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BBICLIETO 00pa30BaHUs
" JlallbHEBOCTOUHBIN roCyJapCTBEHHBIA YHUBEPCUTET MyTel cooOmeHus"
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(k602) DAEKTPOTEXHHUKA, SIECKTPOHUKA U

QJICKTPOMCXAaHUKa

Cxkopuk B.I'., kann.
TEXH. HayK, JIOLIEHT
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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 21.05.2025r. Ne 10

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

r. XabapoBck
2025 T.



Busuposanue PII/I nJisi ucno/iHeHusl B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK PHC

2026T.

Pabouas nmporpamma nepecMoTpeHa, 00CyKIeHa 1 000peHa s
ucroyiHeHus B 2026-2027 yueOHOM roay Ha 3acenaHuu Kaheapbl
(k602) DreKTpOTEeXHUKA, HIEKTPOHUKA U DIICKTPOMEXaHHUKa

[Iporokomor 2026 . No
3aB. kadpenpoit Crxopuk B.I'., kaHa. TEXH. HAYK, TOICHT

Buzuposanue PII/] 1y ncnoiHeHUs B 04epelHOM Yy4eOHOM roay

[Ipencenarens MK PHC

2027 r.

Paboyas mporpamma nepecMoTpeHa, 00CyxaeHa 1 0,I00peHa st
ucnonaenns B 2027-2028 yueGHOM roay Ha 3aceqaHun Kadeapol
(x602) DnexTpoTexHUKa, 3IEKTPOHHUKA H DIIEKTPOMEXaHUKa

IIpoTokonm ot 20271, Ne
3aB. kadenpoit Crxopuk B.I'., kaHa. TeXH. HAYK, JIOICHT

Busuposanue PII/I 1y ncnosiHeHUs1 B 04epelHOM Y4eGHOM roay

IIpencenarens MK PHC

2028 1.

Paboyas mporpamMmMa nepecMoTpeHa, 00Cy K aeHa U 0T00peHa s
ucnonHeHns B 2028-2029 yyeOHOM roay Ha 3aceqaHuy Kadeapol
(xk602) DIIeKTpOTEXHUKA, JIEKTPOHUKA U DIICKTPOMEXaHHKA

IIpoTokonm ot 2028 . N
3aB. kadpenpoii Crkopuk B.I'., kaHa. TEXH. HAYK, TOICHT

Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eGHOM Toay

IIpencenatens MK PHC

2029 1.

Pabouas nporpamma nepecMoTpeHa, 00cykaeHa 1 0g00peHa s

ucnonHenus B 2029-2030 yyeGHOM roay Ha 3acegaHuu Kadeapbl
(k602) DrekTpoTexXHUKA, JIEKTPOHUKA U AJIEKTPOMEXaHUKA

IIpoTokon ot 2029r. Ne
3aB. kadenpoit Ckopuk B.I'., kaH[. TeXH. HayK, IOUECHT



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 3a04Has

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 Buasl KOHTpOJIS Ha Kypcax:
B TOM YHCJIE: 3a4€THl (Kypc) 2
KOHTaKTHas paboTta 12 KOHTPOMBHEIX pabot 2 kype (1)
caMocCTOsITeNbHas paboTa 128
4acoB Ha KOHTPOJIb 4

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Kype 2 Hroro
Bun zanstuii v PIT

Jlexun 4 4 4 4
IIpakTHuecku 8 8 8 8
e
Hroro ayn. 12 12 12 12
KonrakTHas 12 12 12 12
pabora
Cam. paboTa 128 128 128 128
Yace! Ha 4 4 4 4
KOHTPOJIb
Hroro 144 144 144 144




1. AHHOTALIMS JUCOUILINHBI (MOAYJIST)

1.1 | Knaccuduxanms u apXuTeKTypa MEKPOKOHTPOIIIEpoB. OpraHu3aIist MaMsTH, II0OACHCTEMbI IIPEphIBAaHMI W BBOA/BEIBOJA.
[IporpammupoBaHre MUKPOKOHTPOJIIIEPOB: S3bIKH, CPEIbl pa3paboTku U oTiaaku. Ilepudepuiinpie ycTpoiicTa
MHKPOKOHTPOJIIEPOB. BeTpoeHHbIe nHTEpdEHCH CBA3M. DTaIlbl U IPUMEPHI pa3paboTKU y3II0B aBTOMATHKH Ha
MHUKpPOKOHTpoJurepax. OCOOCHHOCTH CHCTEM YIPaBICHHUS ITPH UCHOIB30BAHNH PA3THIHBIX THITOB MPE00pa30BaTEeIbHBIX
YCTPOMCTB; CKaIAPHBIE CHCTEMBI YIIPABICHHUS MIEKTPOIIPUBOJAMHU C aCHHXPOHHBIME tekTpoasurarensmu (OI1-AC);
BEKTOPHBIE CUCTEMBI YIPABIECHUS C MPSIMBIM M KOCBEHHBIM OpHeHTHpoBaHueM 1o nomto DII-AC; cuctemsl ynpapieHus
ANIEKTPOIIPUBOIAMH, 00SCTIEUNBAOIINE TTIEPEMEIICHIS U MTO3UIIMOHNPOBAHHS, HX CTPYKTYPHBIE CXEMBI, KDHTEPHH BBIOODA,
ITOKa3aTeH ¥ 007IaCTH IPIMEHEHHUS; OCHOBHBIC IPUEMBI ONTHMAIIBHOTO MIPOSKTUPOBAHMUS CUCTEM YIIPABICHHS
ANEKTPOINIPUBOJAMU C YIETOM TEXHUKO-IKOHOMUYECKHUX U SHEPTeTUYECKHUX MOKa3aTeNneH.

2. MECTO JUCIUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Ko nucuurimges: | b1.B.1B.05.02

2.1| TpeGoBaHusl K NIpeABAPUTE/ILHON NOATOTOBKe 00y4YaloOLIerocs:

2.1.1 | IIpoexTpoBaHUE aBTOMATU3UPOBAHHBIX CUCTEM YIPaBIECHHSI TEXHOJIOTUUECKUMH IIPOLIECCAMU

2.1.2 | Cucremsl 3allIATBI 1 AaBTOMATUKU B 3JICKTPOSHCPTECTHUCCKUX CUCTEMAX

2.1.3 | aneKTpuuecKoi SHEPTUU

2.1.4 | CnenanbHble pa3lesibl TEOPETUIECKUX OCHOB SJIEKTPOTEXHUKH

2.1.5 | Teopus pemieHus: H300peTaTeNbCKUX 3a0a4

2.2 | IMcuUIJIMHBI U IPAKTHKH, 1J15 KOTOPbIX 0CBOCHUE JAHHON AMCUHUILIMHBI (MOAY./15) HEOOX0AMMO KaK
npelIecTByIoLIee:

2.2.1 | Hayuno-uccnenoBarenbckas paborta

2.2.2 | CunoBele 3JEKTPOHHBIE ITpeoOpa3oBaTenu

2.2.3 | CucTeMsbl 3aIIMTHI 1 aBTOMAaTHKH B DJICKTPOSHEPIETUICCKUX CUCTEMAX

2.2.4| CoBpeMCHHBIC TEXHOJIOTHH NIEpeIadil U paclpeAeICHIS MICKTPHISCKOH SHEPTUI

2.2.5 | [IpeanumuioMHas NpakTUKa

3. HEPEYEHb IVIAHAPYEMBIX PE3YJIbTATOB OBYYEHUSI 11O JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJIbTATAMUM OCBOEHUS OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

IIK-7: cnoco0HOCTh NPUMEHSATH METOAbI AHAJIU32 BAPUAHTOB, Pa3pa0oTKH M NIOMCKAa KOMIIPOMHMCCHBIX peLleHHii

3HaTh:

OCHOBHBIE METO/IbI BEIUMCIECHHSI YUCIOBBIX XapaKTEPUCTUK BBIOOPKHU, MPEACTABICHHS BBIOOPKU; METO bl TOCTPOCHUS TMHEHHOM
perpeccun; MeTOIbl IOCTPOEHHS TOBEPUTENBHBIX HHTEPBAIOB I MAPaMETPOB 3aKOHA PACNPeeIeHNUs CIIy4YalHOW BETHYHHBI,
JMHEUHBIX U HEIMHENHBIX 10 TapaMeTpaM 3aBUCUMOCTEN; METObI IPOBEPKU CTATUCTUUECKUX TUIIOTE3; METOABI IPOTHO3UPOBAHUS
U alIIpOKCUMAalHH.

YMeTh:

OO00CHOBBIBAaTh BEIOOP XaPAKTEPUCTHUK YIS aHAIN3a PE3yIbTaTOB SKCIEPUMEHTA U METOJIOB IIPECTaBICHUS JAHHBIX; CTPOUTD
JIOBEPUTEIIbHBIE HHTEPBAJIBL JIS IAPAMETPOB ICHEPAIBHON COBOKYIHOCTH; CTPOUTH JINHEWHBIEC U HEIMHEMHBIE 110 ITapaMeTpaM
3aBUCUMOCTH I10 3KCIEPUMEHTAJILHBIM JIaHHBIM; IPOBEPSTH CTATUCTUYECKHUE TUIIOTE3bI 10 SKCIIEPUMEHTAILHBIM IaHHbIM;
000CHOBBIBATh 3HAYNMOCTB BBIBOJIOB, IOJYIEHHBIX HA OCHOBE PE3yIbTaTOB HAYYHOTO SKCIIEPUMEHTA.

Baanernb:

HaBrsIkamu aHaTN3a YHUCIIOBBIX XapaKTEPUCTUK BEIOOPKH, U rpa(puKoB, MPEACTABIISIONINX SKCIEPUMCHTAIBHbIC JaHHbIC; HABBIKAMH
OLICHKH Ka4eCTBa JOBEPUTEIbHBIX HHTEPBAJIOB, OLEHKH Ka4€CTBA PEIPECCUOHHBIX 3aBUCUMOCTEH; HaBBIKAMU OLEHKU
CTaTUCTUUYECKUX TUIOTE3; HABbIKAMU OLIEHKU KAaueCTBa PE3yJIbTATOB aHAIN3a HKCIIEPUMEHTAIBHBIX JAHHBIX.

IIK-9: cnocoGHOCTHL BBIOUPATHL CepHiiHbIC U IPOCKTHPOBATh HOBbIE 00bEKThI NPO()eCCHOHAILHOI JeATe1bHOCTH

3HaTh:

CoBpeMeHHbIe KOMITBIOTEPHBIE, CETEBbIE U MH(POPMAIIMOHHBIE TEXHOTIOTUH, X BOBMOXKHOCTU U OCOOCHHOCTH MTPUMEHEHHUS JUIs
MPOCKTUPOBAHUS 00BEKTOB MPOPECCHOHATBHON IESTETbHOCTH.

YMmeTh:

BLI6I/IpaTI> " IPUMCHSATH HCO6XO}II/IMBIG KOMIIBIOTCPHBIC, CETCBBIC U I/IH(I)OpMaIH/IOHHLIC TCXHOJIOTHH AJId TPOCKTHUPOBAHUSA 00BEKTOB
Ipo(eCCHOHANBHON IESTEIBHOCTH.

Baanernb:

Haprpikamn HaCTpOﬁKH, COTIPSIPKECHUSA U UCIOJIB30BaHUS KOMIIBIOTCPHBIX, CETEBBIX U I/IH(I)OpMaHI/IOHHLIX TEXHOJIOTHH JJIsL
IIPOCKTUPOBAHUSA 00BEKTOB HpO(i)eCCHOHa.HLHOfI JACATCIIBHOCTH.

4. CONEP)KAHME JUCHUIIIMHBI (MOAYJIS)), CTPYKTYPHPOBAHHOE 110 TEMAM (PA3JEJIAM) C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHNX YACOB U BU/10OB YYEBHBIX 3AHATHUA

Kon HaunmeHoBaHue pa3/iesioB U TeM /BT Cemectp Komneren- Hure
Yacos Jlutepartypa IIpumeuyanue
3aHATHHA 3aHATHA/ / Kype 107071 PAaKT.




Paspen 1. INekunn

1.1 Krnaccudukanust 1 npuHIUTIBL JI1.1J11.2
MIOCTPOEHUS (APXUTEKTYPHI) JI1.3
MHKPOIIPOLIECCOPHBIX CUCTEM H JI1.4J12.1
MUKPOKOHTPOJLIepoB. Opranusanus 2.2
aMsTH B MUKPOKOHTpoJuiepax. CrocoOs JI2.3J13.1
TIPOTPAMMHPOBAHUS JI3.2J13.3
MUKPOKOHTpPOJLIEPOB. OTIIa04YHbIE J13.4
cpenctsa. /Jlex/ D12233 524

252627 38
39 310

1.2 JMpeKTHBBI U CUHTaKCUC s3bika C Ju1s JI1.1J11.2
NIPOTPaMMHUPOBAHUS J1.3
MUKPOKOHTPOJIEpOB. TUIIOBBIE JI1.4J12.1
niepuepuitHbIC CXEMBI JUIs OpraHU3anuu J12.2
IU(POBBIX U aHAJIOTOBBIX J12.3J13.1
BXOJI0B/BBIXOH0B. /JIex/ JI3.2 JI3.3

JI3.4
31323354
D536 37 38

29 210

1.3 CraHmapTHbIe BCTPOCHHBIE HHTEPDEHChI JIL.1JI1.2
obmeHa maHHBIMEA.CIIOCOOB! OpraHNu3anH JI1.3
1 IPOTPaMMHPOBAaHHE CETEBOTO 0OMeHa J1.4J12.1
nanueIMU. /JIek/ J12.2

JI2.3J13.1
JI3.2J13.3
J3.4
21222354
2526 97 38
39310

1.4 Oranbl pazpad0TKU MUKPOTIPOIIECCOPHBIX JIT.1 J11.2
cucreM ynpasienus. OdopmiieHue JI1.3
NPUHLIUNHANIBHBIX cxeM.[IpuHIunb JI1.4J12.1
KOMIIOHOBKH M Pa3BOJKH MEYATHBIX 2.2
miar. /Jlex/ JI2.3J13.1

JI3.2J13.3

JI3.4
01323334
252627 38

399 210
Paspen 2.

2.1 Br160p MuUKpOCXeM BHEITHEH TTaMSTH, JI1.1J11.2
MOJAKIIIOYEHUE U IPOTPAMMUPOBAHUE J1.3
obmMeHa nanHpIMU.OTIa1Ka TPOTPAMM C JI1.4J12.1
MMOMOIIBIO OTIa04YHbIX cpencTB STK600 J12.2
n JTAGICE3. /Mlp/ J12.3J13.1

JI3.2J13.3
JI3.4
31323354
2506 97 38
29 210

2.2 Peanusanust BBoja/BbIBOAA 1 00pabOTKH JI1.1 J11.2
npepbiBaHui Ha si3bike C.Pacuér THIOBBIX JI1.3
nepuQepruitHBIX CXeM CTaHIAPTHBIX J1.4J12.1
AHAJIOTOBBIX U JIUCKPETHBIX J12.2
BX010B/BbIX010B /TTp/ JI12.3J13.1

JI3.2J13.3
J3.4
212233 24
2526 27 38

99 010




23

IIporpammupoBanue 0OMEHa MEXITY 2
MHKPOKOHTPOJUIEPOM U KOMIIBIOTEPOM 10
USB.IIporpamMupoBaHre 0OMeHa MEXTY
MHKPOKOHTPOJUIEpPAMH 0 HHTepdericam
UART/USART u CAN. /TIp/

J1.1J11.2 0
J1.3
JI1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
J13.4
010323334
3536 3738
39 510

2.4

IIporpammupoBanue 0OMeHa MEXITY 2
MUKPOKOHTpOJIIEpaMH 0 HHTepdeiicam
UART/USART u CAN. /Tlp/

JI1.1J11.2 0
J1.3
J1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
JI3.4
010520354
05036 27 08
39910

Pasgen 3. CamocTtoaTensHasa pabota

3.1

HW3y4eHne muTepaTyphl, TCXHUYECKO# 2
JOKYMEHTAIMH U UCTIOJIb3YEMbBIX
KOMITBIOTEPHBIX nporpamm /Cp/

78

J1.1J11.2 0
J1.3
J1.4J712.1
2.2
JI2.3J13.1
JI3.2J13.3
J3.4
310323354
3556 37 08
39 010

32

BrmoneHne KOHTpoJIBbHOU paboTsl /Cp/ 2

50

J1.1J11.2 0
J1.3
JI1.4J12.1
2.2
J12.3J13.1
JI3.2J13.3
J13.4

Pasgen 4. KoHTponb

4.1

IMoaroroBka k 3auéry. 3auer. /3auér/ 2

JI1.1J11.2 0
J1.3
J1.4J12.1
2.2
JI2.3J13.1
JI3.2J13.3
JI3.4
010520354
05036 27 28
390910

5. OIEHOYHBIE MATEPHAJIBI JJIsI TIPOBEJEHUS MPOMEXKYTOYHOM ATTECTALIAA

Pa3menieHb! B IPUJI0KEHUH

6. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MOAYJIA)

6.1. Pexomenayemasi Jinreparypa

6.1.1. [lepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOTUMOI 1JI51 OCBOEHUS TUCHUIIUHBI (MOTYJIs1)

ABTOPBI, COCTABUTEIN 3arnaBue W3znatenscTBO, TO
JI1.1 | Cwmupnos 1O. A., DIIEKTPOHHBIE K MUKPOTIPOLIECCOPHBIC CUCTEMBI YIIPABICHUS Mockaa: Jlanp, 2012,
MyxaHoB A. B. aBTOMOOMIIEH: yued. mocodne http://e.lanbook.com/books/ele

ment.php?
pll_cid=25&pll id=3719




ABTOPBI, COCTaBUTENN

3arnaBue

WsnarenbcTBO, TOI

J1.2 |Tpodumon B. B., HuTennexryanpHble aBTOMaTU3HPOBAaHHBIE CUCTEMBI yIpaBiaeHus | Bomorma: Mndpa-Hmxenepus,
Kynakos C. M. TEXHOJIOTUYECKUMU 00BEKTAMU: Y UeOHO-TTPAKTHIECKOE 2016,
nocoowue http://znanium.com/go.php?
1d=760121
JI1.3 | Tentuxos H.P., MuKkponponeccopHble CUCTEMBI YIIPABICHUS U JUATHOCTUKU Mocksa: ®I'BY IO «YuebHo
Mamman A.C., 9JIEKTPOBO30B MEPEMEHHOI0 TOKa: yued. mocodue -METOAMYECKHA LIEHTP MO
CupoTtkuH B.B., 00pa30BaHUIO Ha
Herpymmn IA., KEJIE3HOJOPOKHOM
Mycradun P.M., TpaHcmopTey, 2018,
Henuropos H.A.
JI1.4 | dyxoBuukos B. K., OpnHOKpHCTAIBbHBIE MUKPOKOHTpOJuTephl PIC: yueb. mocobue Xabaposck: U3n-so JABI'VIIC,
[MTyxapes C. A. 2024,
6.1.2. IlepeyeHb 1ONOJHUTEIbHOM JIUTEPATYPbI, HEOOXOAUMOM 1JIsl OCBOCHHUS TMCUHUILTUHBI (MOLYJIA)
ABTOpBI, COCTABUTENN 3arnaBue W3narenscTBO, TOA
JI2.1 |Amues M. T., Mukponponeccopsl U MUKPOTIPOIIECCOPHBIE CUCTEMBI Womkap-Omna: III'TY, 2014,
Byxanosa T. C. ynpasieHus. 32-pa3psaHbIe IPOIeccopsl cemelicTBa Motorola http://biblioclub.ru/index.php?
page=book&id=277011
JI2.2 | EBctudees A. B. Mukpokontposuiepsl AVR cemeticta Tiny Mocksa: Homrka-XXI, 2010,
http://e.lanbook.com/books/ele
ment.php?pll_1d=40959
JI2.3 [BomoBozoB A. M. MHUKpPOKOHTPOJUIEPHI AT CHCTEM aBTOMATHKU: Y deOHOE Bounorpa: Undpa-Nmxenepus,

rnocooue

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

6.1.3. IlepeyeHb y4eOHO-METOAUYECKOI0 00ecIeYeHH ] /ISl CAMOCTOSITe/IbHOI PadoThl 00y4Yaromuxcs 10 JHCHHUILINHE

(Mony110)

ABTOpBI, COCTaBUTECIIN

3arnaBue

W3narensCTBo, o

JI3.1 | 3uccep 5.0. MuKkpompoieccopHble CUCTEMBI YIIPaBIeHUS YCTpOiicTBaMu Xabaposck: 1U3n-so ABI'YIIC,
3JIEKTPOIPUBO/IA: METO/1. TIOCOOHE TT0 BBHITOJHCHHIO 2011,
1ab0paTOpPHBIX PadoOT
JI3.2 | Hoponun U.C., MuxpoxonTpoiuiepsl AVR: ¢6. 1abopaTopHBIX paboT Xabaposck: U3n-so JIBI'VIIC,
Oxkwumres K.H. 2013,
JI3.3 | Tpodumorwuu I1.H., Opranu3zanysi 1 KOHTPOJIb CaMOCTOSITENIbHON paboThl cTyaeHToB: | Xabaposck: Uza-so JABI'VIIC,
Maunsiuesa O.A., METO/[. yKa3. 2017,
Urnarenko U.B.,
Bnacenko C.A.
JI3.4 | AyxoBHukoB B.K., OCHOBBI f3bIKa IporpamMmmupoBanust Cu uis Xabaposck: Uzn-so JABI'VIIC,

Braacenko C.A.

MUKpoKoHTpoJuiepoB PIC: y4e6. mocooue

2019,

6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceT "UHTepHeT", HEOOXOAUMBIX /151 OCBOEHMS

JUCIHUITHHBI (MOTYJIA)

21 | CnpaBounuk mo komanaaMm AVR-accemOiepa (37€KTpPOHHBIN BHI).
92 | HoxymeHTanus K AVR-MukpokoHTposuiepam (3JIEKTPOHHBIN BH).
23 | PykoBOJCTBO O MPOTpaMMHO# cpee pa3paboTku u oTiaanku Atmel Studio

(37MeKTPOHHEIH BU).
D4 | PykoBOJCTBO TIO cpesie pa3paboTKH AIEKTPOHHBIX cxeM Proteus Design Suite (35ekTpoH-

HBIH BHT).
35 | PykoBozcTBO 10 nporpaMmaropy-otnaguuky STK-600 u smynsatopy JTAGICE3.
96 www.atmel.ru
37 www.intel.ru
8 www.chip.ua
29 www.ddrservice.info
210 WWW.gaw.ru

6.3 Ilepevyens HHGOPMALMOHHBIX TEXHOJIOIHI, HCIOJIB3yeMbIX IPU OCYLIECTBJICHHH 00Pa30BATEILHOIO IpoLecca 1o
JUCHMILIHHE (MOAYJII0), BKJIKYAs NepevyeHb POrPpaMMHOro odecrevyeHnss ¥ HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

(npu HeoOX0AMMOCTH)

6.3.1 Ilepeyens nporpaMmMHoOro odecrneveHust

Mathcad Education - University Edition - Marematuueckuii maker, KoHTpaxT 410

Matlab ba3zoBas kondurypanus (Academic new Product Concurrent License B coctase: (Matlab, Simulink,Partial Differential
Equation Toolbox) - MaTemaTn4eckuii maket, KOHTpakT 410

6.3.2 Ilepevyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM




1. Onexrponnsrii katanor HTh IBI'YIIC.

7. OMUCAHUE MATEPUAJTBHO-TEXHAYECKOWM BA3bl, HEOBXOJIUMOW J1JI1 OCYIIIECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOLUECCA 110 JUCIUIIVIMHE (MO YJIIO)

8. METOAUYECKHUE MATEPHAJIBI JIUIS1 OBYYAIOIIIUXCA IO OCBOEHHUIO JTUCTIUITJIMHBI (MO YJIS)

IIpu BO3HUKHOBEHUH TPYIHOCTEH C COCTaBICHUEM AITOPUTMOB U IIPOTPaMM Ha accembiepe 1 C IpH BEIMOTHEHHH KOHTPOJIBHBIX
3aJlaHUH CTyIeHTaM HACTOSATEIbHO PEKOMEHYETCS U3y4yaTh IPUMEPHI IPOrpaMM, CaMOCTOSATENbHO HaliieHHble B IHTepHETe. OTH
TIPUMEPEI CIIeAyeT pa3dupaTh BMECTE C MOAPOOHBIM H3y9IEeHHEM CITHCKAa KOMaHI MUKPOKOHTpoIuIepa. [IporpaMMel ciiemyer nucarte u
OTIAXHUBATh MEJIKIMHU (pparMeHTaMH, pean3ys IMOCIeA0BATEIIFHO MeIKHe (QyHKIUH 10 pab0oTOCTIOCOOHOCTH.




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

HecnocobHocTh
obyuaromerocs
CaMOCTOSITEIHLHO

pelIeHnH 3aJaHui,
KOTOpKIEC ObLTH

MIPOAEMOHCTPUPOBATh
HaJIn4yue 3HaHUH Ipu

Obyuaromuiics
crocobeH
CaMOCTOSTEIBHO
MPOJAEMOHCTPUPO-BATh
HAJIMYKE 3HAHUHA TIPU
pelIeHnH 3aJaHui,
KOTOpEIC OBLIH

Obyuaromuiics
JEMOHCTPHPYET
CIIOCOOHOCTB K
CaMOCTOSITETIBHOMY
MIPUMEHEHHUIO
3HaHUH Ipu
pelIeHnH 3aJaHui,

Obyuaromuiics
JIEMOHCTPHPYET
CIIOCOOHOCTB K
CaMOCTOSTENIEHO-MY
MPUMEHEHHIO 3HAHUIT B
BBIOOpE criocoba
pELICHHsT HEH3BECTHBIX

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 aHAJIOTUYHBIX TEM, WM HECTaHAAPTHBIX
METO/I0B OCBOEHUS COOTBETCTBUU C KOTOpbIE MPEACTABIST | 3aJaHUI U NIPU
y4eOHOI o0pasrtom, IIpenojaBaTenb, KOHCYJIBTaTUBHOM
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
MIPOSIBUTH HAaBBIK CaMOCTOSITENIBHOCTb B CaMOCTOSITENIBHOE CaMOCTOSITENIBHOE
peuieHus MIPUMEHEHUH HaBbIKa MIPUMEHEHHE HaBbIKa MIPUMEHEHHE HaBbIKa
MOCTaBJIEHHON 10 33JaHUSM, peleHus 3aJaHui, pelIeHNs] 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

O 001N LN b W —

. Knaccugukanus v mpUHIUIBI TOCTPOSHHUSI MUKPOIIPOIIECCOPHBIX CHCTEM.

. ApxXUTeKTypa U (YHKIHH OCHOBHBIX MOIYJIEHl MHUKPOKOHTpoIIepoB AVR.

. Opranu3anys naMsaTd B MEKpOKOHTposuiepax AVR u criocoObl 1ocTyna K HEw.
. Buzibl n pyHKIIMM OTIaJOYHBIX CPEICTB JJIsi MUKPOKOHTPOJLIEPOB.

. AupexTuBsl s3b1ka C 11 MUKPOKOHTpoJuIepoB AVR.
. Cuntakcuc s3bika C. OCHOBHBIE YIPABIAIOIINE KOHCTPYKIIHN.
. CxemBbl (OPMHUPOBAHMS CTAHIAPTHBIX aHAIOTOBBIX BBIXOJIOB TI0T YIIPABICHUEM MHUKPOKOHTPOJLIEPA.
. CxemBbl OpPMHUPOBAHHS CTAHAAPTHBIX AUCKPETHBIX BBIXOIOB ITOJ YIIPABICHUEM MUKPOKOHTPOJLIEPA.
. CXxeMBI COMPSIKEHNS CTAaHIAPTHBIX aHAJIIOTOBBIX BXO/I0B C MHKPOKOHTPOJIIEPOM.

10. CxeMslI conpspKeHHUs CTaHAAPTHBIX AUCKPETHBIX BXOAOB C MUKPOKOHTPOJIIEPOM.

11. ®yHKIIMOHUPOBAHNE YHUBEPCANBHBIX mocienoBatenbHeix uaTepdericoB UART/USART
MukpokoHTpoiuiepoB AVR. Ilporpammuporanue nuatepdeiicoe UART/USART.
12. TIpotoxon CAN. ®ynkimonuposanue Moayiasi CAN mukpokontposuiepoB AVR. IIporpamMmmupoBanue
unrepdeiicoB Moy CAN.
13. ®yHKIMOHUPOBaHUE U MporpamMmmupoBanue ooMeHa no USB B mukpokoHnTposuiepax AVR

Komnerennus I1K-9
1. Kmaccudukanus v MPpUHIUITEI IIOCTPOSHISI MEKPOIIPOIICCCOPHBIX CHCTEM.




. ApxuTeKTypa U (QYHKIHH OCHOBHBIX MOIYJIEHl MUKPOKOHTpOIIepoB AVR.

. Opranuzanus naMaTd B MUKpOKOHTposuiepax AVR u crmocoOsl TocTyma K Hell.

. Buzibl m pyHKIIMM OTIaJOYHBIX CPEICTB JJIsi MUKPOKOHTPOJLIEPOB.

. JupexTuBsl s3b1ka C 111 MUKPOKOHTpoJuiepoB AVR.

. Cunrakcuc s3p1ka C. OCHOBHBIE YIPABIISIONINE KOHCTPYKIHH.

. CxeMBl ()OPMHUPOBAHHS CTAaH/IAPTHBIX aHAIOTOBBIX BBIXOJIOB TI0T YIIPaBJICHUEM MHUKPOKOHTPOJLIEPA.
. CxemBbl (OPMHUPOBAHMS CTAHIAPTHBIX AUCKPETHBIX BBIXOIOB IO/ YIIPAaBICHUEM MUKPOKOHTPOJLIEPA.
. CxeMBbl CONPSKEHMS CTAaHIAPTHBIX aHAJIIOTOBBIX BXO/I0B C MHKPOKOHTPOJIIIEPOM.

0. Cxembl CONpsKEHNS CTAaHAAPTHBIX JTUCKPETHBIX BXOJIOB C MUKPOKOHTPOJIIIEPOM.

3. TecroBble 3aganusi. OueHKa 10 pe3yJbTATAM TeCTHPOBAHMSI.

[ToyHBIIT KOMIUIEKT TECTOBBIX 3aJaHUN B KOprmopaTuBHOU TecToBoi obomouke ACT pasmereH Ha cepBepe
YUT JIBI'VIIC, a taxxke Ha caiite YHuBepcuteta B paznene CIO JBI'VIIC (oOpaszoBaTtenbHas cpeia B JHYHOM
KaOHMHETE MPEIo1aBaTeIs ).

CooTBeTCTBHE MEXKIY OalbHOM CHCTEMOW M CHUCTEMOH OIIGHMBaHHMS II0 pe3ylbTaTaM TECTHPOBAHUS
YCTaHABJIMBAETCS IOCPECTBOM CJICIYIOLIEH TaOIHIIbL:

OOBeKT IToxazarenu OreHka YpoBeHb
OLICHKA OIICHUBAHUSA Ppe3yabTaToB
pe3yIbTaTOB 00yIEeHUS 00yJdeHuns
OO6yuarommuiics 60 6anoB U MeHee «HeynoBineTBOpUTETHHOY» Hwuskuit ypoenn

74 — 61 6aioB «YIOBIIETBOPUTEIHHOY IToporoBetii ypoBEHB

84 — 75 bamnoB «Xopomro» [ToBrIIeHHBII YPOBEHB

100 — 85 6amoB «OTnaHO» Bricokuil ypoBeHb

4. Ouenka orTBeTa o0y4Yamollerocsi Ha BONPOCHI, 3ajJady (3alaHMe) IK3aMEHALMOHHOr0 OuJjera,

3a4eTa, KypCcoBOro mpoeKTHpOBaHuS.

OrreHka oTBeTa 00Yy4JarOIIerocsi Ha BOIIPOCHI, 3a/1a4y (3a1aHKe) SK3aMEHAIIMOHHOTO OWiIeTa, 3a4eTa

DJIeMEHTBI OLCHHUBAaHUA

Coz[epn(aHHe IDKaJIbI OOCHUBAHUA

HeynosnerBoputenbH | YI0BIETBOPUTEID Xopo1o OTnu4HO
He 3aureno 3a4reHo 3a4yreHo 3adTeHo
CootserctBre 0TBeTOB | [TonmHOE 3HaYNTeNbHbIC Hesnauutenbnbie ITonnoe
(bopMyIHpoBKaM HECOOTBETCTBUE I10 MOTPEIIHOCTH. MOTPEIIHOCTH. COOTBETCTBHE.
BOIPOCOB (3a/laHNH) | BceM Bompocam.

Crpykrypa, IMonnoe 3HaUUTENBHOE Hesnauutensnoe CootBeTcTBHE
MOCIIEIOBATENBHOCTD U | HECOOTBETCTBUE HECOOTBETCTBUE HECOOTBETCTBUE KPHUTEPHIO MIPU
JIOTHKA OTBETA. YMEHHUE | KPUTEPHIO. KPHUTEPHIO. KPHUTEPHIO. OTBETE Ha BCE

YETKO, TOHSATHO, BOIIPOCHI.
TPaMOTHO B CBOOOTHO
M3/1araTb CBOU MBICIH
3HaHue HOpMaTUBHBIX, |llonHOe He3HaHME Nmerot mecTo Hmerot MecTo ITonnoe
MIPABOBBIX JOKYMEHTOB | HOPMaTHBHOW U CYIIIECTBEHHBIE HECYI[ECTBEHHBIE COOTBETCTBHE
U CTIeLUANIBHON MIpaBOBOM 0a3bl U YIyLIeHUs YIyIIeHUs. U JTAHHOMY KpUTEPHIO
JIUTEpaTyphl CIelManbHON (ne3HaHue HEe3HaHME OTAEJbHBIX | OTBETOB Ha BCE
JIUTEpaTypbl Ooutbleii yacTu U3 | (EIMHUYHBIX) pabOT | BOIIPOCHL.
JIOKyMEHTOB H 13 gmcia
CIIeUaIbHOMN 00s3aTeTBFHOM
JUTEpaTyphl O JIUTEPATYpBHI.
Ha3BaHUIO,

COJICPIKAHHUIO U
T.J1.).




‘YMeHue yBsA3bIBaTh

YMenue cBsI3aTh

‘YMenue cBs3aTh

YMenue cBsI3aTh

ITonmoe

TEOPHIO C TIPAKTUKOM, TEOPHIO C TIPAKTUKON | BOMPOCH TEOPHH | BOPOCHI TEOPUU U COOTBETCTBUE
B TOM YHCJIC B 00J1aCTH | pabOThI HE Y TIPAKTUKH MPAKTUKH B JIAaHHOMY KPUTEPHIO.
poheCCHOHATIBHOM TIPOSIBIIIETCSI. MIPOSIBIISIETCS OCHOBHOM CnocoOHOCTE
paboThI peaxo. MPOSIBIIAETCSI. HMHTETPUPOBATH
3HaHUS U TMPUBJIEKATh
CBEACHUS U3
Pa3IMYHBIX HAYIHBIX
coep.
KauecTBO 0TBEeTOB Ha Ha Bce OTBETHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHEIE JIOITOJIHUTEIIBHBIE 0OJIBIIYIO YacTh OTBETHI HA Ha BCE
BOIIPOCHI BOTIPOCHI JIOTIOJIHUTENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEIIBHBIE
TperoiaBaTessl JaHbl | BOIIPOCOB BOTIPOCKI BOTIPOCHI
HEBEPHBIC OTBETHI. TperoaBaTesst TIpero1aBaTes. TIpero1aBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIN OTBET HA
JIOIIOJIHUTEIIBHEIE
BOTIPOCHI
MpernoaBaTers.

[Tpumeyanue: uTOrOBast OIEHKA (OPMHUPYETCS Kak CpelnHsst apuMeTHdUecKash pe3yJbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




