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AHHOTaNINA

JuctumummHa «lIporpaMMupoBaHie MHUKPOKOHTPOJIIEPOB» BXOIHUT B 00pa30oBaTEIbHYIO
IpOTpaMMy BBICIIETO 00pa30BaHUsI — MPOTPaMMy CIICIIUAIUTETA 110 HAIIPABICHUIO MTOJrOTOBKH/
cnenuanbHocTl 13.05.02 «CrnenuanbHble 3J€KTPOMEXaHUYECKHE CUCTEMBI» HaIpaBIE€HHOCTU
«DNEKTPOMEXAaHMUECKUE CHCTEMBl CICHUAIBHBIX YCTPOHCTB H  m3nenui». JlucuuruimHa
peanu3zyercs kapeapoit «Ne32».

JlucuuiuiHa HaresieHa Ha () OPMHUPOBAHUE Y BBITYCKHHUKA CIEIYIONIMX KOMITCTCHIIHN:

I1IK-1 «CnocoOHOCTh MPUHUMATh YYacTHE B NMPOCKTUPOBAHUH SJICKTPOTEXHUYECKHX MU
AJNEKTPOIHEPTETUYCCKUX ~ YCTPOHCTB,  CIECHUANBHBIX  JJCKTPOMEXAaHWYECKHX CHCTEM B
COOTBETCTBUM C TEXHHUYECKUM 3a/JlaHUeM U HOPMATHUBHO-TEXHUYECKOH JOKYMEHTAaIUEH,
coOuro1as1 pa3IMyHbIC TEXHHUYECKHUE, YHEPT03(PPEKTHBHBIC U IKOJIOTHUECKHE TPEOOBAHUS

IIK-2 «CnocoOHOCTh y4yacTBOBaTh B KOHCTPYMPOBAHHHM 3JCKTPOTEXHUYECKHX U
AJEKTPOIHEPTETUICCKUX YCTPOUCTB, CIICIIHATBHBIX AIEKTPOMEXAHUUECKUX CUCTEM)

[IK-4 «CrnocoOHOCTh yYacTBOBaTh B IUIAHWPOBAHHH, MOJTOTOBKE, BBIMOJHEHUH U
00paboTKe Pe3yIbTaTOB HAYYHO-HCCIIEIOBATEIBCKIX M OMBITHO-KOHCTPYKTOPCKUX PabOT»

[TK-6 «CrocoOHOCTh HCIOJIB30BAaTh TEXHUYSCKUE CPEACTBA ISl M3MEPEHUS U KOHTPOJIS
OCHOBHBIX MTAPaMETPOB AIEKTPOIHEPTETUYCCKOTO H AIEKTPOMEXAHUIESCKOTO 000PYIOBAHHS

ConepxaHue IUCHMIUIMHBI OXBAaTHIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C HM3YYCHHUEM
NPUHIUIIOB pa0OThl YCTPOMCTB M CHCTEM Ha 0a3e MHKpPONPOIIECCOPHOH TEXHHKH W WX
IPOTPaMMHUPOBAHHUSL.

[IperoaBanrie MUCHMIUIMHBI TMPEAyCMaTPUBAET cClieAyromme (OpMbl OpraHHU3aluu
y4eOHOro IMpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0Ta 00YJArOIIETOCs.

[TporpaMMo#l TUCHMILIMHBI MPETyCMOTPEHBI CJCIYIOIIUE BHIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTanus B hopme nudHepeHInpoBaHHOTO 3a4eTa.

OOmiasi TPyAOEMKOCTh OCBOCHHS JAMCUHUIUIMHBI COCTABJISACT 3 3a4eTHbIX exuHuilpl, 108
4acoB.

SI3bIK OOyUEHUS 110 TUCIUILIMHE «PYCCKUN.



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpro AUCIUTUIMHBI SBJISETCS (OPMUPOBAHUE Y CTYACHTOB 3HAHHM, YMEHHI U HaBBIKOB
B 00JIaCTH TPOrPaMMHUPOBAHUS YCTPOMCTB M CHUCTEM Ha 0a3e MHKPOIPOILIECCOPHON TEXHUKH,
paboTa ¢ BBICOKOYPOBHEBBIMHU SI3bIKAMU TMPOrPaMMHUPOBAHUS, Pa3pabOTKU BEPXHETO YPOBHS
YIPaBJICHUS CUCTEMAMHU.

1.2. JlucummuiiHa BXOIUT B  COCTaB  4YacTH, (GOPMHPYEMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNbHON MPOrpaMMBbl BBICIIET0 00pa3oBaHus (nanee —
OII BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS IOJDKEH O0NanaTh CIEAYIOUTUMU
KOMITETCHIIMSAMU WJIM WX 4acTsAMU. KOMITIETCeHIIMM ¥ WHIMKATOPBI UX JTOCTHUKEHUS NIPUBEIACHBI B
tabmure 1.

Tabmuna 1 — [lepeueHp KOMOETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumenoBanue Kon v HanMeHoBaHMe UHIMKATOpA
KOMITETCHITHT KOMIICTCHITHT JOCTHXKCHHS] KOMIIETEHITUN

I1K-1 CrnocobHOCTE
MIPUHUMATH YYaCTHE B
[IPOCKTUPOBAHHUH
IIEKTPOTEXHUICCKUX U
AIIEKTPOIHEPIeTHUCCKUX

YCTPOMCTB,

CIIeLIMAIbHBIX [1IK-1.V¥.2 ymeer npuMeHsTh COBPEMEHHBIE

AIEKTPOMEXAHUUECKUX MIPOrpaMMHBIE KOMIUIEKCHI U CUCTEMBbI
[TpodeccuonanpHbie | cUCTEM B COOTBETCTBUH C | aBTOMATU3UPOBAHHOTO MPOESKTHUPOBAHUS C
KOMITETCHIIH TEXHUYECKUM 33/IaHUEM | YYETOM TPEOOBAHHI MPOMBIILIEHHOM,

1 HOPMAaTHUBHO- MOKapHOU U B3PBIBOOE30MACHOCTH, OXPAHBI

TEXHUYECKON Tpyza

JIOKYMEHTALUEM,

co0r0/1ast pa3InyHbIE

TEXHUYECKHUE,

sHeprodhHeKTUBHBIE U

AKOJIOTUYECKHE

TpeOoBaHUs

[1K-2 CriocobHOCTE

aCTBOBATH B
ya [1K-2.B.2 BnageeT HaBBIKAMH UCHOJIB30BaHUSI
KOHCTPYHPOBAaHUU

CHICHHUAIM3UPOBAHHLBIX MAKECTOB IMPUKJIAAHBIX
SJICKTPOTCXHUYUCCKHX U

HpO(i)eCCI/IOHaJ'ILHI)Ie KOMIIBIOTCPHBIX MPOrpaMM JJIsL
SJICKTPOIHCPICTUICCKUX

KOMTICTCHITHH CTDOMCTE rpaduuecKoro 0TOOpaskeHus
ZHeiI/IaJIBH’BIX MPUHIMITHATBHBIX SJIEKTPHUUECKHUX,
(YHKITMOHATBHBIX M CTPYKTYPHBIX CXEM
AIIEKTPOMEXAHUIECKUX
CHCTEM
[1K-4 CnocobHoCTh
JacTBOBATh B
iHaHI/I BRI [IK-4.VY.1 ymeer npumMeHsThH
[TpodeccronanbHbIe nonrofomce ’ COOTBETCTBYIOMICE NPOTPAMMHOC
K(E)MHeTeHHI/II/I BI)IHOJ'IHeHI/II,/I " obecrieuenue 1151 oPopMIIEHUS PE3YIIHTATOB
606 HAyYHO-HCCIIeIOBATEIbCKUX U OIMBITHO-
00paboTKe pe3yIbTaToB 5
KOHCTPYKTOPCKUX paboT
HAyYHO-

HNCCICOOBATCIBCKHUX U




OIIBITHO-
KOHCTPYKTOPCKHX pabOT

[1K-6 CnniocobHOCTD
UCTIOJIb30BaTh
TEXHHYECKUE CPEICTBA
JUTS U3MEPEHUS 1
[TpodeccnonanbHbie | KOHTPOJIS OCHOBHBIX
KOMITCTCHIIHH napameTpoB
AIIEKTPOIHEPTETUIECKOTO
u
AIIEKTPOMEXAHUIECKOTO
000pyTI0BaHUS

[TK-6.3.1 3HaeT 0COOCHHOCTH IKCILTyaTalluu
000pyI0BaHUSI B HOPMAaJIbHBIX, aBAPUITHBIX U
IIOCJICABAPUMHBIX PEKUMAX

2. Mecro nucuumumnbl B cTpyktype OIT

JluctumiimHaa MOXKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yJaIONTUMUCS
[P U3YYCHHUH CIETYIOMINX AUCIUILINH:

— «WHpopmanoHHBIE TEXHOIOTHI,

— «Mukpomnpoieccopbl 1 MUKPOKOHTPOJLIEPHI»,

— «Teopust aBTOMaTUYECKOTO YIIPABICHUS.

3HaHMs, TOJNyYeHHBIC TPU HW3YUYCHUU MaTepuaia JaHHOW IHUCHUIUIMHBI, WUMEIOT KakK
CaMOCTOSITENIbHOE 3HAUCHUE, TaK U UCIIOJIb3YIOTCS MPH U3YYCHHUH IPYTUX AUCIUILINH:

— «udpoBsie cuCTEMBI yIIPaBICHUSY,

— «DIeKTpOMEXaTPOHUKAY.

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 00IIEeM OO0beMe JUCIUILIMHBI, TPYJOCMKOCTH OT/ACIBHBIX BHUJOB Y4E€OHOMH
paboTHI IO TUCUIHUTUIMHE (M paclpeelieHUue 3TOH TPYIOSMKOCTH 10 CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUINHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmup OuUCyUnIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npaxmuueckoit n0020moeKu 17 17
Ayoumopnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:
nekiuu (JI), (dac) 17 17
npakTuueckue/ceMunapckue 3anarus  (I13),
(uac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmosamenvnas paboma, Bcero (Jac) 74 74
Buo npomesicymounoit ammecmayuu: 3ayer, Tindd
mudd. 3auger, sx3amen (3auer, udd. 3auq, ' Hudd. 3au.
k3. %) 3au.

*k
IIpumedanue: kaHaMAATCKHI 9K3aMeH

4. ConepskaHue TUCHUTUTHHBI
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4.1. Pacnpepnenenue TpyI0€MKOCTH TUCIUTUIMHEI 110 pa3eiaM | BUAAM 3aHITHIM.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCUUILIUHBL, UX TPYAOEMKOCTh

Paszesnbl, TEMbI AUCIUILIHHBL Jlexumn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (dac) (qac)
Cemectp 7
Pasnen 1. BBeneHre B MEKPOKOHTPOJLICPHL. 1
Pasyen 2. ApXxuTeKTypa MUKPOKOHTPOJLIEPOB. 2 10
Paznen 3. IHCTpyMEHTHI pa3paboTKH. 2 1 4
Pasznen 4. Hanvcanue u OT/IaKka mporpamM. 2 4 20
Pasnen 5. UnTepdeiic! CBsi3u. 2 4 10
Paznen 6. DHeprodhHeKTUBHOCTH U OIITUMH3AIIHS. 2 2 10
Paznen 7. [IporpaMmmupoBaHue peaibHOrO BPEMEHHU. 2 4 10
Pasznen 8. Omiazka u TECTUPOBAHUE. 2 2 6
Paznen 9. CoBpeMeHHBIE TEXHOJIOTHU H TPSHIIBI. 2 4
Hroro B cemecTpe: 17 17 74
Utoro 17 0 17 0 74

[IpakTnueckass TOATOTOBKA 3aKJIOYAETCs B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
OoOydJarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKIIUMOHHBIX 3aHATUH

1 Pasnen 1. BBeneHne B MUKpOKOHTPOJIIEPHI.

Tema 1.1. Yto Takoe MUKPOKOHTpOILIEP?

Tema 1.2. OTIIMuust MUKPOKOHTPOJUIEPOB OT MUKPOIIPOIIECCOPOB.
Tema 1.3. CpaBHEHHE MUKPOKOHTPOJIEPOB C
mukponpoueccopamu u IIJIUC (FPGA).

Tema 1.4. O630p NONMYNSPHBIX APXUTEKTYP MUKPOKOHTPOJIIEPOB.
Tema 1.5. Knaccugukanus MUKpOKOHTPOJIJIEPOB 110
PaspsaIHOCTH, TPOU3BOIUTENLHOCTH U 00IACTSAM IPUMEHEHHUS.

2 Pa3znen 2. 2 ApxuTekTypa MUKPOKOHTPOJUIEPOB.

Tema 2.1. CtpykTypa MUKpOKOHTpoIIIepa. LleHTpanbHbIit
nporeccop (CPU). OnepatuBnas nmamsats (RAM). IloctosaHas
namsath (Flash, EEPROM). Ilepudepuiinbie ycTpoiicTBa
(taiimepsr, ALIIT/LIAIL, UART, SPL, 12C u ap.).

Tema 2.2. OcoGeHHOCTH TapBapCKoi U POH-HEWNMaHOBCKOM
apxutekTyp (RISC vs CISC).

Tema 2.3. Pabota ¢ peructpaMu MEKPOKOHTPOJLIEPA.

Tema 2.4. Kongeiiepu3zanus 1 ONTUMHU3ALNS BBITOTHEHUS
KOMaH]I.

Tema 2.5. [IpuMepbl HHCTPYKIHH TSI PA3TUIHBIX APXUTEKTYP.

6




Tema 2.6. TakTHpoBaHUE U COPOC MUKPOKOHTPOILIEPA.
['enepatopsl TakTOBBIX curHanoB. Cxemsl cOpoca (Reset).

Paznen 3. 3 HCTpyMEHTHI pa3paboTKH.

Tema 3.1. MaterpupoBanusie cpenanl pazpadorku (IDE): Atmel
Studio. Keil uVision, STM32CubelDE, Arduino IDE,
PlatformlO, u ap.

Tema 3.2. SI3bIkH IPOTrpaMMUPOBAHHUS 111 MUKPOKOHTPOJIIEPOB:
C/C++, Accembiep, Python (mammpumep, MicroPython) u mp.
Tema 3.3. OTa1049HbIe HHCTPYMEHTHI: IPOTPAMMATOPHI U
otnaguuku (ISP, JTAG, SWD), norudyeckue aHaau3atopsl,
BupTyanbHble COM-TIOpThI, HACTPOIKA IIPOEKTOB U YIPaBIECHUE
3aBUCUMOCTSIMH.

Tema 3.4. bubnuoreku u ppeitmBopku: HAL (Hardware
Abstraction Layer), CMSIS (Cortex Microcontroller Software
Interface Standard), RTOS (Real-Time Operating System) u jp.

Pa3nen 4. Hanncanue u oTi1agka mporpaMm.

Tema 4.1. GPIO (General Purpose Input/Output): Hactpoiika
BBIBOJIOB KaK BX0JI0B WJIM BBIXOJIOB, YIIPABJIEHHE CBETOAUOAAMH,
KHOIIKAMU U APYTMMH BHEITHUMHU YCTPONCTBAMU.

Tewma 4.2. Taiimepsl U CYETYUKHU: UCIIOJIB30BAHUE TAIMEPOB JIJIs
CO3J1aHUs 3a/IEPHKEK, FEHEPALIMS CUTHAJIOB C UCIIOJIb30BAaHUEM
UM (PWM — Pulse Width Modulation) s ynpaBnenust
CEpPBONPHUBOIAMU U JIBUTATEIISIMHU.

Tema 4.3. IlpepriBanusi: MeXaHU3M pabOTHI IPEPHIBAHUM,
MPUOPHUTETHI IPEPBIBAHUI, peanu3arysi 00paboTUYNKOB
IIPEPBIBAHUM.

Tema 4.4. Ananoroso-uudpossie peodpazoBarenu (ALI):
HacTpoiika u ucnoib3oBanue ALIIl, yreHne aHAIOTOBBIX
CUTHAJIOB, IPUMEPHI UCTIOIb30BAHMS TATYUKOB.

Paznen 5. UaTepdeiichl cBs3M.

Tema 5.1. UART (Universal Asynchronous
Receiver/Transmitter).

Tema 5.2. SPI (Serial Peripheral Interface).

Tema 5.3. 12C (Inter-Integrated Circuit).

Tema 5.4. [1apamnenbHble HHTEPPEHCHI.

Tema 5.5. USB u npyrue BbICOKOCKOPOCTHBIE HHTEP(EICHI.
Tema 5.6. CAN (Controller Area Network).

Tema 5.7. Ilpumepsl B3aMMOAEHCTBHS ¢ BHEITHUMHU
yCTpOHCTBaMHU Yepe3 HHTEp(EnCHI.

Paznen 6. DHepronhHEeKTUBHOCTH U ONITHMHU3AIIHS.

Tema 6.1. Pexxumbl 2HEProcOepeKeHUS MEKPOKOHTPOJIIEPOB.
Tema 6.2. YripaBieHHe TAKTOBOH YaCTOTOM.

Tema 6.3. OnrruMu3anus Koaa I CHIDKEHUS
HHEPronoTPeOICHHUS.

Tema 6.4. Ilpumepsl peanu3anuyu aBTOHOMHBIX YCTPOUCTB.
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7 Paszpnen 7. IIporpaMMupoBaHue peaIbHOTO BPEMEHH.
Tema 7.1. OcxoBet RTOS (Real-Time Operating System):
FreeRTOS, Zephyr, Contiki.

Tema 7.2. Co3znaHue 3a/1a4 ¥ yIpaBIeHUE pecypcamu.
Tewma 7.3. CunxpoHm3anus 3a1a4 1 paboTa ¢ OUepeasiMH.
Tema 7.4. IlpuoputeTsl 3a/1a4 U MIAHUPOBIIUKH.

8 Paznen 8. OTnaaka u TecTUpoBaHUE.

Tema 8.1. Metoas! oTnaaku: Touku octanoBa (Breakpoints),
JIOTUPOBAHUE JIAHHBIX., aHATTU3 PA0OTHI IPOTPAMMBI C TTIOMOIIIHIO
OTJIa{YMKAa.

Tema 8.2. TectupoBaHue MPOrpaMMHOTO 0OECIICUEHUS: IOHUT-
TECTUPOBAHUE, HHTETPAIIMOHHOE TECTUPOBAHHE.

9 Paznen 9. CoBpeMeHHBIE TEXHOJIOTHU U TPEH/IBI.

Tema 9.1. UnTepner Bemieit (IoT): mporpammupoBanue Wi-Fi u
Bluetooth monyneii, B3aumoeiicTBue ¢ 00JIa4HBIMU CEPBUCAMH,
CEHCOPHbBIE CUCTEMBI U COOp JaHHbIX.

Tema 9.2. be3omacHOCTh BCTPOSHHBIX CUCTEM: 3aIllATa
MPOIIMBKY, MU (PPOBAHHUE TAHHBIX.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

3 aux Ne
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAaKTHYECKOH |pasiena
/o 3aHATHI 3aHATAI (gac) MIOJTOTOBKH, | TUCIIMII

(gac) JIUHBI

VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO

| |

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TabIuIIE 6.

Tabauna 6 — JlabopaTropHble 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
No Hayverosanue 1aBopaTOPHEX paboT TpynoeMKocTb, | TPaKTUYECKOW | pa3aena
n/n (gac) MOATOTOBKH, | JUCLIMII
(dac) JIUHBI
Cemectp 7
1. | JlabopaTtopHuas pabota Nel «YmpaBienue 2 2 1-9
OJTHUM U TPYIIION CBETOAMOIOBY
2. | JJaboparopHast pabota Ne2 «Ymnpasienue 2 2 1-9
OJTHUM U TPYITION CEPBOIPHUBOIOBY
3. | JJaboparopHast pabota Ne3 «Ymnpasienue 2 2 1-9
OJTHUM U TPYITION IIarOBbIX JIBUTATEIICH)»
4. | JJaboparopHas pabota Ned4 «Ynpasienue 2 2 1-9
1IU(POBBIM CETMEHTHBIM WHAMKATOPOM




5. | JJaboparopnast padota Ne5 «Iloakirouenue u 2 2 1-9
NoJTy4eHne HHYOpMALnH ¢ TaTINKOB,
oroOpakeHre HHPOPMALIMU HA JHUCILIEE)

6. | JTabopaTopnast pabora Ne6 «PaboTa ¢ 2 2 1-9
MaccuBaMu JaHHbIX. [lonkimoueHue u
yIpaBJIeHUE MEMOpPaHHOW KIIaBHATYPBI»

7. | JlaboparopHas pabora Ne7 «PaboTa ¢ 2 2 1-9
aHanorossiM 1 [IIM noptom
MHUKPOKOHTPOJLIEPA»
8. | JTaboparopnast pabota Ne§ «Co3nanue 3 3 1-9
[IPOrpaMMBbl YIIPABJIEHUS YMHOU TEILIALICH»
Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYPCOBOW PabOThI
VY4eOHBIM [JITAHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Buner caMmocTosiTenbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Bunbl caMmocTosaTenbHON pabOThI U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 7,
Bun camocrositensHOl paboTh
yac yac
1 2 3
W3yueHne TeopeTHIecKoro Marepuasia
50 50
qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Boinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU
14 14
artecrauuu (ITA)
Bceero: 74 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIONIUXCS TTO TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. [lepeyeHb EUATHBIX M AICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B TabmuIle 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

[Tudp/ KoumdecTBo 9K3eMILIIPOB B
URL anpec bubnmnorpaduryeckas ccpliaka OUOHOTEKE

(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)




URL: Martromms, A.O. IIporpammupoBanue
https://znan | MUKPOKOHTPOJUIEPOB: CTPATETHs U TAKTHKA /
ium.com/ca | A.O. Martomus. - Mocksa : JIMK TIlpecc,
talog/produ | 2017. - 356 c. - ISBN 978-5-97060-098-6.
ct/1027531
URL: bopucesnu, A. B. JITaboparopHas pabora Ne2.
https://znan | IIporpammuposanue LCD, ALIIT u 1-Wire B
ium.com/ca | CodeVision u Proteus mst
talog/produ | mukpokorTposuiepoB AVR [DneKTpoHHBIH
ct/470093 | pecypc] / A. B. bopucesuu. - Mockasa :
Hudpa-M, 2014. - 19 c.
URL: [IpakTHueckoe pyKOBOJICTBO IO
https://znan | nporpammupoBanuio STM-
jum.com/ca | MUKPOKOHTPOJLIEPOB : yueOHoe mocodue / C.
talog/produ | H. Topraes, M. B. Tpury6, . C. Mycopos,
ct/701847 | J. C. Yeptuxuna. - Tomck : M3a-Bo
Tomckoro monutex. yuusepcurera, 2015. -
111c.
URL: [Tpenko, M. PIC-MukpokoHTpoJLIephI:
https://znan | apxuTekTypa ¥ MPOrpaMMHPOBAHHKE :
ium.com/ca | cnpaBounuk / M. [pezxo ; nep. ¢ anri. FO.
talog/produ | B. Mumienko. - 2-¢ u3a. - Mocksa : JIMK
ct/2103606 | IIpecc, 2023. - 513 c. - ISBN 978-5-89818-
370-7.
URL: AOns30B, P. 3. [IporpammupoBanue Ha
https://znan | accembnepe Ha miathopme x86-64 / AGsi308B
ium.ru/catal | P.3. - Mocksa :JIMK Tlpecc, 2011. - 304 c.:
og/product/ | ISBN 978-5-94074-676-8.
409290
URL: JIucunun, 1. B. IIporpaMmMupoBanue Ha
https://znan | s3bike accemOuepa : yuedHoe mocodue / /1. B.
ium.com/ca | Jlucuuun. - HoBocubupck : Uzn-so HI'TY,
talog/produ | 2018. - 100 c. - ISBN 978-5-7782-3679-0.
Ct/1866916
URL: NBanos, B. H. [IporpammupoBanne
https://znan | rorudeckux KOHTPOJUIEPOB : yueOHOE
ium.ru/catal | moco6ue / B. H. BanoB. - MockBa :
og/product/ | COJIOH-TTPECC, 2023. - 356 c. - ISBN 978-
2185847 5-91359-404-4.
7. TlepedeHb 3EKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
nH(}pOpPMaIMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTh «HTepHeT
[epeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UHPOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «MHTepHEeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIHILIMHBI

npuBeseH B Tabmuie 9.
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Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcoB HWH(OpPMAIMOHHO-
TEJICKOMMYHUKALMOHHOU ceTu «HTepHEeT»

URL anpec HaumeHnoBanue

https://lib.guap.ru Caiit bubanorexu I'Y AIT

https://www.arduino.cc/en/software | Arduino IDE

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OeCHeueHUs, HCIOIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedyeHp UCIONB3yEeMOTr0 POrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca M0 UCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUUECKON 6a3bl

Ne HanmeHnoBaHue cocTaBHOM yacTu Homep aynutopun
n/n MaTepHAIbHO-TEXHUYECKOU 0a3bl (1pu HEOOXOMMOCTH)
JlexuMOHHAS Ay AUTOPUS BM, 21-21
KommbrorepHslii kiacce BM, 31-04

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI NPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB 7Sl IPOBEACHUS IPOMEKYTOUHON aTTeCcTalluu

Bug HpOMC)KyTO‘-IHOﬁ aTTCCTalln Hepequb OILICHOYHLIX CPCACTB

JuddepenurpoBaHHbIi 3a4ET Crrcox BONpPOCOB;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIECHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyYaloUIMMHCS TIPUMEHSETCS 5-0ayulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejieHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mIKama ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
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Ta6mmma 14 —Kpurepun orieHkH ypoBHsI ChOPMHUPOBAHHOCTH KOMITETCHITUHA

Or11eHKa KOMITETEHITUN

5-0ayuipHad IIKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOHN n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

«OTJIMYHO o
GatTeHOY TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIC MOJOXKECHUS C PAKTUYECKOM
JeSITEIbHOCTBIO HAIIPABIICHMUS;
— yMeJI0 00OCHOBBIBAET U API'yMEHTUPYET BbIIBUT'AEMbIE UM HUJIEH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— CBOOOIHO BJIAJICET CHCTEMOM CIEUATM3HUPOBAHHBIX MOHITHH.
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINM MaTepuall, TpaMOTHO U
[0 CYIIECTBY M3J1araeT €ero, ONUPasCh Ha 3HAHUSA OCHOBHOM
JUTEPATYpHI;
OPOLLOY — HE JIOMYCKAET CYLIECTBEHHBIX HETOYHOCTEN;
p — YBSI3BIBACT YCBOGHHBIC 3HAHHUA C TPAKTUYECKON JEATEITBHOCTHIO
«3AYTEHO»
HalpaBJICHUS;
— apryMEHTUPYET Hay4yHble MOJ0KEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIaJICET CUCTEMOM CIeLUAIN3UPOBAHHBIX TOHITUH.
— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, ONUpPasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;
— JIOITYCKAeT HECYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«YJIOBJIETBOPUTEIILHOY .
— MCIIBITBIBACT 3aTPyJHEHHUs] B IMPAKTHUECKOM NPUMEHEHHUH 3HAHUHN
«3AYTEHO»
HalpaBJICHUS;
— ¢J1a00 apryMEHTHPYET HayuHbIE [TOJI0KEHMUS,;
— 3aTpyAHsIeTcs B (OPMYJIUPOBAHUHU BbIBOJIOB U 0000IIEHUI;
— YaCTMYHO BJIJIe€T CUCTEMON CHelMaIU3UPOBAHHBIX MOHSITHUH.
— o0yyaromuiicss He YyCBOWJI 3HAUUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuania;
— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
«HEYJIOBJIETBOPUTEIHLHOY .
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlICHUH;
«HE 3a4TEHO»

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
UHIMKaTopa
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
Bomnpocsr s qudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabmuna 16 — Bonpocs! mis qudd. 3auera
Kon
Ne i/t [Tepedens BonpocoB st nudd. 3auera HHKATOPA
1 UYT0 Tako€ MEUKPOKOHTpOJLIEP? [IK-1.¥.2
2 Kakne ocHOBHBIE apXUTEKTYpPbl MUKPOKOHTPOJIJIEPOB [IK-1.V¥.2
CYLIECTBYIOT?
3 [IepeunicinTe OCHOBHBIE SI3BIKH IPOTPAMMHUPOBAHUS [IK-1.V.2
MHUKPOKOHTPOJIJIEPOB.
4 Urto Takoe perucTp MEKPOKOHTpOIIIepa? [IK-1.¥.2
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) Kak paGoTtaeT npepriBaHiEe B MUKPOKOHTpoJIIepe? MK-1.¥.2
6 Uto Takoe PWM u riie oH npumensiercs? IIK-1.V.2
7 Kakue TuIbl naMsiTi HCHOJIB3YIOTCS B MUKPOKOHTpoJuiepax? [K-1.y.2
8 Urto takoe UART u xak oH paboraer? I1K-1.Y.2
9 Kaxkue npeumyiiectsa umeet ucnosibzoBanue SPI o [IK-1.¥ .2
cpaBHeHuto ¢ [2C?
10 Yro Takoe TaliMep B MUKPOKOHTpoJLIEpe? [K-1.¥.2
11 Kak paboraer AIIII (ananoro-mmdpoBoit mpeodpa3oBaTeis)? IK-1.y.2
12 Urto Ttakoe cropoxenoit Taitmep (Watchdog Timer)? I1K-1.Y.2
13 Kakue pexumbl sHeprocOepekeHus CyIECTBYIOT B [IK-1.¥ .2
MUKpPOKOHTpoOJuIepax?
14 UYro Takoe DMA 1 3aueM OH HYXeH? [K-1.¥.2
15 Kak paboraer nmporokon 12C? I1K-1.Y.2
16 Yro takoe GPIO? MK-1.Y¥.2
17 Kakwue (akTopsl BIUAIOT Ha BEIOOP MUKPOKOHTPOJIIEPA ISt [IK-1.¥ .2
npoekTa?
18 Uro Takoe RTOS u 3auem oH Hy)eH? [IK-1.¥.2
19 Kakwue 3tamnsl BKiIIO4aeT pa3padoTka mporpamMmbl AJis [IK-1.Y .2
MHUKPOKOHTpOJIIepa?
20 Uro Takoe bootloader? [IK-1.Y.2
21 Kak pabortaet nporokoa CAN? IK-1.Y¥.2
22 Uto takoe EEPROM wu kak oHa ucnonb3yercs? [IK-1.Y.2
23 Kak paboraet npotokon USB? IK-1.V.2
24 UT0 Takoe CTEeK BHI30OBOB? [IK-1.¥.2
25 Kakue ommOku MOryT BO3HUKHYTb IIpH padoTe ¢ [IK-1.¥ .2
MUKPOKOHTpOJUIEpaMu?
26 UT0 TakOo€ MHKPEMEHTHOE U JEKPEMEHTHOE KOAUPOBaHUE? [IK-1.Y.2
27 Kak pabortaet nporokoa Modbus? IK-1.Y¥.2
28 Yro Takoe CRC un 3auem OH HyXeH? MIK-1.¥.2
29 Kak pabotaet nporokon Ethernet? MK-1.Y¥.2
30 UTto TaKkoe MYJIbTUIICKCUPOBaHUE? IK-1.V.2

[lepeuenp TeM s KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
Mpe/ICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYPCOBOIO IPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITOIHEHHS

Ne n/nn .
KYpCOBOl pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel Uil mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmma 18 — [IpumepHBIi IepedeHb BOITPOCOB JUIsI TECTOB

No . Kon
[IpumepHBIi IEpEUYEHb BOIIPOCOB JJ1s1 TECTOB
1/ WHJIUKATOpa
1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMEEMA U3 Yemblpex
NPeONoNCEHHbIX U 0O0CHO8ANUEM 8bIOOPA
Wnctpykuus: [Ipounraiite TekcT, BEIOEPUTE IPABMIBHBIA OTBET U 3aIHIITUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOp OTBETA
1 Urto Takoe MUKPOKOHTpOILIEp? IK-1.Y .2
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A) YCTpoWCTBO TSl yIPABICHUS AICKTPUICCKUMU TETISIMH,

b) NHTerpansHas cxema, 00beIUHSIONIAS ITPOIIECCOp, TaMATh U
nepudepuio;

B) [Iporpamma jii1st pa3pabOTKH 3JICKTPOHHBIX YCTPOUCTB;

I') UnTepdetic ans cBs3n MKy KOMIBIOTEPOM M BHEITHUMU
YCTPOHCTBAMH.

Kaxoii peructp ucmonp3yercs Ajs HACTPOHKH HampaBiIeHUS PaOOThI
BBIBOJIOB IOPTa B MUKPOKOHTpoJuiepax AVR?

A) PORTX;
b) DDRYX;
B) PINX;
I') REGx.

IIK-1.V.2

Uro Takoe PWM (IrpoTHO-UMIYIHCHAS MOIYJISALINS)?

A) MeTox 3aIuThl MUKPOKOHTPOJUIEpA OT ITePEeTrpeBa;

b) Crioco6 yBenuyeHus TAKTOBOW 4aCTOTHI;

B) TexHonorus perynupoBaHus MOITHOCTH IIyTEM U3MEHEHHUS IIIUPUHBI
HMMITYJTCOB;

I') Meton nepenaun JaHHBIX TIO TTOCTIENOBATEIEHOMY HHTEpQECy.

IIK-1.V.2

UTto Takoe mpephIBaHUE B MUKPOKOHTpoOILIEpe?

A) Ilponecc 3arpy3ku IpoIINBKY;

b) Ommbka B mporpamme;

B) Co6oit nutanus;

I') CoGpITHE, KOTOPOE BPEMEHHO MPUOCTAHABIMBACT BBHITIOJTHEHHUE
OCHOBHOM ITPOrpaMMBl.

IIK-1.V.2

KakoBa ocHOBHas (yHKIIMS TaliMepa/cueTyrKa B MUKPOKOHTpoJuiepe?

A) YmpasieHne MUTaHuEM;

b) O6paboTKa TaHHBIX;

B) Usmepenne BpeMeHH Wi KOJIHYECTBA COOBITHIA;
I') 'enepanus 3ByKOBBIX CUTHAIIOB.

IK-1.V .2

2 mun. 3adanue KOMéuHupoeaHHOZO muna c 6bl60p0M HECKOJIbKUX 8apuannioe omeema u3

NPeOIOJNCEHHBIX U PA3BEPHYMBIM 0OOCHOBAHUEM 8b1O0DA

Wuctpykuus: [IpounTaiite Tekct, BEIOEpUTE MPABUIBHBIC BAPUAHTHI OTBETA U 3ATHIITNTE

apryMeHTbl, 000CHOBBIBAIOIIINE BHIOOP OTBETOB

Kakwue 13 nmepednciieHHbIX apXUTEKTYp OTHOCITCA K MUKPOKOHTpoJIIepam?

A) ARM Cortex-M;
B) x86-64;

B) AVR;

I') PIC.

K-1.V.2

Kaxue peructpbl 00BIYHO TPUCYTCTBYIOT B MUKPOKOHTPOJIIEPE AJIS
yIpaBJeHHs TIOpTaMHU BBOJA-BHIBOAA?

A) PORT (Port Output Register);
B) PIN (Port Input Register);

B) CACHE (Cache Register);

I') DDR (Data Direction Register).

IK-1.V.2

UTto Takoe IpephIBaHUSI B MUKPOKOHTpouIepax?

IK-1.V.2
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A) IlporpaMMHBIE KOMaH/IBI ISl YBEIHMUEHUS CKOPOCTH PaOOTHI;

Bb) Crioco6 opranu3zanuu MHOT03a1aquHOCTH;

B) Mexann3m 00pabOTKH ONTHOOK;

I") CoObITHs, KOTOPBIC BpEMEHHO OCTAaHABIINBAIOT BBHIITOJIHEHHE OCHOBHOM
MIPOTPaMMBI.

9 Kakue (yHKIpn BeITONHSIET cTOposkeBo# Taiimep (Watchdog Timer)? IK-1.Y.2
A) KoHTpos BpeMEHH BBITTOTHEHHUS TIPOTPAMMET;
Bb) O6paboTka npeprIBaHUiL;
B) YBenunuenune npon3BoAUTENEHOCTH MUKPOKOHTPOILIEPA;
I') [lepesarpy3ka cuctemMsbl Ipy 3aBUCAHUM.
10 Yro takoe GPIO (General Purpose Input/Output)? [K-1.V.2
A) Ilopt anst nepenauu 3ByKa;
B) YHuBepcanbHbie OPTHI A7l BBOAA U BHIBOJA JAHHBIX;
B) Crienmanu3upoBaHHbIe TOPTHI U (P POBAHAS;
I') UaTepdeiic mist moAKIIIOUYEHUS BHEIITHUX YCTPOUCTB.
3 mun. 3aoanue 3aKpimoeo muna Ha yCMaHos1eHUue COOmeemcmaus
Nuctpykuus: [IpounTtaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K KaxKa0M MO3ULIMK, JaHHOU B
JICBOM CTOJIOIIE, IOJIOEPUTE COOTBETCTBYIONIYIO MTO3UIIHIO B IIPABOM CTOJIOLIE
11 YcTaHOBHTE COOTBETCTBHE TEPMHUHOB IIK-1.V.2
1GPIO A) Momymsmust TIUPUHBL UMITYJIbCA TS
yIpaBJIEHHUS] MOITHOCTBIO.
2PWM b) UnTepdeiic mist mpeobpa3oBaHus aHATIOTOBOTO
cHTHaNa B U POBOIA.
3ADC B) ITopt BBOMIa-BEIBOAA JTSI TIOKITIOUCHUS
BHEIIHUX YCTPOWCTB.
I') [IpoTokoun nepeaayn JaHHBIX MEKITY
MHUKPOKOHTPOJUIEPAMH.
12 YcraHOBUTE COOTBETCTBUE TEPMHUHOB IK-1.Y.2
1UART A) AcHMHXpPOHHBIN TPOTOKOJ AJIs1 OOMEHa
JAHHBIMH MEX]y YCTpOIiCTBaMu.
2 SPI b) [locnenoBaTensHbIi HHTEPGEHC IS CBSI3U C
WCIIOJIb30BaHUEM JIBYX IPOBOJIOB.
312C B) BBICOKOCKOPOCTHOM CHHXPOHHBIH HHTEpdEric
C MOJICPKKOI HECKOJIBKUX YCTPOMCTB.
I') IlpoTokon ayist nepenaun ganHbIx yepe3 USB.
13 YcraHOBUTE COOTBETCTBUE TEPMHUHOB MK-1.¥.2
1 EEPROM A) BricTpast KamI-1IaMATh BHYTPH IIPOLIECCOpA.
2RAM b) DHepronezaBucuMast HaMsTh I XpAaHESHUS
MPOrpaMMHOT0O KOJa.
3 Flash B) DHeprozaBricumas namsTh JJis BPEMEHHOTO
XpaHEeHHUs JTaHHbIX.
I') DHepronezaBucuMas HaMATh I XpPaHEHUS
JAHHBIX.
14 YcTaHOBUTE COOTBETCTBUE TEPMHUHOB IK-1.Y .2
1 Watchdog Timer A) Moayib Utst OTCIICKUBAHUS PEATLHOTO
BpPEMEHHU.
2RTC b) YcrpoiicTBO A5 reHepaluuy ciayqyaiHbIX YHCel
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3DMA B) Taiimep, KOTOPEIi1 Ilepe3arpyx’aet CUCTEMY
IPH 3aBUCAHUH.
I') KonTposep i npsAMOro I0CTymna K IaMsATH
6e3 ydacTus mporeccopa.

15 YcTaHOBUTE COOTBETCTBHC TEPMHHOB [K-1.¥.2
1 Oscillator A) Monynb Ui yMHOKESHUS HITH JCTICHUS
YaCTOTBHI.
2PLL b) 'enepatop TakTOBBIX CUTHAJIOB AJIS
CHHXPOHH3ALUH PAOOTHI.
3 Clock B) Yerpo#tcTtBo st co3manust CTaOnuiIbHOM
YaCTOTBHI.

I') YcrpoiicTBo [uis MpeoOpa3oBaHus HANIPSHKCHUS

4 mun. 3aoanue 3AKpblMoco muna Ha yCmaHoselenHue nocne008amenbHOCmu

WNuctpyxkmus: IIpounTaiiTe TEKCT M yCTAaHOBUTE MOCIIETOBATENIEHOCTD. 3aITUIIIATE
COOTBETCTBYIOILYIO I1OCIEJ0BATEIbHOCTh OyKB ClleBa HAIIPaBO

16 KakoBa mpaBuiibHas IOCIIEI0BATEIBHOCTh 3TAOB IPOrPaMMHUPOBAHUS IIK-1.Y.2
MHKPOKOHTpoJuIepa?

A) Komnunsus;

b) [IporpammupoBanmue;
B) Hammcanwme kona;

I') Otnaaxa.

17 YKkaxure NpaBUIbHYIO IIOCIEN0BaTENbHOCTE padoTsl ¢ GPIO-nopramu [K-1.Y.2
MHKPOKOHTPOJIIEpA:

A) Hacrpoiika pexxnma;
B) ; Maunuanuzanus nmopra
B) Utenue/3anmch JaHHBIX.

18 Iopsinok padotsl ¢ UART i nepeaun JaHHBIX: IK-1.V.2

A) ; Hacrtpotiika mapaMeTpos;
b) Ilpuem naHHBIX;

B) Mannmamuzanus UART;
I') Ilepenaua maHHBIX.

19 Kakas nocienoBarensHocTs pu padore ¢ IIIMM (muporHo-umnyibcHoit | [IK-1.Y.2
MonyIsueit)?

A) Hacrpotika ko3 ¢uIrieHTa 3anoTHeHs;
b) Unnnmanuzamnus TaiiMepa;
B) I'enepanus curnana.

20 Kaxkas nocnenoBaTenbHOCTh ACHUCTBUI NpH UCTIONb30BaHUU SPI? [K-1.¥.2

A) Ilpuem naHHBIX;

b) Nannmanuzanms;

B) [lepenaua nanHbIX;

I') Hactpoiika mactepa/BetomMoro.

5 mun. 3a0anue omxkpoimozo muna c pa3zgepHymuiM 0meemom

Wuctpyxkmus: [IpounTaiite TEKCT U 3aMUIINTE Pa3BEPHYTHII 0OOCHOBAHHBIN OTBET WIIH
HaIMLIUTE MPOIYLICHHOE CI0BO/CIIOBOCOYETAaHHE

21 | UT0 Tako€ MUKPOKOHTPOJUIEP U KAKOBBI €T0 OCHOBHBIE KOMIIOHEHTHI? IIK-1.V.2
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22 UYto Takoe perucTpsl B MUKPOKOHTPOJIJIEPE M KaK OHU MCIIOJIb3YIOTCS? IK-1.Y .2
23 Uto Takoe mpephIBaHUs M KaK OHH 00padaThIBaloTCsl B MEKpoKoHTposutepax? | IK-1.Y.2
24 Kaxk paboraeT TaiiMep B MUKpOKOHTpOJIEpE? IK-1.Y.2
25 UYro takoe ALII 1 KaKk OH UCIONB3YETCs B MUKPOKOHTpOJIepax? IK-1.V.2

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONpEAENSAIoUe  MPOLUEAyphl  OLEHUBAHUS
UH/INKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroanueckue yKazaHus Ui 00Y4arOIIUXCs IO OCBOGHUIO JUCIUILTUHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS IO OCBOCHHMIO JIEKIIMOHHOTO
Marepuaia.

OcHOBHOE Ha3Hay€HUE JIEKIMOHHOIO Marepuaja — JIOTMYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE€ W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasHaueHue COBpEMEHHOW JIEKIIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
GyHIaMEHTAIBHBIX MPOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHMX
JOCTUXKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIMUECKYIO,
OpPraHU3aIMOHHYI0 U MHpOpMaMOoHHYI0 (QyHKIUU. JIeKus packpbpiBaeT MOHATHIHBIN ammapat
KOHKPETHOM 00JsilacT 3HaHus, €€ MpoOJIeMbl, JaeT IEJIBbHOE MPEACTaBICHUE O IUCLUILINHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTMMU AUCIUIUIMHAMM.

[InanupyeMblie pe3ysbTaThl P OCBOCHUH 00YYAIOIIUMHUCS JICKIIMOHHOTO MaTepuana;

— TMOJIyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOoaBaTeeMm;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBH K  TIpPeAMETy U
CaMOCTOATENIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOsBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TMOJIydYeHUE 3HAHUUW O COBPEMEHHOM YPOBHE DPa3BUTHs HAYKM U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— Hay4MThCS METOJMYECKH 0OpabaThiBaTh Marepuan (BBIICIATH TJIABHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh MX B  Pa3IMYHBIX
bopMynupoBKax);

— TOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSTHIA.

JIeKUMOHHBIA MaTepuall MOXET COMPOBOXKIATHCA JAEMOHCTpALMENl CIIAJIOB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa NpeaocTaBieHUs JEKIIMOHHOTO MaTepHraa:

—  JIeKIMOHHBIN MaTepUall MPEACTABIISIETCS MIPEIIOJABATENSAM YCTHO;

— Jlekuuss COCTOMT M3 TPEX OCHOBHBIX YaCTEW: BCTYNUTEIbHOW, OCHOBHOW H
3aKIJIIOYNTEIIHHO;

— BcrynutenbsHas yacTh onpenenseT Ha3BaHUE TEMBI, TUIAH U LENb JICKINH;
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— B 0CHOBHOI YacTu JEKIUU pean3yeTcsl HaydyHOE COAEpKaHUE TEMBI, BCE IJIaBHbBIE
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CHUCTEMa JOKa3aTeNbCTB C HCIOJIb30BaHUEM HauOolee
1eJIeCO00Pa3HBIX METOANYECKUX PUEMOB,

— 3akiIroyMTenbHas YacThb HMMEET IeNiblo 0000maTh B KpaTkuxX (GopMyInpoBKax
OCHOBHBIE UJIEU JIEKIIUH, JIOTUUECKHU 3aBepIlIasl €€ KaK 11€JJOCTHOE TBOPEHHUE;

— OrtnenbHbIC BUIBI JIEKIIMA MOTYT UMETh CBOM OCOOEHHOCTH KaK IO COJCPKAHUIO, TaK

U TI0 CTPYKTYpeE.

11.2. Meroauyeckue ykazaHUs MJis OOYYaIOIIMXCS 110 BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
pabor

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OO0y4aIOMUWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW U TEXHUKOMN
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAMUOHHON XapaKTEPUCTHUKON 00ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOUT M3 IKCIEPHUMEHTAIbHO-TIPAKTUYECKON, pacyeTHO-
QHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BoinonHenue nabopaTopHbIX pabOT 00ydaroOIUMMCS SBJISETCS HEOTHEMJIEMOM YacThIO
W3YYEHUS JTUCIUIUIMHBL, ONpEeNenseMOol Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOIMX OCHOBHBIX 33/1a4 00y4aroLerocs:

— TpHOOpeTeHHWE HAaBBIKOB WCCIEIOBAaHHMS IIPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIHUILINHBL,

— 3aKperuieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JICKITUSX;

— TOJIyueHHe HOBOM MH(OpMAINH 10 N3y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaToOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3ajanue ¥ TpeOOBaHUS K IPOBE/ICHUIO JIAOOPATOPHBIX PadoT

CrynenTsl pa3buBaroTcsi Ha noarpynnsl. Ilepen mpoBeneHueMm J1abopaTOpHOM pabOTHI
oOydJaronieMcsi cieyeT BHUMATEIbHO O3HAKOMHUTHCS C METOJMYECKHMH YKa3aHHSIMHU IO ee
BBITIOTHEHHWIO. B cOOTBETCTBHY C 3alaHUEM 06ytla}onmecs1 JOJI2KHBI ITIOATOTOBUTD H€O6XO)II/IMI>I€
JJaHHble, TOJYYUTh OT IMIPernojaBaTesis JOMYCK K BBIIOJHEHHUIO J1a0OpaTopHOM paboTHI,
BBIMIOJHUTh YKa3aHHYIO IMOCJIE€OBATEIbHOCTh JEHCTBUM, IMOJIYYUTh TpeOyeMble pe3yibTaThl,
0(OPMHUTH U 3aLIUTUTH OTYET 110 JJAOOpaTOpHOU padoTe.

CrpykTypa u dopma oTueTa 0 JabopaTopHOH paboTe

Otyer o naboparopHoii paboTe MOMKEH BKIOYaTh B Ce0s: TUTYJIBHBIA JIHCT,
(GOopMyIMpPOBKY 3a/laHUs, TEOPETUUYECKUE IIOJIOKEHHsI, MCIIOJIb3yeMble NpPU BBIIOJHEHUU
1abopaTopHOM paboOThl, OMMCAHKUE MPOLEcCca BBITOJIHEHUS 1a00paTOpHOM paboThI, MOTyYEHHbIE
pe3yJbTaThl U BHIBOJIBI.

TpeboBanus k ohopMIECHUIO OTYETA O TaOOpPaTOpHOU paboTe

[To xaxmoit mabopaTopHOil pabOTE BBIMOJIHIETCS OTAEIbHBINM OTYeT. TUTYIBHBINA JHUCT
opopmisieTcss B COOTBETCTBHHM C Ia0ioHOM (oOpasiiom), mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pazaene «CexTop HOPMAaTUBHOM JOKYMEHTAIMN». TeKCTOBbIE U Tpaduueckue
MaTepuaisl 0pOopMISIIOTCS B cooTBeTcTBUM ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIMU  Ha caiite [YAIl (www.guap.ru) B pasmene «CekTop HOPMaTHBHOMN
nokyMmeHTaruu». OT4eTsl 1O JiabopaTopHOW paboTe 3arpykaroTcs B JIMYHBIA KaOWHET
oOyuarotierocsi B ycraHoBjieHHbIe B «JInunom kabunere I'Y AIl» cpoku ans kaxaoi paboThl.

11.3. Meroaudeckue yKazaHus UIsi 0OYJaIOMIMXCS MO MPOXO0XKISHHIO CAMOCTOSITEITHHOM
paboThI
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B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUiCs BBITIOIHAET PaboOTy 1O
3aJJaHUI0 U TIPU METOJUUECKOM PYKOBOJICTBE MPEMOAaBaTelisi, HO 0€3 ero HermocpeaCTBEHHOTO
YYaCTHSI.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUA HpI/IOGpeTaCMBIX 3HaHI/If/'I, 06CCHC‘-II/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT TIIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — padoTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOINYECCKUN MaTepHall 10 JUCIUILTHHE.

11.4. Metoauyeckue yKazaHUsA I OOYYArOIIMXCS TIO0 IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCTIEBaeMOCTH.

Texymuii KOHTPONb YCIEBAaEMOCTH MpeAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HaHUUN
00ydJaroumxcs, OCyIIECTBISIEMOr0 B TEUCHHE CEMECTpa C IIeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JUACIIUILIHHEL.

Cucrema OIEHOK IPH MPOBEIECHUU MPOMEKYTOYHOW AaTTeCTAllMH OCYIIECTBIACTCS B
COOTBETCTBUU ¢ TpeboBanusmMu [lonoxennit «O TeKymeM KOHTPOJE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arTectanuu cTyAeHToB ['YAII, oOydarommuxcsi Mo MmporpamMmbl BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
cryneHtoB B 'Y AIDy.

[IpoBeneHue TEKyIIero KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBIISICTCS C ITOMOIIBIO TECTOB,
npuBeneHHbIX B Tabiuie 18. OueHnBaHue TEKYIEro KOHTPOJIS yCIIEBAEMOCTH OI[CHHBAETCS IO
YEeThIPEeX OanbHOMI CHCTEME:. COTITHYHOY, «XOpOIIOY, «yJIOBJICTBOPHUTEIHLHOY,
«HEYAOBIETBOPUTEIHHOY.

11.5. Metoauueckue ykazaHHs i OOYYarOLIUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTECTaIlHH.

IIpomexxyTounass  artectansi  oOyyarolIMXCsl — HpeaycMaTpuBaeT  OLIEHUBaHHE
POMEKYTOUYHBIX M OKOHYATENILHBIX PE3yJbTaTOB 00ydeHus 1o aucuuiuiHe. OHa BKIIIOYAET B
ceost:

— 1uddepeHIpOBaHHbBIM 3aueT — 93TO (opMa OLEHKHM 3HaHUM, IOJyuYeHHBIX
00y4aromuMcs pU U3YYEHUHU TUCLMITIMHBI, IPU BBIOJHEHHH KYpCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENILCKUX PadOT U MPOXOXKACHUH NMPAKTHK C aTTECTAIIMOHHON OLIEHKON
COTIIMIHOY, «XOPOIIO», KYyJOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEIEHOY.

JuddepenurpoBanHblii 3a4eT 00y4arOIIMNACS MOTy4aeT MPHU BBITOJHEHUH U c/adye He
MmeHee 80% 1abopaTopHbIX pabOT, BHINOJIHEHHBIX B MIOJHOM 00beMe, IPOIICHHOMY U CTAHHOMY
TECTUPOBAHUIO TEKYLIEr0 KOHTPOJIS C OIEHKOM He HHXKE «YyJIOBICTBOPUTEIBHON,
YIIOBJIETBOPUTEIHHOMN ITOCEIIAEMOCTH 3aHSATHIA.
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit

20




