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

13.05.2024

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

ITporokoa ot 01.01.0001r. Ne

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

r. XabapoBck
2024 T.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

IIpencenarens MK PHC

2025 1.

Pabouas nporpamma nepecMoTpeHa, 006cykaeHa 1 0100peHa s

ucnoiHeHns B 2025-2026 yyeOHOM roay Ha 3aceqaHuy Kadeapol
(k602) DIIeKTpOTEXHUKA, JIEKTPOHUKA U DIICKTPOMEXaHHKA

IIpoTokonm or 20251. Ne
3aB. kadenpoit Ckopuk B.I'., kaH[. TeXH. HayK, JIOUEHT

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

Ipencenarens MK PHC

o 2026 1.
Pabouas nporpamma nepecMoTpeHa, 00cyKaeHa 1 0100peHa s
ucroyiHeHus B 2026-2027 yueOHOM roay Ha 3aceaHuu Kadeapbl
(k602) DrekTpOoTeXHUKA, JIEKTPOHUKA U DIIEKTPOMEXaHUKA

[Iporokonm ot 2026 . No
3aB. xaenpoit Ckopuk B.I'., kaHA. TeXH. HAyK, JOLIEHT

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

[Ipencenarens MK PHC

2027 r.

Pabouas nmporpamma nepecMoTpeHa, 00CcyKIeHa 1 0100peHa st
ucnonrenus B 2027-2028 yyeOHoM rofy Ha 3acenaHuu Kahenpol
(k602) DreKTpOTEeXHUKA, HIEKTPOHUKA U DIIEKTPOMEXaHHUKa

[Iporokonm ot 2027 1. No
3aB. kadenpoit Crxopuk B.I'., kaHa. TEXH. HAYK, TOICHT

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

IIpeacenarens MK PHC

2028 .

Pabouas mporpamMma nepecMoTpeHa, 00cykIeHa i 0100peHa s
ucnonaenns B 2028-2029 yueOHOM roay Ha 3aceqaHny Kadeapsl
(x602) DnexTpoTexXHUKa, 3IEKTPOHHUKA U IIEKTPOMEXaHNKA

IIpoTokonm ot 2028 r. 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

Kpammdukarms 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 | Knaccuduxanms u apXuTeKTypa MEKPOKOHTPOJIIEpoB. OpraHu3aIist HaMsITH, II0OACHCTEMbI IPEPhIBAaHUI W BBOA/BBIBOJIA.
[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 aucuunnuss: | b1.B./1B.05.02

2.1 | TpeGoBanus K npeaBapuTe/IbLHOI NOATOTOBKE 00y4aloLIerocs:

2.1.1 | IIpoexTpoBaHUE aBTOMATU3UPOBAHHBIX CUCTEM YIPaBIECHHsI TEXHOJIOTUUYECKUMU IIPOLIECCAMU

2.1.2 | CucTeMbl 3aIIMTHI 1 aBTOMAaTHKH B QJICKTPOSHEPIETUICCKUX CUCTEMAX

2.1.3 | CnenuanbHble pa3aeiibl TEOPETUYECKUX OCHOB IEKTPOTEXHUKH

2.1.4| Teopus penieHus N300peTaTENbCKHUX 331a4

2.2 | JuCcHUNJIAHBI U MPAKTHKH, JUIs1 KOTOPBIX OCBOEHHE IAHHOM TUCIUIIHHBI (MOXY.JIsI) HEOOXOTUMO KaK
npeanecTBylomee:

2.2.1 | HayuHo-uccnenoBartenbckas paboTta

2.2.2| CucTeMsl 3alIUTH U aBTOMATHKH B IEKTPOIHEPTETUUECKUX CUCTEMAX

2.2.3 | [IpeanumnioMHas nIpakTuKa

2.2.4|IIpoekTHas NpaKkTUKa

3. IEPEYEHb IVIAHAPYEMBIX PE3YJIbTATOB OBYYEHUSI 11O JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJIbTATAMUM OCBOEHUSA OBPA30BATEJIbBHOU ITPOI'PAMMABbI

IIK-7: cnoco0HOCTh NPUMEHATh METOAbI AHAIU32 BADUAHTOB, Pa3padoTKH M NOHMCKA KOMIIPOMHMCCHBIX peLleHHil

3HaTh:

Ha3zHaueHHe, 00JIACTH NPUMEHEHHUS, OCHOBHBIC (PYHKIIMU U IPUHLUIIBI IOCTPOCHUS (APXUTEKTYPy) MHUKPOIPOLIECCOPOB,
MHKPOIIPOLIECCOPHBIX CHCTEM U MUKPOKOHTPOJLIEPOB;

YMmeTh:

pa3pabaTheIBaTh aITOPUTM pabOTHI MHKPOIIPOIIECCOPHOI CHCTEMBI YIIPaBICHHS;

Baanernb:

A3BIKaMH IIPOrpaMMHUPOBaHUSA MUKPOIIPOILIECCOPOB U MUKPOKOHTPOJIJIEPOB;

IIK-9: cnocodHOCTH BHIOMPATH CePUIiHbIE M MPOEKTHPOBATH HOBbIE 00bEKTHI NMPO(ecCHOHAILHOI 1esITeTbHOCTH

3HaTh:

COBpPEMEHHBIC TCHACHIINU Pa3BUTUA I/IH(I)OpMaI_II/IOHHLIX TeXHOJ’IOFHﬁ;

YMmeTh:

OLICHUBATh COOTBETCTBUE TEXHUYECKUX BO3MOkHOcTel MIIC ynpaBieHus, IOCTPOCHHBIX HA OCHOBE CTAaHJAPTHBIX
MHKPOTIPOIIECCOPOB 1 MUKPOKOHTPOJIEPOB, COBPEMEHHOMY YPOBHIO Pa3BUTHUS TEXHOJIOTHUI B Pa3IMUHBIX OTPACIIAX
MPOMBIIIEHHOCTH;

Baanern:

MMPAaKTUYCCKUMHU HaBbIKaMHU HCCIICOOBAaHUSA, IIPOCKTUPOBAHUA U pa3pa60TI<1/1 MUKPOIIPOUECCOPHBIX CUCTEM U CUCTEM
ABTOMATU3HUPOBAHHOTI'O YIIPABJIICHUA,

4. COIEP KAHUE JUCHUIIJIMHBI (MOAYJIAA), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JEJIAM) C YKAZAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUYECKHX YACOB M BUJ0B YUEBHBIX 3AHATHI

Kon HaumeHoBaHue pa3e/ioB U TeM /BHJ Cemectp Komneren- Hure
Yacos Jlutepartypa IIpumeuyanue
3aHATHSA 3aHaTHs/ / Kype 101074 PaKT.

Pasznen 1. Jlekuun | | | |




1.1

Knaccudukanus v IPHHIHIIBL
MOCTPOCHUS (APXUTEKTYPHI)
MHKPOTIPOIIECCOPHBIX CHCTEM U
MHKPOKOHTPOJLIEPOB. /JIex/

IK-7 IIK-9

J1.1J11.2
J1.3J12.1
2.2
J12.3J13.1
JI3.2J13.3
JI3.4
010520354
05036 97 28
39310

1.2

OpraHu3anus DamMsTH B
MHKpPOKOHTpoIurepax. CriocoOsr
[IPOrPaMMHPOBAHHUS
MHKPOKOHTPOIIIEpOB. /JIek/

MK-7 IIK-9

Ji.1
JI1.2J12.1
2.2
JI2.3J13.1
JI3.3
010520354
050396 37 38
39510

1.3

CrocoObI TPOTPaMMHUPOBAHHUS
MUKPOKOHTpPOJUIepoB. OTIIa0uHbIE
cpexactsa. /Jlex/

MK-7 IIK-9

J1.1
J1.2J12.1
2.2
JI2.3J13.1
JI3.3
0203324035
06 97 38 39
910

1.4

JMpeKTuBHI 1 cuHTaKcHC s3b1ka C s
IIPOTPaMMHPOBAHHUS
MUKPOKOHTPOJIEpOB. /JIex/

[IK-7 ITIK-9

J1.1
J1.2J12.1
2.2
J12.3J13.1
JI3.3
01323334
3536 3738
39510

1.5

TumnoBsle nepuepuiHbBIC CXEMBI JUIS
OpraHM3aIyy NU(POBIX U AaHAIOTOBBIX
BXOJI0B/BBIXOI0B. /JIek/

IIK-7 I1IK-9

J1.1
J1.2J712.1
2.2
JI2.3J13.1
JI3.3
02032332435
36 37 38 39
910

1.6

CraHgapTHBIC BCTPOCHHBIE HHTEP(ECH
obmMena nanHpIMU.CIOCOOBI OpraHu3aIuu
U TIPOrPpaMMHUPOBAHHE CETEBOTO OOMEHa
Ia"HbIMU. /JIex/

IK-7 I1IK-9

J1.1
J1.2J712.1
2.2
JI2.3J13.1
JI3.3
0103233524
3556 37 38
99 510

1.7

OTtans! pa3paboTKH MUKPOIIPOIIECCOPHBIX
cucreM ynpasienus. /Jlex/

IIK-7 ITIK-9

J1.1
J1.2J12.1
2.2
JI2.3J13.1
JI3.3
310323354
3556 37 08
39 010

1.8

OdopmireHre NPUHIUIHATBHBIX
cxeM.IIpuHIHIIBI KOMIIOHOBKH H Pa3BOIKU
MeYaTHBIX Tu1at. /JIex/

IK-7 IIK-9

J1.1
J1.2J12.1
2.2
J12.3J13.1
JI3.3
0233354055
86 57 38 39
210

Paszpnen 2.




2.1

Br160p MEUKpOCXEM BHEIIHEH MaMSATH,
MOJIK/TIOYEHUE U TPOrPaMMHUPOBAHUE
obmeHa manHbIMH. /TIp/

IK-7 IIK-9

J1.1
J1.2J12.1
2.2
J12.3J13.1
JI3.3
3103203354
0506 07 08
293510

2.2

OT1naaka mporpamMm ¢ IOMOIIBIO
omianounbix cpeacts STK600 u
JTAGICES3. Mlp/

IK-7 IIK-9

J1.1
J1.2J12.1
J2.2
J12.3J13.1
JI3.3
3105203354
0506 07 08
39

23

Peanu3zanust BBO/1a/BbIBOIA U 00pabOTKH
npepsiBanuii Ha si3bike C. /TIp/

IK-7 IIK-9

J1.1
J1.2J12.1
J2.2
J12.3J13.1
JI3.3
010520354
25036 27 28
39310

24

Pacuér THIOBBIX MepUPEPUITHBIX CXEM
CTaH/JapTHBIX aHAJOTOBBIX U JAMCKPETHBIX
BX0J10B/BbIX010B /I1p/

IK-7 IIK-9

J1.1
JI1.2J12.1
2.2
J12.3J13.1
JI3.3
010520354
05036 27 28
39310

2.5

IIporpammupoBanre 0OMeEHa MEXITY
MHUKPOKOHTPOJIIEPOM U KOMITHIOTEPOM I10
USB. /TIp/

IK-7 IIK-9

Ji.1
JI1.2J12.1
2.2
J12.3J13.1
JI3.3
01520354
05036 37 38
39910

2.6

[IporpammupoBanre 0OMeHa MEXITY
MHKPOKOHTPOJUIEPOM U KOMIIBIOTEPOM 10
USB. /TIp/

MK-7 IIK-9

J1.1
J1.2J12.1
2.2
JI2.3J13.1
JI3.3
01023334
05036 37 38
39510

2.7

[IporpammupoBanne 0OMeHa MEXITY
MHKPOKOHTPOJUIEpPAMH TI0 HHTepdeiicam
UART/USART u CAN. /Tlp/

[IK-7 ITIK-9

J1.1
J1.2J12.1
2.2
J12.3J13.1
JI3.3
01323334
3536 3738
39510

2.8

IIporpammupoBanne 0OMEHa MEXITY
MHUKPOKOHTPOJUIEpAaMH TI0 HHTepdeiicam
UART/USART u CAN. /Tlp/

IIK-7 I1IK-9

J1.1
J1.2J712.1
2.2
JI2.3J13.1
JI3.3
0103233524
35356 37 308
39

Pa3gen 3. CamocrositesibHas pabora




3.1

W3yuenue nurepaTypbl, TEXHUYECKOI 3 36
JOKYMEHTALMU U UCIIOJIb3YEMbIX
KOMITBIOTEPHBIX Iporpamm /Cp/

J1.1 0
J1.2J12.1
2.2
J12.3J13.1
JI3.3
3103203354
0506 07 08
293510

32

BrinmoneHne KOHTpoJIbHOU paboTel /Cp/ 3 50

J1.1 0
J1.2J12.1
2.2
J12.3J13.1
JI3.3

Pa3nen 4. Kontpoanb

4.1

IToaroroBka k 3a4éry. 3auer. /3auét/ 3 4

J1.1 0
JI1.2J12.1
2.2
J12.3J13.1
JI3.3
010520354
05036 27 08
393910

5. OIEHOYHBIE MATEPHAJIBI JIJIsI TIPOBEJEHUS ITPOMEXKYTOYHOM ATTECTALIAA

Pa3menieHb! B IPUJI0KEHUH

6. YAEBHO-METOIUWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MOAYJIA)

6.1. Pexomenayemasi 1utepaTypa

6.1.1. [lepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOAUMOI /1J151 OCBOEHUS TUCHUIIUHBI (MOXYJIs1)

ABTOpLI, COCTAaBUTECIIN

3arnaBue

HznarenscTBO , roq

JI1.1 | Cwmupnos 1O. A., DIIEKTPOHHBIE K MUKPOTIPOLIECCOPHBIE CUCTEMBI YIIPABICHUS Mockaa: Jlanp, 2012,
Myxanos A. B. aBTOMOOMIICH: yuel. mocobue http://e.lanbook.com/books/ele
ment.php?
pll_cid=25&pll_id=3719
JI1.2 | EBctudees A. B. Mukpokontposuiepsl AVR cemeticta Tiny Mocksa: omka-XXI, 2010,
http://e.lanbook.com/books/ele
ment.php?pll_id=40959
JI1.3 | AyxoBnukos B. K., OnHoKpHCcTanbHBIE MEKpOKOHTpOIeps! PIC: yueb. mocobue Xabaposck: U3n-so JIBI'VIIC,
[yxapes C. A. 2024,
6.1.2. IlepevyeHb TOMOJHUTEIbHOM JINTEPATYPbI, HEOOXOTUMOI 1JI51 OCBOCHUS TUCIUILTHHBI (MOIYJI5)
ABTOPBI, COCTABUTENN 3arnaBue WsnatenbcTBO, roj
JI2.1 |Amue M. T., Mukpormpoueccopbl U MUKPOIPOLIECCOPHBIE CHCTEMBI Homkap-Oma: III'TY, 2014,
Byxanosa T. C. ympaBieHus. 32-pa3psaHbIe IPoIieccopsl ceMelicTBa Motorola http://biblioclub.ru/index.php?
page=book&id=277011
JI2.2 | KpaBuenko A. B. 10 npakTHueckux ycTpoiicTB Ha AVR-MHUKpPOKOHTpOIEpax. Wznarensckuii nom « JOA2KA
Kuwura 1 -XXI», K. «MK-IIpecey, ,
2008,
JI2.3 | BomoBozoB A. M. MHUKpPOKOHTPOJUIEPHI TSl CACTEM aBTOMATHKU: YUueOHOe Bonorna: Uadpa-UmwkeHepus,

rmocobue

2016,
http://znanium.com/go.php?
1d=760122

6.1.3. IlepeyeHnb yueOHO-METOIMYECKOr0 00ecTIedeHUsI AJI5l CAMOCTOATEILHO PatoThl 00y4AIOIINXCS 10 TUCIUILTHHE

(Mony.110)

ABTOpBL, COCTAaBUTENN

3arimaBsue

H3natenbcTBO, TOI

JI3.1 | 3uccep A.0. MukponporeccopHble CUCTEMBI YIPABICHUS YCTPOHCTBAMHI Xabaposck: Uzn-so JIBI'YIIC,
9IEKTPOIIPUBOAA: METOA. TOCOOHE IO BHITOJHEHHIO 2011,
71ab0paTopHBIX padoT

JI3.2 | Hoponun U.C., MukpokoHTpouiepsl AVR: ¢6. 1abopaTopHbIX padboT Xabaposck: U3n-so JABI'VIIC,

Oxwumes K.H.

2013,




ABTOPBI, COCTaBUTENN 3arnmaBue

WsnarenbcTBO, TOI

JI3.3 | Tpodumosuu ILH., OpraHu3anus ¥ KOHTPOJIb CAMOCTOSITENIFHOM pabOThI CTYICHTOB:

Mansimesa O.A., METO/. yKa3.
Urnarenko U.B.,
Brnacenko C.A.

Xabaposck: U3n-so JIBI'VIIC,
2017,

JI3.4 | dyxoBHukos B.K,, OCHOBEI s3bIKa TIporpaMMupoBanus Cu st

Bnacenko C.A. MuKpokoHTpoJuiepoB PIC: yue6. mocobue

Xabaposck: U3n-so JIBI'VIIC,
2019,

6.2. [lepeuens pecypcoB uHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTH "UHTepHeT", HEOOXOAUMBIX /151 OCBOEHMS

OUCHUTIITAHBI (MOTYJIs)

91 | CopaBouynuk mo komanaam AVR-accemOnepa (371€KTPOHHBIN BUL).
92 | Joxymenrtanus Kk AVR-MHUKpOKOHTpoOJIepaM (IEKTPOHHBIN BHI).
33 | PykoBozacTBO IO MporpaMMHO#L cpesie pazpaboTku u oTinagku Atmel Studio

(3NEKTPOHHBIH BUTT).
24 | PykoBOJCTBO 1O cpefie pa3pabOTKH AMEKTPOHHBIX cxeM Proteus Design Suite (35eKTpoH-

HBII BUJ).
95 | PykoBoactBo no nporpamMaTtopy-otaaguuky STK-600 u smymnsaropy JTAGICE3S.
06 www.atmel.ru
27 www.intel.ru
98 www.chip.ua
29 www.ddrservice.info
310

WWW.gaw.ru

6.3 Ilepevyenb MH(POPMALMOHHBIX TEXHOJIOTHii, HCTIOJb3yEeMBbIX IPH OCYLIECTBJIECHUH 00Pa30BaTeILHOIO Mpoliecca mno
AUcHUInHe (MOLYJ/I10), BKJII0UYAs epedyeHb MPOrpaMMHOro odecnevdeHusi 1 MH(GOPMAIMUOHHBIX CIPABOYHBIX CHCTEM

(npu HeoOX0AUMOCTH)

6.3.1 IlepeyeHs NporpaMMHoOro odecrneveHust

Mathcad Education - University Edition - MaremaTtidecknii maker, KoHTpakT 410

Matlab bazopas xoudurypamus (Academic new Product Concurrent License B coctaBe: (Matlab, Simulink,Partial Differential
Equation Toolbox) - Marematnieckunii maket, KOHTpakT 410

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

1. Dnexrponnsiit katanor HTb IBI'YIIC.

7. OMACAHUE MATEPUAJTBHO-TEXHUYECKOW BA3bl, HEOBXOJIUMOW J1JI1 OCYIIECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCIUIIVIMHE (MO YJIIO)

8. METOJAUYECKHUE MATEPHAJIBI VI OBYYAIOIIIUXCA 1O OCBOEHHWIO JTUCITUITJIMHBI (MO YJIA)

ITpy BO3HUKHOBEHUH TPYAHOCTEH C COCTABICHUEM aITOPUTMOB U ITporpaMM Ha accembiepe 1 C py BHITOJIHEHUN KOHTPOJIbHBIX
3aaHUH CTyIeHTaM HACTOSATEIIFHO PEKOMEHIYEeTCSl H3ydaTh IIPUMEPHI IIPOrpaMM, CaMOCTOSATENIFHO HaiiieHHbIe B VIHTepHeTEe. DTH
TIpUMEpHI CIeAyeT pa3dupaTs BMECTE C MOAPOOHBIM N3yIEeHHEM CIICKAa KOMaH MUKPOKOHTpouIepa. [IporpaMmel ciemyer mucarts u
OTJIQXKMBATh MEJIKUMHU (pparMeHTaMu, peaansysl MoCIeA0BaTeNIbHO MeNIKUe PYHKIMH A0 PabOTOCIIOCOOHOCTH.




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
Komnerenuusa I1K-7

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.

Komnerennus I1K-9
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.




