBKaAMHU

paspaborana B cootBercTBUH ¢ ®I'OC, yTBepKACHHBIM IIpHKa3oM MHUHUCTEpCTBa 00pa3oBaHus U HayKH Poccuiickoi
®Gepneparun ot 28.02.2018 Ne 147

Keamn¢uxars MAarucTp

®dopma 00yueHust o4yHast

OBBEM JUCIUITIJIMHBI MOAYJIS) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJTMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPENOJIABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHIT) 1 HA CAMOCTOSITEJBHYIO PABOTY
OBYYAIOIIIUXCS

OO61mas Tpya0eMKOCTb 43ET

YacoB 1o yueOHOMY IUIaHy 144 Buas! KOHTPOJIS B ceMecTpax:
B TOM YHCIIE: 3a4€THI (CEeMeCTp) 3
KOHTaKTHas paboTa 54
caMocCTOsITeNbHas paboTa 90

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemec 320

Tp Ha Kypce>) Uroro
Henenp 112/6
Bun 3ansatuit v PII v PII
Jlexuuu 16 16 16 16

ITpakTuyecku 32 32 32 32
e

Kontpons 6 6 6 6
CaMOCTOSITENb
HOU paboThl

B ToM uncie 8 8 8 8
HHT.

Uroro ayn. 48 48 48 48
KonrakTHas 54 54 54 54
pabora

Cam. pabota 90 90 90 90

Htoro 144 | 144 | 144 | 144




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.1 | Kmaccudukanus u apXuTeKTypa MEKPOKOHTpOJUIepoB. OpraHu3anus naMaTH, IO0ACHCTEMBI IPEepPhIBAaHIK 1 BBOJa/BEIBO/IA.
[IporpammupoBaHue MUKPOKOHTPOJIIIEPOB: S3bIKH, CPEIbl pa3padoTku 1 oTiaaku. Ilepudepuiinpie yctpoiicTa
MHKPOKOHTPOJIIEPOB. BeTpoeHHbIe HHTEpdEHCH CBA3M. DTallbl U IPUMEPHI pa3pabdoTKU y3II0B aBTOMATHKH Ha
MHKpPOKOHTpoJuepax. OCOOCHHOCTH CHCTEM YIPaBICHNUS ITPH UCIOIH30BAHNH PA3TMIHBIX THIIOB MPE00pa30BaTEIbHBIX
YCTPOMCTB; CKAJIIPHBIC CUCTEMBI YIIPABIECHHS AIEKTPONPUBOIAMH C ACHHXPOHHBIMHE 3MekTpoasuraternsimMu (OI1-AC);
BEKTOPHBIE CUCTEMBI YIPABIEHUS C MPSIMBIM M KOCBEHHBIM OpHeHTHpoBaHueM 1o nomto DII-AC; cuctemsl ynpapieHus
ANIEKTPOIIPUBOIAMH, 00ECTICUNBAOIIHE TIEPEMEIICHNS U TO3UIIMOHNPOBAHHS, HX CTPYKTYPHBIE CXEMBI, KDHTEPHH BEIOODA,
ITOKa3aTeH U 007IaCTH IPIMEHEHHUS; OCHOBHBIC IPUEMBI ONTHMAIIBHOTO IMIPOSKTUPOBAHUS CUCTEM YIIPABICHHS
ANEKTPONPUBOJAMU C YIETOM TEXHUKO-IKOHOMUYECKHUX U SHEPTeTUUECKHUX MMOKa3aTeNneH.

2. MECTO JUCIUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Kon nucuunnuns: | b1.B./1B.05.02

2.1 | TpeGoBanus K npeaBapuTe/IbLHOI NOATOTOBKE 00y4aloLIerocs:

2.1.1| CunoBsle 3JIeKTPOHHBIE ITPE00-pa30BaTENHN IEKTPOIIPHBOJIOB

2.1.2 HpOCKTHpOBaHI/Ie ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABJICHUA TCXHOJIOTUICCKUMHU MIPOLIECCaMU

2.1.3 | CucTeMbl 3aIIMTHI 1 aBTOMAaTHKH B SJICKTPOIHECPICTUICCKUX CUCTEMAX

2.14 CHGL[I/I&J'ILHLIG pa3aeciibl TCOPETUICCKHUX OCHOB JJICKTPOTCXHHUKH

2.1.5 | Teopus peuieHus: U300peTaTeNbCKUX 3a1a4

2.2 | JucuMIUIMHBI ¥ PAKTUHKH, JI51 KOTOPBIX OCBOEHHE JAHHOM TUCHUIINHBI (MOAYJIs1) HEOOXOAUMO KaK
npeauiecTByouee:

2.2.1| Hayuno-nccuenoBaTenbckas pabora

2.2.2 | HayuHo-nccienosaTenbckas pabora

2.2.3 | CucTeMbl 3aIIMTHI 1 aBTOMaTHKH B SJICKTPOSHCPICTUICCKUX CUCTEMAX

2.2.4| CoBpeMCHHBIC TEXHOJIOTUH NIEpEeIadyl U paclpeAeICHIS MICKTPHICCKOH SHEPTUU

2.2.5 | [IpeanumioMHas NpakTUKa

2.2.6 | [IpoexTHas mpakTHKa

3. IEPEYEHbD IINTAHUPYEMBIX PE3YJIIBTATOB OBYYEHUMS 11O JUCHUTITIMHE (MOAVYJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUSI OBPA3OBATEJIBHOM ITPOI'PAMMBbI

IIK-7: cnoco6HOCTD NPUMEHATH ME€TOAbI aHAJIN3Aa BAPDUAHTOB, pa3pa60Tlm U MOUCKAa KOMIIPOMUCCHBIX pememlﬁ

3HaThb:

Ha3HaYeHHE, 00IaCTH MPHIMEHEHHs, OCHOBHBIC (DYHKIIMH U IPHHIIMITHI IIOCTPOCHUS (APXUTEKTYPY) MHKPOIIPOIIECCOPOB,
MUKPOIIPOLECCOPHBIX CUCTEM U MUKPOKOHTPOJLIEPOB;

YMeTh:

pa3pabaThIBaTh alTOPUTM pabOTEI MEKPOIIPOIIECCOPHOI CHCTEMBI yIIPABICHHS;

Baanernb:

S3BIKaMH ITPOTPAMMHPOBAHUS MHKPOTIPOIIECCOPOB 1 MUKPOKOHTPOJUIEPOB;

ITK-9: cnoco0HOCTHL BBIOUPATHL CepHifHbIC U IPOCKTHPOBATh HOBbIE 00bEKThI NPO()eCCHOHAILHOI JeATe1bHOCTH

3HaTh:

COBPEMCHHBIC TCHACHI MU Pa3BUTUA I/IH(l)OpMaI.II/IOHHLIX TeXHOJ’IOFHﬁ;

YMeTh:

OLCHUBATHb COOTBETCTBUC TCXHUUYCCKUX Bo3MoskHOCTEeH MIIC yrpaBJIC€HUSA, IOCTPOCHHBIX HA OCHOBE CTAaHAAPTHBIX
MUKPOITIPONECCOPOB U MUKPOKOHTPOJIJICPOB, COBPEMCHHOMY YPOBHIO Pa3BUTHA TEXHOJIOTHH B PA3JIMIHBIX OTPACIAX
TMMPOMBINUIEHHOCTH,

Baanernb:

MPaKTHIECKUMH HABBIKAMH HCCIICAOBAHUS, IPOSKTUPOBAHUS U Pa3pabOTKH MUKPOTIPOIIECCOPHBIX CUCTEM U CHCTEM
aBTOMAaTH3HPOBAHHOIO yIIPaBIICHUS;

4. CONEP)KAHUE JUCHUTITIMHBI (MOAYJIS)), CTPYKTYPHPOBAHHOE 11O TEMAM (PA3JEJIAM) C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHNX YACOB U BU/10B YYEBHBIX 3AHATHUN

Kon HaumMeHoBaHUe pa3/iesioB U TeM /BT Cemectp Kommneren- Hure
Yacos Jlutepartypa IIpumeuanue
3aHATHSA 3aHATHA/ / Kype 107071 PAKT.

Paszpen 1. Jlexkuun | | | |




1.1 Knaccudukanust 1 npuHIKTIBL TIK-7 I1K-9 JI1.1
MOCTPOCHUS (APXUTEKTYPHI) JIL.5J12.1
MUKPOIIPOLIECCOPHBIX CUCTEM U JI2.5J13.1
MHKPOKOHTPOJLIEPOB. /JIex/ 01323334

D536 37 38
39 310

1.2 Oprasu3zanust namMsTH B TIK-7 IIK-9 JI1.1 JI1.5
MHKpPOKOHTpoIurepax. CriocoOsr JI1.6J12.1J13.
MIPOrpaMMUPOBAHUS 1
MHUKPOKOHTPOJIIEPOB. /JIek/ 2132253 54

3536 37 38
39310

1.3 Crnoco0bI TpOrpaMMHUPOBAHHS IK-7 TIK-9 J1.6
MHKPOKOHTpPOJUIepoB.OTIaf0uHbIC JI1.7J12.6J13.
cpenctsa. /Jlex/ 1

023232435
D6 37 38 39
3210

1.4 JlpexTuBbI U CUHTaKCUC s3bika C Juis TTK-7 ITK-9 JI1.3
IpOrpaMMUPOBAHUS JI1.7J12.3J13.
MUKPOKOHTPOJIIEpOB. /JIex/ 1

31323354
35363738
39310

1.5 Tumnossle nepuepuiHbIe CXEMBI JUIs IK-7 IIK-9 J1.1
OpraHu3alyy IU(PPOBHIX ¥ AHATIOTOBBIX JI1.7J12.2
BXOJOB/BBIX0JI0B. /JIex/ J2.3

J12.4J713.1
02333435
36 37 38 39

210

1.6 CraHgapTHBIC BCTPOCHHBIE HHTEP(EHCH IK-7 IIK-9 JI1.5J12.1
obmMeHa naHHBIMU.CIOCOOBI OpraHu3aIuu JI2.5J13.1
U TIPOrpaMMHUPOBAHHE CETEBOTO OOMEHa 013233 54
Ia"HbIMU. /JIex/ D556 D7 08

39310
1.7 Oranbl pazpad0TKU MUKPOTIPOLIECCOPHBIX MK-7 [TIK-9 JI1.1 J11.6
cucteM ynpasienus. /Jlex/ JI1.7J12.3J13.
1
013233524
D536 37 38
39 310

1.8 OdopmiteHre TPUHITATHATEHBIX TIK-7 TIK-9 JI1.6
cxeM.IIpuHIUIIBI KOMIIOHOBKH U Pa3BOAKH JI1.7J12.3J13.
nevaTHbIX miaT. /Jlex/ 1

32333435
36 37 38 39
210
Pa3nen 2.

2.1 Br16op MukpocxeM BHEUTHEH MaMsTH, IK-7 [IK-9 JI1.6J12.3
MO IKJIFOYCHHUE U TIPOTPaMMHUPOBaHUE J12.4J13.1
obmeHa manHabMH. /TIp/ 010202354

3536 37 38
39 310

2.2 OT1nazaka mporpamMm ¢ IOMOIBIO TTK-7 T1K-9 JI1.6J12.3
oTianounbix cpencts STK600 u J12.4J13.1
JTAGICES. /TIp/ 31323354

0536 37 38

99




23

Peanu3aiust BBoJa/BbIBOAA H 00PaOOTKH
npepsiBanuii Ha si3bike C. /TIp/

IK-7 TIK-9

J1.3J11.6
J1.7J12.3
2.4
J12.6J13.1
01030233524
35356 37 38
99 010

2.4

Pacuér THIIOBBIX eprGepHitHBIX CXEM
CTaHJAPTHBIX AHAIOTOBBIX U IUCKPETHBIX
BX0J10B/BbIX010B /T1p/

IK-7 IIK-9

J1.2
J1.3J12.2
2.4
JI12.6J13.1
010223334
3536 3738
39910

2.5

[IporpammupoBanne 0OMeHa MEXITY
MUKPOKOHTPOJIIIEPOM U KOMIIBIOTEPOM I10
USB. /TIp/

TIK-7 ITK-9

J1.2J11.5
J1.6J12.2
2.3
J12.4J13.1
010520354
05036 27 28
39910

2.6

IIporpammupoBanue 0OMEHa MEXIY
MHUKPOKOHTPOJIIEPOM U KOMITBIOTEPOM I10
USB. /TIp/

IK-7 TIK-9

J1.2J11.5
JI1.6J12.3
J12.4713.1
3103203354
35056 37 08
39 510

2.7

IIporpammupoBaHne 0OMEHA MEXITY
MHUKpPOKOHTpOJUIEpAaMH IO HHTepdeiicam
UART/USART u CAN. /TIp/

IIK-7 IIK-9

J1.4J11.6
J1.7J12.3
2.4
JI12.6J13.1
013223334
35356 3738
39910

2.8

IIporpammupoBanne 0OMeHa MEXITY
MHKPOKOHTPOJUIEpAMH 0 HHTepdericam
UART/USART u CAN. /Tlp/

TIK-7 ITK-9

JI1.4 J11.6
J1.7J12.3
2.4
JI12.6J13.1
010520354
0536 37 38
39

Paznen 3. CamocTosiTeibHas padoTa

3.1

H3y4yeHne mUTepaTypbl, TCXHUYECKOI
JOKYMEHTALMHU U UCTIOJIb3yEeMbIX
KOMIIBIOTEPHBIX mporpamm /Cp/

36

J1.2J11.3
J1.4J11.5
J1.6
J1.7J12.1
J2.2712.3
J2.4 J12.5
J12.6J13.1
3103203354
35056 07 08
3293510

32

Brimonenne KoHTpoJIbHOU paboTsl /Cp/

50

Pa3nen 4. KonTpoanb

4.1

[oaroroBka k 3auéry. 3auer. /3auér/

J1.2J11.3
J1.4J11.5
J1.6
J1.7J12.1
J2.2J12.3
2.4 J12.5
JI12.6J13.1
010232334
3536 3738
39510




5. OHEHOYHBIE MATEPHAJIBI 15 TPOBEJEHUS ITIPOMEXKYTOYHOM ATTECTAIIUH

Pa3meweHnl B MPUJIO0KECHUH

6. YAEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIUITIJIMHBI (MOAYJISA)

6.1. Pexomenayemasi qutepaTypa

6.1.1. [lepeyeHsb 0OCHOBHOIi JINTePaTYPhl, HEOOXOAUMOIi /15l OCBOEHMS AUCUHUILIMHBI (MOAYJIS)

ABTOpBI, COCTaBUTENU

3arnaBue

WsnmatenbcTBO, TOI

JI1.1 |CwmupHoB 1O. A., OIeKTPOHHBIE © MUKPOIIPOIIECCOPHBIE CUCTEMBI YIIPABICHUS Mockaa: Jlans, 2012,
Myxanos A. B. aBTOMOOWJICH: yue0. mocobue http://e.lanbook.com/books/ele
ment.php?
pll_cid=25&pll_id=3719
JI1.2 |Escrudees A. B. MuxpoxonTpoiuiepsl AVR cemeiicta Tiny Mocksa: omska-XXI, 2010,
http://e.lanbook.com/books/ele
ment.php?pll_id=40959
JI1.3 | KpaBuenko A. B. 10 npakTHueckux ycTpoiicTB Ha AVR-MHKpPOKOHTpOIIEpax. Wznarensckuit nom «JOA2KA
Kuanra 1 -XXI», K. «MK-Ilpeccy, ,
2008,
JI1.4 | EBctudees A. B. MukpokoHTpoJutepsl ceMeiicTB Tiny u Mega dupMmsr «Atmely» Wsnarensckuit nom «Jloadka-
XXTI», 2004,
JI1.5 | Tonunsckuii B. b. CXeMOTEXHUKA U3MEPUTEIIbHBIX YCTPOUCTB. M.: BUHOM. Jlaboparopus
3uanuii, 2006,
JI1.6 | XaptoB B.A. MuxkpoxkonTposnepsl AVR. IIpakTukyMm Ui HaUMHAOLUX. M.: U3p-80 MI'TY um. H.O.
baymana, 2007,
JI1.7 | bapanos B. H. [Ipumenenne mukpoxoHTposuiepoB AVR: cxembl, allroOpuT™Bbl, M.: U3parenbckuit Aom
IIPOTPaMMBI «Jomxa-XXI», 2004,
6.1.2. IlepeyeHb 10NOIHUTEIBLHOM JTUTEPATYPbI, HEOOXO0AMMOI /IJIs1 OCBOCHUSI JMCIMILIMHBI (MOLYJIs1)
ABTOpBI, COCTAaBUTENN 3arnaBue W3narenscTBO, TOA
JI2.1 | Boiixo B.W. u ap. CXeMOTeXHHUKa AJIEKTPOHHBIX cUCTEM. MUKpPOTIPOLIECCOPHI U BBX-IIetepOypr, 2004,
MHKPOKOHTPOJUIEPHL.
J2.2 |Amue M. T., Muxkponpoueccopsl 1 MUKPOIIPOLECCOPHBIE CUCTEMBL Homixap-Omna: III'TY, 2014,
Bykanosa T. C. ynpasieHus. 32-pa3psaHbie IPoIeccopbl ceMeiicTBa Motorola http://biblioclub.ru/index.php?
page=book&id=277011
JI2.3 | Tokxaiim P. Muxkponpoueccopsr: Kypc u ynpaxuenus. Ilep. ¢ anurn., mog pea. | M.: Dueproatomusnar, , 1988,
B.H. I'paceBuua.
J12.4 |Tonbaenbepr A. M., udposslie ycTpoiicTBa 1 MUKPOTIPOLIECCOPHBIE CUCTEMBI. M.: Paguo u cBsizp, 1993,
Maues B. A., Manbko |3amaqu u ynpakHeHus:: Y4e0. mocoOue i By30B.
I.b.
JI2.5 |Bepumnus O. E. ITpuMeHeHne MUKpPONIPOLIECCOPOB Il aBTOMAaTHU3aLIH JI.: Oneproaromusnat, 1986,
TEXHOJIOTUYECKHUX IPOIIECCOB.
JI2.6 |BomoBo3oB A. M. MUKpOKOHTPOJIJIEPH ATl CUCTEM aBTOMATHKH: Y4eOHOe Bonorna: Undpa-Umkenepus,

rnmocooue

2016,
http://znanium.com/go.php?
id=760122

6.1.3. TlepeyeHb y4eGHO-METOTUYECKOr0 00eCTIeYeHHS LISl CAMOCTOSITEILHOIH PAafoThI 00yYAIOIIUXCS MO TUCHUILINHE

(Mony.110)

ABTOpLI, COCTaBUTECIIN

3arnaBue

HznarenbcTBO , roa

JI3.1

3uccep A.0.

MuKpornpoueccopHble CUCTEMBI YIIPABICHHUS yCTPOHCTBAMU
3IEKTPOIIPUBOJA: METOI. TIOCOOUE TIO BHITIOTHEHHUIO
1ab0paTopHBIX paboT

Xabaposck: Uza-so JIBI'YIIC,
2011,

6.2. Ilepeuenn pecypcoB HHGOPMALHOHHO-TETeKOMMYHMKAIMOHHOI1 ceTH "UHTepHeT", HEOOXOAMMBIX AJI5l OCBOCHHS

JUCHHUIUIAHBI (MOLYJI)

31 |CnpaBounuk mo komangaM AVR-accembiepa (31eKTpOHHBIIN BU).
32 | JoxymenTtanus k AVR-MHKpOKOHTpOIIIepaM (3JIEKTPOHHBIIN BU).
33 | PykoBomcTBO IO MporpaMMHO#L cperie pa3paboTku u oTiagku Atmel Studio
(27EKTPOHHBIN BUL).
94 | PykoBOICTBO 1O cpefie pa3paboTKH IEeKTpOHHBIX cxeM Proteus Design Suite (anexTpoH-
HBII BU]T).
35 | PykoBonctBo no nporpamMaTtopy-otiaaguuky STK-600 u smymnsropy JTAGICE3.
26 www.atmel.ru

97

www.intel.ru




28

www.chip.ua

39

www.ddrservice.info

310

WWW.gaw.ru

6.3 Ilepevyenb HHGOPMALMOHHBIX TEXHOJIOIHI, HCIOJIb3yeMbIX IIPU OCYLIECTBJICHHH 00Pa30BATEILHOIO IIpoLecca 1o
JUCHMILINHE (MOAYJII0), BKJIKYAs NepedyeHb IPOrPaMMHOro odecrnevyeHnss ¥ HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

(npu Heo0X0AUMOCTH)

6.3.1 IlepeyeHb MPOrpaMMHOro odecreYyeHust

Mathcad Education - University Edition - Marematuueckuii maket, KoHTpaxT 410

Matlab ba3osas xoundurypanus (Academic new Product Concurrent License B coctase: (Matlab, Simulink,Partial Differential

Equation Toolbox) - MatemaTtnueckuii maket, KOHTpakT 410

6.3.2 [lepeuens NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Onexrponnsrii katanor HTh IBI'YIIC.

7. OMUCAHUE MATEPUAJILHO-TEXHUYECKOW BA3BI, HEOBXOIUMOM J1JIsI OCYIIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCIUIIVIMHE (MO YJIIO)

8. METOAUMYECKHUE MATEPHUAJIBI VIS OBYJAIOIIIUXCS 11O OCBOEHUIO JUCIUIIJINHBI (MO YJIS)

[Ipn BOHUKHOBEHHH TPYIHOCTEH C COCTaBICHNEM AJITOPUTMOB U ITPOTPaMM Ha acceMbiepe 1 C IpH BEITOJIHEHHH KOHTPOJIBHBIX
3alaHUi CTYJIEHTaM HACTOSTEIbHO PEKOMEHAYETCS U3ydaTh IPUMEPHI IPOTPaMM, CaMOCTOSATEIBHO HaiaeHHble B IHTepHETE. DTN
HPHMEPBI ClIelyeT pa3drpaTh BMECTE € MOPOOHBIM H3Y4YEHHEM CITHCKA KOMaH]I MUKPOKOHTpoiuiepa. [IporpaMmel ciiegyer nucathb 1
OTIIAXXHUBATh MEJIKIMHU (pparMeHTaMH, pean3ys IMOCIeA0BATEIIFHO MEIKHEe QyHKINH 10 paboTOCTIOCOOHOCTH.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

Hanpasaenue: 13.04.02 DiiekTpo3HepreTuka M 3JeKTPOTEXHUKA

HanpasJjieHHOCTH

(mpodunb): DJIeKTPOTEXHUYECKHEe

JIECKTPOIHEPIE€ETHICCKUE CUCTEMbI

JlacouniimHa:

MuxkponpouneccopHbie CHCTEMBbI

YCTaHOBKaMH

®opmupyemMble KOMIIETEHIIUH:
1. Onucanue nokasareJieil, KpUTepHeB M MIKAJ OeHUBAHUSA KOMIICTCHIN.

[TokazaTenu v KpUTEpPUN OLIEHUBAHUSI KOMIIETEHUUI

KOMILJIEKCBI

yYaupaBJjieHUsd TEXHOJOIrMYC€CKHMHU

OOBekT YpoBHU c(hOPMHUPOBAHHOCTH Kpurepuii ouenuBanus
OLICHKH KOMITETEHIIN I PE3yIBTaTOB 00yIEHUS
OO0yuaromuiics Huskuit yposens VYpoBeHb pe3yNbTaToB 00YUCHHUS

IToporoBelii ypoBeHb
IToBbIlIEHHBIH YPOBEHD
Bricokuii ypoBeHb

HE HUIKE TIOPOroBOTO

[IIxaspl OLeHMBAaHUS KOMIIETEHLUI TP cllade 3ayeTa

JocTurayTbl XapaxkTepucTika YpoBHS CQOPMUPOBAHHOCTH KOMITCTCHITUI Ilxana
i ypoBEeHb OLICHUBAHUSA
pe3ynbrata
o0y4yeHuns
[oporoserii | OGydatormiics: 3agTeHo
YPOBEHB - 00OHapyKHJI Ha 3a4eTe BCECTOPOHHHUE, CHCTEMATHUECKHE U ITyOOKHE 3HAHUS
yueOHO-IIPOrpaMMHOT0 MaTepraa;
- IIOIYCTHJ HEOOJIBbIINE YITYIIEHHsI B OTBETaX Ha BOIIPOCHI, CYLIIECTBEHHBIM
00pa3oM He CHW)KAIOIUE UX KaueCcTBO;
- JIOITyCTHJI CYLIECTBEHHOE YITyIIEHUE B OTBETE Ha OAUH U3 BOIIPOCOB, KOTOPOE
3a TeM OBUIO YCTPAaHEHO CTYJEHTOM C IIOMOILBIO YTOUHSIONIMX BOIIPOCOB;
- JIOITyCTHJI CyHIECTBEHHOE YIYIIEHUE B OTBETAX HA BOIPOCHI, YaCTh U3
KOTOPBIX OblJIa yCTpaHEHa CTYAEHTOM C ITOMOIIBIO YTOYHSIOIINX BOIIPOCOB
Huzkuit OO0yyaromuicst: He 3auteno
YPOBEHb - JIOITyCTHJI CYLIECTBCHHBIE YIYIIEHUS NIPH OTBETaX HA BCE BOIPOCHI
IpenoiaBaTens;
- oOHapy»xu mpodenst 6osiee yeM 50% B 3HAHUAX OCHOBHOT'O y4eOHO-
IIPOTrpaMMHOTO MaTepuaia
OnwucaHne mKajn OLeHUBaHUS
Komnerennnu obydaromierocs OleHUBaeTCs CIEAYIOIINM 00pa3oM:
[Tnanupyemsbrit CopeprkaHue mKajabl OIICHUBAHUS
YPOBEHb JIOCTUTHYTOTO YPOBHSI pe3yibTaTa 00ydeHus
€3yJIbTaTOB
pOC};OGHI/IS{ HeynosnerBoputenbH |  YIOBIETBOPUTEIBHO Xopouio OT1maHO
He 3aurteno 3a4TeHo 3a4TeHo 3a4TeHo




3HaTh Hecnoco6HOCTB Obyuaromuiics Obyuaromuiics Obyuaromuiics
o0yuaroIerocs crocobeH JEMOHCTPHPYET JEMOHCTPHPYET
CaMOCTOSITETIBHO CaMOCTOSITEITEHO CIIOCOOHOCTB K CIIOCOOHOCTB K
MIPOAEMOHCTPUPOBATH | IPOJEMOHCTPUPO-BATh | CAMOCTOSTEIEHOMY CaMOCTOSITETIBHO-MY
HaJIMYKe 3HaHUHM NpU | HAJTMYMe 3HaHUH Ipu MIPUMEHEHHUIO MIPUMEHEHHIO 3HAHUI B
peLIeHNH 3a1aHuH, peLIeHUH 33/1aHNH, 3HaHUH Ipu BBIOOpE criocoba
KOTOpbIE OBLTH KOTOpbIe ObUTH peLIeHNH 33/1aHNH, peLIeHUs] HEU3BECTHBIX
TIPE/ICTABIICHBI TIPEACTaBICHBI AQHAJOTHYHBIX TEM, WA HECTAaHIAPTHBIX
IpernoiaBaTesieM TIpenoaBaTeneM KOTOpBIE MIPEACTABISLT | 3a/laHUH U TIPH
BMecTe ¢ 00pa3omM BMeECTE C IIPENoAaBaTeb, KOHCYJIBTaTHBHOMN
UX pEICHHUS. 00pasIoM UX peIIeHHs. |H IIPU €ro MO /IEPKKE B YACTH
KOUCVUNETATURINIA MW TUCITITANTAHANTEIY
Ymetsb OTtcyrcTBHE Y Obyuaromuiics Obyuaromuiics Obyuaromuiics
o0y4aromerocs JEMOHCTPHUPYET MIPOJIEMOHCTPUPYET JEMOHCTPHUPYET
CaMOCTOSITETIBHOCTH | CAMOCTOSATEJIBHOCTD B CaMOCTOSITETIFHOE CaMOCTOSITETIFHOE
B IPUMEHEHUN NIPUMEHEHUH YMEHUHN NIPUMEHEHNE YMEHUMN IIPUMEHEHNUE YMEHUN
YMEHUH 110 petieHus yueOHbIX peleHus 3a1aHui, peleHuss HEU3BECTHBIX
UCTIOB30BAHUIO 3aJjaHui B TOJTHOM AQHAJIOTHYHBIX TEM, WJIN HECTaHIAPTHBIX
METO/I0B OCBOEHUS COOTBETCTBUU C KOTOpBIE MIPEACTABISLT | 3aJIlaHUH U IPH
y4eOHOI o0pasrtom, IPEIoaBaTeb, KOHCYJIBTaTHBHOMN
JVCLUTIIMHBL. JaHHBIM 1 TIPH €T0 TIOJICPXKKE
TIPENoIaBaTeNIeM. KOHCYJIBTaTHBHOMN TIPENOAaBaTENs B YaCTH
MIOJI/IEPKKE B YaCTH MEXIUCIATUIMHAPHBIX
COBPEMEHHBIX CBSI3EH.
mpobiem.

Bnanets Hecnoco6Hnocth OoOyuaromnuiics OOyuaromnuiics OOyuaromuiics
CaMOCTOSITETIBHO JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
HPOSIBUTH HAaBBIK CaMOCTOSTEIILHOCTD B CaMOCTOSITENIBHOE CaMOCTOSITENIBHOE
pemeHns IIPUMEHEHHUN HaBBIKA IIPUMEHEHHE HaBbIKa IIPUMEHEHHE HaBBIKa
TIOCTABJICHHOM 110 3aJIaHUsM, pelIeHus 3aIaHui, peIIeHNsT HEU3BECTHBIX
3a/1a4H 110 peleHne KOTOphIX AHAJOTHYHBIX TEM, WM HECTAaH/IAPTHBIX
CTaH/IApPTHOMY OBIIO TIOKa3aHO KOTOpBIC MIPEACTABISLT | 3a/laHUH U IPH
00pas3iry HOBTOPHO. TIPEOaBaTENIEM. TIPENoAaBaTeNb, KOHCYJIBTaTHBHOH

U TIPH €TO TIOJIEPXKKE
KOHCYJIBTaTUBHOMN [IPENOAaBaTENs B YaCTH
TOAACPIKKE B HaCTU MEXIUCHUTITIMHAPHBIX
COBPEMEHHBIX CBSI3EH.
npoOiem.

2. IlepeyeHb BONPOCOB M 33Ja4 K JK3aMeHaM, 3a4yeTaM, KYPCOBOMY IPOEKTHPOBAHHIO,

JadopaTopHbIM 3aHATUsIM. O0pa3el IK3aMeHAIMOHHOI0 OujeTa

[IpumepHBIil nepedeHb BOIPOCOB K 3a4ETY
Kommerennmsa IIK7

1. Kiaccudukauus ¥ mpUHIMIBI TOCTPOCHUSI MUKPOIIPOLIECCOPHBIX CUCTEM.

2. ApxutexTypa U (GYHKIUH OCHOBHBIX MOJYJIEH MHUKPOKOHTpOJIepoB AVR.

3. OpraHuzanyst mamMsaTd B MUKpOKOHTpouiepax AVR ¥ crocoObl 1ocTyma K Hew.

4. Buapl 1 GyHKIMH OTIaIOYHBIX CPEICTB AJISI MUKPOKOHTPOJUIEPOB.

5. JupexTussl s3p1ka C U1 MUKPOKOHTpoILiepoB AVR.

6. Cuntakcuc s3pika C. OCHOBHBIE YIPaBIISIONUE KOHCTPYKLIUU.

7. CxeMbl  (OpPMHUpPOBAaHHS  CTaHAAPTHBIX  AHAIOTOBBIX  BBIXOJOB IO/  YNpaBJICHUEM
MHKPOKOHTPOJLIEPA.

8. CxemMbl  (OpPMHUpPOBaHMS  CTAaHJAPTHBIX  JUCKPETHBIX  BBIXOJOB IIOA  YMPaBICHUEM
MHKPOKOHTpOJLIEPA.

9. CxeMbl COTIPSKEHMS CTaHJAPTHBIX aHAJIIOTOBBIX BXOI0B C MHKPOKOHTPOJIIIEPOM.

10. CxeMbl CONPSDKEHHsT CTAaHIAPTHBIX TUCKPETHBIX BXOJIOB C MHKPOKOHTPOJLIEPOM.

11. OyHKIMOHUPOBAHUE  YHHBEpCAlbHBIX  mocienoBatenbHbix  uHTepdeiicoe UART/USART
MukpokontpoiuiepoB AVR. IIporpammupoBanue unrepgeiicoe UART/USART.

12. IIporokon CAN. ®yukuumonupoBanue wmoaynst CAN — MukpokoHtposiepoB  AVR.
[MporpammupoBanue naTepdeiicoB moxymns CAN.

13. ®OyHKIMOHNpPOBaHUE U ITporpamMMmupoBanue oomena o USB B mukpokonTpomiepax AVR.

14. Crnoco0bl opraHM3aly CeTH C MIOMOIIBIO CTAaHIAPTHBIX MHTep(elcoB oOMeHa (TIprMep).




15.
JIOKyMEHTAL1H.
16.

Oranbl pa3pabOTKH MHKPOIPOIECCOPHBIX CHUCTEM YIpaBieHus. TpeOOBaHUSA K CHCTEMaM H K

HpI/IHHI/IHH KOMITIOHOBKH U PA3BOJKH MEYATHBIX IUIAT MUKPOMNPOLICCCOPHBIX CUCTEM YIIPABJICHUS.

Komnerennwms I1K9
1. Kmaccugukanus v MPpUHIUITEI IIOCTPOCHISI MEKPOITPOIICCCOPHBIX CHCTEM.

2. ApxuTekTypa ¥ (yHKIMH OCHOBHBIX MOAYJIEH MHKPOKOHTpouIepoB AVR.

3. OpraHuzaiyst maMsaTi B MUKpOKOHTpoiutepax AVR u crioco0bl 1ocTyma K Hel.

4. Bunpl 1 QyHKIMH OTIa0YHBIX CPEICTB AJISI MUKPOKOHTPOJUIEPOB.

5. HupexTtusbl s361ka C 11 MUKPOKOHTpOIIepoB AVR.

6. CunTakcuc s3pika C. OCHOBHBIC YIPABIISIONIHE KOHCTPYKIINH.

7. CxeMbl  GOpPMUpPOBAaHHS  CTaHAAPTHBIX  AHAIOTOBBIX  BBIXOJOB IO  YIPABICHUEM
MHUKpPOKOHTpOJLIEPA.

8. CxeMbl  (OpPMHUpPOBaHHMS  CTAHIAPTHBIX  JUCKPETHBIX  BBIXOJOB  TMOJ|  yIpPaBICHHUEM
MHKpPOKOHTpOJLIEPA.

9. CxeMbl CONPSXKEHUS CTAaHAAPTHBIX aHAJIOTOBBIX BXOJ0OB C MUKPOKOHTPOJIJIEPOM.

10. CxeMbl CONpsKEHUS CTAaHAAPTHBIX AUCKPETHBIX BXOJOB C MUKPOKOHTPOJIIIEPOM.

3. TecToBble 3anaHusi. OneHKa N0 pe3yJbTaTaM TeCTHPOBAHUSI.

[TomHBIN KOMITIEKT TECTOBBIX 3aaHHUi B KopropaTtuBHOU TectoBoi obomouke ACT pasmMerieH Ha cepBepe
YUT ABI'VIIC, a takxe Ha caiite YHuBepcurera B pazmene C1O [ABI'VIIC (obpa3oBaTenpHas cpela B JIHYHOM
KaOHMHEeTEe MPEeTIo1aBaTes).

CooTBeTcTBHE MEXIy OalnbHOM CHCTEMONH M CHCTEMOM OIIEHMBAaHHMSA II0 pPE3ylbTaTaM TECTHPOBAHUS
YCTaHABIMBAECTCS IOCPEICTBOM CIECIYIOIIEH TaOIHIIbL:

O6BekT IToxa3zarenu Ornenka VYpoBeHb
OLIEHKU OLICHUBAHUS pe3yabTaToB
pe3yNBTaTOB 00yYCHUS 00y4YeHus
OO6yuaromuiics 60 G6ayutoB M MeHee «HeynoBneTBOpUTEIBHO» Hu3kuii ypoBeHb

74 — 61 6annoB «YIOBIETBOPUTEIIBLHOY IToporoBselii ypoBeHb

84 — 75 Gamos «Xopouio» INoBbIIeHHBIN YPOBEHB

100 — 85 6aiuioB «OTIn4HO»

Bricokuil ypoBeHb

4. Ouenka orBeTa o0yyamllerocsi Ha BONPOCHI, 3aJady (3aJaHMe) 3K3aMeHALMOHHOIO Ou.jeTa,
3a4yeTa, KypCcoBOro NPOeKTHPOBAHMSI.

Orerka oTBeTa 00YyJaIOIMIETOCsI Ha BOIIPOCHI, 3a/1a4y (3aJaHue) 3K3aMEHAIIHOHHOTO OmiIeTa, 3a4eTa

DIIEeMEHTHI OLICHHUBAaHUA

CO,I[CP)KaHI/IC IIKaJIbl OICHUBAaHUA

HeynosnersopurensH | YaoBneTBopuTenb Xopomo OTiu4HO
He 3auteno 3aureHo 3aureHo 3auTeHo
CootserctBue oTBeTOB | [TomHOE 3HaYNTeIbHBIC HesnauutensHbie ITonnoe
(hopmyupoBKamM HECOOTBETCTBUE TTO MTOTPEITHOCTH. TIOTPETIHOCTH. COOTBETCTBHE.
BOIIPOCOB (3a1aHU) | BceM BOIpocaMm.
Crtpykrypa, ITonnoe 3HAUUTENBHOE HesnauutensHoe CooTBeTcTBHE
MIOCJIEI0BATEILHOCTh U | HECOOTBETCTBUE HECOOTBETCTBUE HECOOTBETCTBHE KPUTEPHIO TIPU
JIOTHKA OTBETa. YMEHUE | KPUTEPHIO. KpPUTEPHIO. KpUTEPHIO. OTBETE Ha BCE

YETKO, IIOHATHO,
IPaMOTHO U CBOOOIHO
U3IaraTb CBOM MBICITH

BOIPOCHI.




3HaHue HOpMaTUBHBIX, |[lonHOE He3HaHME NmeroT mecTo Hwmerot mecto [TonHoe
MIPABOBBIX JOKYMEHTOB | HOpPMATHBHOW U CYIIECTBEHHBIE HECYIIECTBEHHBIC COOTBETCTBHE
Y CIICLIHAJIEHOM MpaBoOBOil 0a3bl U YITyIIEHUS VIYIIEHUST U JIAaHHOMY KPUTEPHUIO
JINTEPATYPHI CIICLIMAIIEHOM (He3HaHue HE3HAHUE OTJICJbHBIX | OTBETOB Ha BCE
JINTEPATYPHI OoJIbIIeH YacT U3 | (6IMHUYHBIX) PadOT BOIIPOCHI.
JIOKyMEHTOB U W3 YuCIia
CIIeIMAIIBHOM 00s13aTeIbHOM
JUTEPATYpPHI 110 JTUTEPATypPEIL.
Ha3BaHUIO,
COJICPKAHUIO U
T.J1.).
YMeHue yBsi3bIBaTh YMmeHue cBsi3ath YMeHue CBs3aTh YmMmeHue cBsi3ath [TonHoe
TEOPHUIO C MPAKTUKOH, TEOPHIO C MPAKTUKON | BOIPOCHI TEOPUHU | BOIIPOCHI TEOPUU U COOTBETCTBHE
B TOM YHCIIC B 007acT | paboTHI HE U TIPaKTHKA TIPaKTUKA B TTAHHOMY KPUTEPHIO.
poheCCHOHATBHOM TIPOSIBIISIETCSL. TIPOSIBIICTCS OCHOBHOM CrocoOHOCTP
paboTsI penko. TIPOSIBIISIETCSL. HHTETPUPOBATH
3HAHWS U TIPUBIICKATH
CBEJICHUSI U3
Pa3IMYHBIX HAYYHBIX
cohep.
KauectBO 0TBETOB Ha Ha Bce OTBeTHI HA . Jlaus! HEMTOTHBIS JlaHbl BepHBIE OTBETHI
JIOTIOTHATEJIHHBIE JIOTIOTHUTEJIHHBIE OOJIBIITYIO YaCTh OTBETHI Ha Ha BCE
BOIPOCHI BOTIPOCHI JIONIOJIHUTEIIBHBIX | JIOTIOJIHUTEIIbHBIC JIOTIOJIHUTEJILHBIC
mpernojaBaress JaHbl | BOIPOCOB BOTIPOCHI BOIIPOCHI
HEBEPHBIE OTBETHI. npenojaBaTens MpernoaBaTers. MpenoaBaTels.
JI1aHbl HEBEPHO. 2. lan oquH
HEBEpHBIN OTBET HA
JIOTIOJIHUTEITLHBIC
BOTIPOCEI
TIperio1aBaTes.

[Ipumeuanue: wuroroBas OIeHKa (opMHUpyeTcs KaK CpedHss apu(MeTHdecKas pe3ylbTaToB 3JIEMEHTOB

OLICHUBAHMUA.




