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AHHOTaNINA

Huctummuaa «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOJIUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIEr0 00pa3oBaHUsl — MporpaMMy OakajgaBpHuara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenquanbHocT  13.03.02  «DnekTposHepreTMka U AJIEKTPOTEXHUKa»  HaIpaBIEHHOCTU
«Iudporas sneprerukay. Jucnunmuna peanusyercs kadeapoit «Ne32y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

I[IK-1 «cnocobeH mNpUMEHSATh  TEXHOJOTMHM  HUCKYCCTBEHHOI'O  HHTEIJIEKTa B
po(heCcCHOHATTLHOM e TSIILHOCTI

I[IK-2  «CnocobeH  yd4acTBOBaTh B  HAy4HBIX  HCCIEAOBAHHUAX  OOBEKTOB
po(heCcCHOHATLHOM IS TEIIEHOCTI

[IK-5 «CrnocobeH MpoBOAWTH aHAIM3 M KOHTPOJb MapaMEeTPOB M YCIOBUU pPabOThI
OT/IENIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMBI

CopepxaHue JUCUUIUIMHBI OXBAaThIBAa€T KPYTI BOMPOCOB, CBS3aHHBIX C HU3Y4YEHHUEM
MPUHIIMIIOB PAa0OTHl YCTPOWCTB W CHCTEM Ha 0a3e MHKPOIPOLECCOPHOM TEXHWKH M WX
IPOrPaMMHUPOBAHUS.

[IperoaBanyie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro Ipoliecca: JeKI1H, J1abopaTopHble paboThl, CaMOCTOsITeNbHAS paboTa 00yJaroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. IlepedeHb IIIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[espto TUCHMIIIIMHEI ABISETCS (OPMUPOBAHUE Y CTYAECHTOB 3HAHUH, yMEHUI U HaBBIKOB
B 00JacTH IpOrpaMMHUpPOBAHMS YCTPOWCTB M CHCTEM Ha 0a3e MUKPOIPOLECCOPHOM TEXHMKH,
paboTa ¢ BBICOKOYPOBHEBBIMH SI3bIKAMM IPOIPaMMMPOBAHUS, pa3pabOTKH BEPXHErO YPOBHS
yIpaBJIEHUS CUCTEMAMHU.

1.2. JlucuunivHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEMOH  y4aCTHHUKaMH
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICIIETO0 00pa3oBaHus (panee —

OI1 BO).

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

B pesynbrare M3ydeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JanaTh CIlIeTyIOIUMHE
KOMIETCHIMSIMU WM WX YacTaMu. KoMneTeHIMy U UHAWKATOPhI UX JIOCTHXKEHUS MPUBEICHBI B

Tabauie 1.
Tabmuna 1 — [lepeueHp KOMOETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS
Kareropus (rpynma) | Kox u HaumeHoBaHME Kon n HaumMeHnoBaHre WHIUKATOpa
KOMIIETEHIINHU KOMIIETEHIIUHA JIOCTYYKEHUS KOMIIETEHIIHA
IIK-1.J1.1 mpuMeHSeT OCHOBHBIE aJITOPUTMEI
ITIK-1 ciocoben A.1mp P
MaIIUHHOTO 00Y4YEeHHS, KOMIBIOTEPHOTO
MIPUMEHSATH TEXHOJIOTHH
3peHust, 00pabOTKH €CTECTBEHHOTO SI3bIKA,
[IpodeccuonanbHble | HCKYCCTBEHHOTO
METO/IbI OIIEHKH TOYHOCTH MOJIENIM Ha Oase
KOMIIETEHIIUH AHTEJUIEKTA B N
. AHATMTUYECKOU TIaT()OPMBI H/WIIH SI3bIKA
poQeCCHOHAIBHON
MIPOrpaMMUPOBAHUS IS PEIICHUS
EATENLHOCTH
po(eCCHOHANIBHBIX 3aJ1a4 B 00JIaCTH
I1K-2 Criocoben
yuacTBoBaTh B Hay4yHbIX | [1IK-2./1.4 ucnonb3yetr cOOTBETCTBYIOIIEE
[TpodeccuonanpHble | HCCIETOBAHUAX IIporpaMMHoOe obecrieueHue st opopmiieHus
KOMIIETEHIIUH 00BEKTOB PE3yNbTaTOB HAYYHO-HCCIIEA0BATEIBCKUX
npodeccuoHanbHOM pabot
NEeATEeILHOCTH
ITK-5 Criocoben
MPOBOJUTH AHAIU3 U [1K-5./1.4 ucnionb3yeT crnenuanbHOe
KOHTPOJIb IMapaMEeTPOB M | TPOrpaMMHOE OOeCTiedeHUE IS
[Tpodeccuonanpubie | yCIOBUN pabOTHI MPOrPaMMHUPOBAHUS MUKPOKOHTPOIIJIEPOB U
KOMIIETEHIINHU OTHEIBHBIX HAaCTPOUKHU TEXHOJOTUUECKHUX MTapaMeTPOB U
KOMITIOHEHTOB PEXKUMOB PabOTHI OOHEKTOB
AJIIEKTPOIHEPTETHUECKON | TPO(PeCCHOHABHOMN JAESITEIbHOCTH
CUCTEMEI

2. Mecro nucuumianssl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS

[IPY U3YYECHUH CIEAYIOIUX AUCLUUIUINH:
— «Mudopmatukay,
— «BprIciIas MmaTeMaTHKa,
— «Du3ukKay,

- ((AJ'IFOpI/ITMI/IBaI_[I/IH " IporpaMMUpOBaHHUC),

— «[IpompblnieHHas! SIEKTPOHUKA.

3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHUU MaTepuala AaHHOM IHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSTENIBHOE 3HAYECHHE, TaK M UCIOJIB3YIOTCS IIPU U3YYEHNUH IPYIUX TACHHILINAH:

— «CucTeMbl 1 METO/IbI HICKYCCTBEHHOT'O UHTEIIEKTA B 3JIEKTPOIHEPTETHKEY,

— «/McnosHATENBHBIE YCTPOMCTBA CUCTEM YIIPABIICHHUSI.




3. O0BeM U TPYAOEMKOCTh AUCITUTITHHBI
JlanHpie 00 oOmemM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHUIUIMHE (M pacHpeieeHue ITOM TPYT0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
taduuue 2.

Tabmuna 2 — O6beM U TPYAOEMKOCTh AUCHUILIIUHBI

TpynoeMKocTh 1o
Bun yueGHO#I paboThI Bceero cemMecTpaM
Ne9
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuueckol n0020moeKu 10 10
AyoumopHhuie 3anamus, BCETO vac. 16 16
B TOM YHCJIE:
nexuun (JI), (gac) 6 6
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 10 10
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmossmenvnas paboma, Bcero (ac) 92 92
Buo npomesicymounoit ammecmayuu:. 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, M. Hudd. 3ad.
K3 %) 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpepnenenue Tpy10€MKOCTH JTUCIMIUIMHEI TIO pa3/ieiaM U BUIaM 3aHATHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, UX TPYAOEMKOCTh

Pasnesnbl, TeMbI AUCIHTLIHHBL Jlexwm | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 9
Paznen 1. Bregenune B MUKPOKOHTPOJIIEPHI. 0,5
Paznen 2. 2 ApXUTEKTypa MHKPOKOHTPOJLIEPOB. 0,5 10
Pasnen 3. 3 MHCTpyMEHTHI pa3paboTKH. 0,5 0,5 10
Pasznen 4. Hanvcanue 1 OT/Ia1ka MporpamMM. 1 1,5 30
Paznen 5. MaTepdeiicht CBs3u. 0,5 2 10
Paznen 6. DHeproshpHEeKTUBHOCTD M ONITUMHU3ALIHSL. 0,5 2 10
Pasyien 7. IIporpaMMUpOBaHKe peaibHOTO BPEMEHH. 0,5 2 10
Paznen 8. OTinaaka U TECTUPOBAHUE. 0,5 2 10
Pazmen 9. CoBpeMeHHBIE TEXHOIOTHN M TPEH/IbI. 0,5 2
Hroro B cemecTpe: 6 10 92
Hroro 6 0 10 0 92

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOy4JarlolMMUCS ~ OMNpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayulei
npodecCHOHATIBLHOMN 1 TETbHOCTBIO.




4.2. CopaepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copep:xanue pa3aesioB ¥ TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IHMKJIA

Howmep paznena

Hazsanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIHMOHHBIX 3aHATHI

1

Pa3znen 1. BBenenue B MUKPOKOHTPOJLIEPHI.

Tema 1.1. Yto Takoe MUKPOKOHTpOILIEp?

Tema 1.2. OTnuuns MUKPOKOHTPOJUIEPOB OT MHUKPOIIPOLIECCOPOB.
Tema 1.3. CpaBHeHHE MUKPOKOHTPOJIJIEPOB ¢ MUKPOIIPOLIECCOPAMH U
[IJINC (FPGA).

Tema 1.4. O030p nOmyJIApHBIX APXUTEKTYP MUKPOKOHTPOJLIEPOB.
Tema 1.5. Kinaccugukanuss MUKpOKOHTPOJIJIEPOB IO Pa3psAIHOCTH,
MIPOU3BOIUTENILHOCTH U 00JIACTSM IPUMEHEHUS.

Pazgen 2. 2 ApxutexTypa MUKPOKOHTPOJLIIEPOB.

Tema 2.1. CtpykTypa MUKpOKOHTpoOJUIepa. LIeHTpaapHbIi mporteccop
(CPU). Oneparusnas namsith (RAM). [Mocrosinnas namsth (Flash,
EEPROM). Ilepudepuiinbie ycrpoiicta (Taiimepsi, ALIII/ITAIT, UART,
SPI, 12C u np.).

Tema 2.2. OcoGeHHOCTH TapBapACKOl U (GOH-HEHMaHOBCKOM apXUTEKTYP
(RISC vs CISC).

Tema 2.3. PaboTta ¢ perucrpaMmu MEKpPOKOHTPOJLIEPA.

Tema 2.4. KonBeiiepu3anus 1 ONTHMH3ALNS BBITOJTHEHUS KOMaH/I.

Tema 2.5. Ilpumepbl HHCTPYKIMNA IJIs1 PA3THYHBIX aDXUTEKTYD.

Tema 2.6. TakTupoBanue u cOpoc MUKPOKOHTpoOJLIEpa. I eHepaTopbl
TaKTOBBIX CUTHAJIOB. CxeMbl cOpoca (Reset).

Paznen 3. 3 UHCTpyMEHTHI pa3paboTKH.

Tema 3.1. UurerpupoBanusie cpeast paspadotku (IDE): Atmel Studio.
Keil uVision, STM32CubelDE, Arduino IDE, PlatformlO, u ap.

Tema 3.2. SI3bIKH TPOrPaMMHUPOBAHUS 11 MUKPOKOHTpOLIepoB: C/C++,
Accemb6iep, Python (nannpumep, MicroPython) u np.

Tema 3.3. OTnaouHbIe HHCTPYMEHTHI: TIPOTPAMMATOPHI M OTJIATIUKH
(ISP, JTAG, SWD), norudeckue aHamu3aTopsl, BUpTyaibHbie COM-
MOPTHI, HACTPOIKA MPOEKTOB U YIPABIECHUE 3aBUCUMOCTSIMH.

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

Paznen 4. Hanucanue u otiagka mporpamm.

Tema 4.1. GPIO (General Purpose Input/Output): HacTpoiika BEIBOIOB
KaK BXOJ/IOB HJIM BBIXOJIOB, YIIPaBJIEHUE CBETOAMOIaMHU, KHOIIKAaMU U
JPYTMMU BHEUTHUMH YCTPONCTBaMHU.

Tema 4.2. TaiiMepbl U CYETUUKH: UCIIOIB30BAHNE TAHMEPOB JUIS
CO3JaHus 3a/IepXKEK, TEHEPALUsl CUTHAJIOB C Hcnoiab3oBanuem MM
(PWM - Pulse Width Modulation) nuist ynpaBieHust cepBONpHBOIaAMH U
JIBUTATEIISIMU.

Tema 4.3. IlpeppIBaHus: MEXaHU3M PaOOTHI TPEPHIBAHUI, TPHOPUTETHI

6




MpepbIBaHUi, peanu3anus 00paboTIYMKOB MPEPHIBAHHIM.

Tema 4.4. Ananoroo-uudpossie mpeodpazosarenu (ALII): HacTpoiika u
ucnons3zoBanue AL, uTeHrne aHaIOTOBBIX CUTHAIOB, IPUMEPHI
WCIOJIb30BAHUS JATUYHUKOB.

5 Paznen 5. UnTepdeiicer cBsa3u.

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

Tema 5.2. SPI (Serial Peripheral Interface).

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

Tewma 5.4. IlapamiensHbie UHTEPQEHCHL.

Tema 5.5. USB u apyrue BEICOKOCKOPOCTHBIC HHTEP(DEHCHI.

Tema 5.6. CAN (Controller Area Network).

Tewma 5.7. Ilpumepbl B3aMOICHCTBHS C BHEITHUMU YCTPOMCTBAMU Yepe3
UHTEPEHCHI.

6 Paznen 6. OHeproshPpexkTHBHOCTD U ONTHUMU3AIIHSL.

Tema 6.1. PexxuMbl sHEprocoepekeHrst MUKPOKOHTPOJLIEPOB.
Tema 6.2. YrpaBieHue TaKTOBOW 4aCTOTOM.

Tema 6.3. OnTuMu3anus Koja JUisi CHUKEHUS SHEPronoTpeOIeHHUS.
Tema 6.4. Ilpumepsl peanu3anii aBBTOHOMHBIX YCTPOMCTB.

7 Paznen 7. IlporpamMmMmupoBaHue peaabHOrO BPEMEHH.

Tema 7.1. OcuoBsl RTOS (Real-Time Operating System): FreeRTOS,
Zephyr, Contiki.

Tema 7.2. Co3nanue 3a1a4 1 ynpaBlieHUE pecypcamu.

Tewma 7.3. CuHXpOoHM3aIMs 33/1a4 U paboTa ¢ OYePEIIMH.

Tema 7.4. IlpuoputeTsl 3a1a4 U MJIaHUPOBLIUKY.

8 Paznen 8. OTnagka u TecTupoBaHHE.

Tema 8.1. Mertoas! oTnaaku: Touku octaHoBa (Breakpoints),
JIOTHPOBAHUE JTAaHHBIX., AHATIU3 PA0OTHI MPOTPAMMBI C TOMOIIHIO
OTJIauHKa.

Tema 8.2. TecTrpoBaHHe IPOrPAMMHOTO 00ECIICUEHHSI: FOHUT-
TECTUPOBAHUE, HHTETPAIIMOHHOE TECTHPOBAHHE.

9 Paznen 9. CoBpeMeHHbIE TEXHOJIOTHUHN U TPEHIBI.

Tema 9.1. Unrteprer Bemeit (IoT): mporpammuposanne Wi-Fi u
Bluetooth monyneit, B3anmoeiicTBre ¢ 00JaYHBIMH CEPBHCAMH,
CEHCOPHBIE CUCTEMBI M cOOp JaHHBIX.

Tema 9.2. be3onacHOCTb BCTPOCHHBIX CHCTEM: 3alllUTa MPOIIUBKH,
mu@poBaHue TaHHBIX.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYJOEMKOCTh, |MPaKTHYECKOH |pasmena
n/m 3aHATUN 3aHATUN (uac) MOJTOTOBKH, | IACIUTI

(dac) JIUHBI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

7




Bcero

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanne 1abopaTopHbIX padboT TpynoeMKOCTS, | MPakTHIECKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHII
(dac) JIMHBI
Cemectp 9
1 JlabopaTtopnast pabora Nel «YmpaBnenue 1 1 1-9
OJTHUM U TPYITION CBETOAHOJIOBY
2 JlaGopaTtopHnas pabora No2 «YmpaBneHue 1 1 1-9
OJIHUM U TPYIIION CEPBOMPUBOIOB)
3 JlaboparopHas pabota Ne3 «Ympasienue 1 1 1-9
OJIHMM M TPYIIION NIarOBbIX JIBUTATEIEH»
4 JlaboparopHas pabota Ned «YmpasieHnue 1 1 1-9
1T (POBBIM CETMEHTHBIM WHIMKATOPOM
5 | Jlabopatopnas pabota Ne5 «lloakmtouenue u 1 1 1-9
moJrydeHre NHPOPMAITUH C TATIUKOB,
oroOpakeHre HHPOPMAILIUU HA JUCILICE)
6 JIaboparopHast pabora Ne6 «PaboTa ¢ 1 1 1-9
MaccuBaMu JaHHBIX. [lonkimoueHue u
yrpaBiicHue MEMOPaHHOW KIIaBUATYPhDY
7 JlaboparopHas padora Ne7 «PaboTa ¢ 2 2 1-9
aHanorosbeMm 1 [IIMM noprom
MHUKPOKOHTPOJLIEPA
8 JlaboparopHast pabota Ne8 «Co3nanue 2 2 1-9
MIPOrpaMMBbI YIIPABJICHUS YMHOU TETLTUIICH
Bceero 10

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOW PabOTHI

VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIixcs

Buasl camoctosTensHON pa6OTBI " €€ TPYAOCMKOCTH ITPUBCJCHLI B Ta6J'II/II_Ie 1.

Tabauna 7 — Busbl caMmocToATebHON pabOThI M €€ TPYAOEMKOCTh

N Bcero, | Cemectp 9,
Bun camocrositensHO# paboTh
qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MmaTepuania

40 40
qucturiaabl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[TonroroBka K TeKyIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)




Homamnee 3aganue ([13)
KonTtposbabie paboTsl 3a09Hnk0B (KP3) 30 30
IToaroroBka K mpoMexXyTOYHOU 12 12
arrectanuu (I1A)

Bcero: 92 92

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIbHON PabOThl 00yYaroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILI€CKI/Ie Mar€puaibl I CaMOCTOATEIbHON pa6OTI)I 06y11a101u14xc;1 YKa3aHbl B

.. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
IlepeuyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MeyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

Komrgectso OK3EMILLIPOB B

Hlncp/ bubnmuorpaduyeckas ccpuika oubnmioTexe
URL agpec
(KpOMe 2JIEKTPOHHBIX IK3EMILISPOB)
URL: Martromms, A.O. IIporpammupoBanue
https://znan | MUKPOKOHTPOJIIIEPOB: CTPATETHS M TAKTUKA /
ium.com/ca | A.O. Marromus. - Mocksa : JIMK Ilpecc,
talog/produ | 2017. - 356 c. - ISBN 978-5-97060-098-6.
ct/1027531
URL: bopuceBuu, A. B. Jlaboparopras pabota Ne2.
https://znan | TIporpammuposanue LCD, ALIT u 1-Wire B
ium.com/ca | CodeVision u Proteus mst
talog/produ | mukpokorTposuiepoB AVR [DneKTpOoHHBIH
ct/470093 | pecypc] / A. B. BopuceBuuy. - MockBa :
Nndpa-M, 2014. - 19 c.
URL: [TpakTHYeckoe pyKOBOJICTBO IO
https://znan | nporpammupoBanuio STM-
jum.com/ca | MUKPOKOHTPOJLIEPOB : yueOHoe mocodue / C.
talog/produ | H. Topraes, M. B. Tpury6, . C. Mycopos,
ct/701847 . C. Yepruxuna. - Tomck : U3a-Bo
Tomckoro monutex. yauBepcurera, 2015. -
111c.
URL: ITpenko, M. PIC-MUKpOKOHTpOJIIEPHI:
https://znan | apxuTekTypa u IPOrpaMMHUPOBAHUE :
ium.com/ca | cnpaBounuk / M. Ilpexxo ; nep. ¢ anri. tO.
talog/produ | B. Murienko. - 2-¢ u3a. - Mocksa : JIMK
Ct/2103606 | Ipecc, 2023. - 513 c. - ISBN 978-5-89818-
370-7.
URL: Ab6ms308, P. 3. IlporpamMupoBanue Ha
https://znan | accembnepe Ha athopme x86-64 / AGsi30B
ium.ru/catal | P.3. - Mocksa :JIMK TIlpecc, 2011. - 304 c.:
og/product/ | ISBN 978-5-94074-676-8.
409290
URL: Jlucunun, 1. B. [IporpammupoBaHne Ha
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https://znan | s3bike accemOuiepa : yueOHoe mocodue / /1. B.
ium.com/ca | JIucuuun. - HoBocubupck : Uzn-so HI'TY,
talog/produ | 2018. - 100 c. - ISBN 978-5-7782-3679-0.
Ct/1866916

URL: WBanos, B. H. [IporpammupoBanue
https://znan | moruuecKux KOHTPOJUIEPOB : yueOHOE
ium.ru/catal | moco6ue / B. H. MBanoB. - MockBa :
og/product/ | COJIOH-ITPECC, 2023. - 356 c. - ISBN 978-
2185847 5-91359-404-4.

7. Ilepedens 371€KTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»

[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS JTUCIMILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaumenoBanue

https://lib.guap.ru Caiit oubmorexu ['Y AIT

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

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOro IPOrpaMMHOTO oOecTieueHus npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHpr mporpaMMHOT0 00€CIICUCHHMS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTeIHLHOTO Mpoliecca Mo AUCIUILTUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb HHGOPMAIITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW JUIsI  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUYECKOH 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH)
1 JlexuuMOHHAs ayAUTOpUS BM, 21-21
KommbrorepHsrii kitacce BM, 31-04
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10. Omnenounble CpencTBa s TPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OLICHOYHBIX CPEACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTaIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTalluu

Bua npomMeXyToO4HOM aTTeCTalluu [IepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHbiii 3a4€T Cnucok BOMpOCOB;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHast  mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHH

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIIbHOCTHIO HAIPABJICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIQJICET CUCTEMOM CIICIMAIN3HUPOBAHHBIX IIOHSITHIA.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TTOHSATHH.

«XOPOIIIO)»
«3aYTCHO»

— o0Oyyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOTpaMMHBIN MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— c1abo apryMeHTHUPYET HayIHbIE MTOJ0KEHNUS,

— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— oOyyarolmuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuana,

— JIONTyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpeHHH MPOo0JIeM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYIHBIC ITOJIOKCHHUS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTePHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpecTaBiIeHb B Tabuie 15.
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Tabmuia 15 — Borpocs! (3amaun) 115 2K3aMeHa

Kon
Ne i/t [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa HHMKaTOpa
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bomnpocs! s nudd.3adera npencrasieHsl B Tadnuue 16.
Tabauna 16 — Bonpocs! mia qudd.3aueta
Kon
Ne i/t [Tepeuens BompocoB st qud . 3aueta T —
1 Yto Takoe MUKPOKOHTpoJLIep? IK-1.J1.1
Kakne  OCHOBHBIE  apXHUTEKTyphl  MHKPOKOHTPOJIEPOB
IK-1./.1
CYIIECTBYIOT?
3 [lepeuncaure  OCHOBHBIE  SI3BIKM  MPOIPAMMHPOBAHUS TIK-1]1.1
MHUKPOKOHTPOJIJIEPOB.
4 Uto Takoe perucTp MUKpOKOHTpoJLiepa’? IK-1.J1.1
5 Kaxk paboTraet npepbiBaHHe B MUKPOKOHTpOJLIEpe? ITK-1.J1.1
6 UYro Takoe PWM u rae oH npumensiercs? IK-1.J1.1
7 Kakue Tunbl naMsiTi UCIIOJIb3YIOTCS B MUKPOKOHTpOJIIEpax? ITK-1.J1.1
8 Uro Takoe UART u kak on paboraer? IK-1.1.1
9 Kakume mnpeumymiectBa wumeer wucnosnb3oBanue SPI  mo TK-1.]1.1
cpaBHeHuto ¢ 12C?
10 UTto Takoe TaliMep B MUKPOKOHTpoJLIepe? MK-1. 1.1
11 Kak pa6oraer AILIII (ananoro-mudpoBoii nmpeodpazoBareip)? IK-1.1.1
12 Yro takoe cropoxeroit Taiimep (Watchdog Timer)? IK-1.J1.1
13 Kakue  pexxumbl QaHeproc6epe>1<eHI/I;1 CYWIECTBYIOT B | p- \ iR
MHUKPOKOHTPOJLIEPAX?
14 Uto takoe DMA wu 3a4eM OH HY)XeH? IK-1.1.1
15 Kak paboraet npotokon 12C? IK-1. 1.1
16 Uro Takoe GPIO? IK-1.J1.1
17 Kakue QaxTopbl BIMSAIOT Ha BBIOOp MUKPOKOHTpOJUIEpa AJis TIK-1]1.1
npoekTa’?
18 Yro Takoe RTOS u 3aueM oH Hy)eH? IK-1.J1.1
19 Kakme »oramel BkioyaeT pazpaboTka IMpOrpamMMbl IS TIK-1 1.1
MHUKPOKOHTpoJIepa’?
20 Uro Takoe bootloader? IK-1.J1.1
21 Kak pabortaet nporokona CAN? IMK-1.1.1
22 UYrto Takoe EEPROM u kak oHa ucnonb3yercs? IK-1.J1.1
23 Kak pabotaet nporokon USB? IMK-1.1.1
24 UTo Takoe CTEK BHI30BOB? IK-1.1.1
o5 Kakme ommOkn MOTYyT BO3HHKHYTH IIpu paboTe ¢ TIK-1 1.1
MHUKPOKOHTPOJLIEpaMu?
26 Uto Takoe HHKPEMEHTHOE U JIEKPEMEHTHOE KOAMpPOBaHHE? MK-1.J1.1
27 Kak pabortaet nporokoa Modbus? IK-1.J1.1
28 UYro Takoe CRC u 3auem OH HyxeH? IK-1.J1.1
29 Kak paboraet nporokon Ethernet? MMK-1.1.1
30 Yto Takoe MyJIBTUILIIEKCUPOBAaHUE? IK-1.J1.1

[lepeuenr TeM [l KypCOBOTO TMPOCKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabnuna 17 — Ilepeyerp TeM UIsi KYPCOBOTO IPOEKTUPOBAHMUSI/BBIIIOJHEHUSI KYPCOBOM pabOTHI

Ne i/t

‘ [TpuMepHBIii TepeueHb TeM JUIsl KYPCOBOTO MPOEKTHUPOBAHMSI/BBINOIHEHHUS ‘
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KYPCOBO# pabOThI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bomnpocsl

npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IepeYeHb BONMPOCOB JJIsI TECTOB

OJi1 IIPOBEACHHUA HpOMeX(YTOqHOﬁ arrécrallikn B BHAC TCECTUPOBAHUA

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHJUKATOpa

npeonodCeHHbIX U 000CHOBaNUEM BbIOOPA

000CHOBBIBAIOITHE BHIOOP OTBETA

1 mun. 3a0anue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 BEPHO20 OMEEMA U3 Yembipex

I/IHCprKHI/IH: HpquTaﬁTe TCKCT, BBI6CpI/ITC HpaBI/IJ'H)HI)II‘/'I OTBCT U 3allUIIUTE apryMCHTBI,

UTo Takoe MUKPOKOHTpOILIEP?

A) YcTpoHcTBO AJis yIpaBIeHUS AIEKTPUUCCKIUMHE ICTISIMHU;
b) UnTerpanphas cxema, 00 AMHSIONIAS TIPOIIECCOP, TAMSTH U

nepudepuio;

B) IIporpamma amnst pa3paOOTKH SIEKTPOHHBIX YCTPOWCTB;
I') UaTepdeiic mist CBSI3M MEXAY KOMIIBIOTEPOM U BHEIITHUMHU

YCTPOWCTBAMH.

MK-1.]1.1

Kakoii peructp ucmonb3yeTcs I HACTPONKY HalpaBiIeHUs PadOThI

BBIBOJIOB IOPTa B MUKPOKOHTpoIuiepax AVR?

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

TK-1.]1.1

Uro takoe PWM (WupoTHO-UMITYJIbCHAS MOTYIISIITHS ) ?

A) MeToa 3anuThl MUKPOKOHTPOJUIEPA OT Meperpesa;
Bb) Crioco6 yBenuyeHust TAKTOBOW 4aCTOTHI;
B) TexHosiorust peryiupoBaHus MOIHOCTH IIyTEM M3MEHEHUS IIIMPUHBI

HUMITYJIBCOB;

I') Meton nepeaayuu JaHHBIX 10 [TOCIIEI0BATEILHOMY HHTEP]ENCY.

TK-1.]1.1

UTto Takoe mpephIBaHUE B MUKPOKOHTpoOLIEpe?

A) Ilpomecc 3arpy3ku IpOIINBKY;

Bb) Ommnbka B mporpamme;

B) Co6oit mutanus;

I') CoGbITHE, KOTOPOE BPEMEHHO MTPUOCTAHABIUBACT BHITIOJTHEHUE OCHOBHOM

MIPOTPaMMBI.

MK-1.]1.1

KakoBa ocHoBHas (hyHKIIHS TaliMepa/cueTdnka B MUKPOKOHTpoIIIepe?

A) YmpaBieHue MUTaHUEM;

b) O6paboTka TaHHBIX;

B) Usmepenne BpeMeHH W KOJIMYECTBA COOBITHIA;
I') I'enepanust 3ByKOBBIX CUT'HAJIOB.

MK-1.]1.1

NPeONONCEHHBIX U PAIGEPHYMBIM 000CHO8ANUEM 8blO0pa

2 mun. 3adanue KOM6uHup0661HH020 muna c 66160p0M HECKOJIbKUX eapuannioe omeema u3

Wnctpyknus: [TpounTaiite TeKCT, BRIOEpUTE MPABUIBHBIC BAPUAHTHI OTBETA U 3AIHIINTE
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ApPrYMCHTHI, O6OCHOBBIBaIOH_[I/I€ BBI60p OTBCTOB

Kakue u3 MEPCUUCIICHHBIX aPXUTCKTYP OTHOCATCSA K MI/IKpOKOHTpOJ'IJ'IepaM?

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

B) AVR;

I') PIC.

MK-1.]1.1

Kakue peructpsl 0OBIYHO MPUCYTCTBYIOT B MUKPOKOHTPOILIEPE ISt
yIpaBJeHHs TOPTaMH BBOJA-BbIBOAA?

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

B) CACHE (Cache Register);

I') DDR (Data Direction Register).

MK-1.]1.1

Yro Takoe IMpEephLIBaHUs B MHKpOKOHTpOHHean?

A) TIporpaMMHBIe KOMaH/IBI JJIs1 YBEJIUYECHUSI CKOPOCTH paboTEHI,

B) Crioco6 opranu3aliii MHOT03a1a4HOCTH;

B) Mexanu3M 00pabOTKH OMNOOK;

I') CoOprTHS, KOTOPBIE BPEMEHHO OCTaHABIMBAIOT BBHITIOIHEHHE OCHOBHOM
IIPOrpaMMBI.

MK-1.]1.1

Kakwue ¢yHkImun BemonHseT cToposkeBoit Taitmep (Watchdog Timer)?

A) KoHTpOns BpeMeHH BBITIOTHEHHS ITPOTPAMMBL;

b) O6paboTka npeprIBaHUil;

B) YBenuuenune npon3BoUTEILHOCTH MUKPOKOHTPOILIEPA;
I') Ilepe3arpy3ka cUCTEMBI IPU 3aBUCAHH.

TK-1.]1.1

10

Yro takoe GPIO (General Purpose Input/Output)?

A) TlopT st mepenauu 3ByKa;

b) YHuBepcanbHbIe MOPTHI AJIs BBOJIA U BBIBOJA JaHHBIX;
B) CneunanusupoBaHHbIe TOPTHI IS N (GPOBAHNUS,

I') MaTepdeiic mis moaKIIIOUYeHNS BHEIITHUX YCTPOUCTB.

MK-1.]1.1

3 mun. 3aoanue 3AKpbIMO2o muna Ha yCmaHno6J1eHUue Coomeemcniseusl

WNuctpykuus: [IpounTtaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE. K Ka)Kq0i MO3ULIMU, JAHHOU B
JIEBOM CTOJIOIIE, IOJIOEPUTE COOTBETCTBYIOIIYIO ITO3UIHIO B IIPABOM CTOJIOLE

11

VYcTaHOBUTE COOTBETCTBUE TCPMUHOB

1GPIO A) Mogymsityst IIMPUHBI UMITYJIbCA JIS
YIPaBJICHHUS MOIIHOCTBIO.

2PWM b) UnTepdetic nis mpeoOpa3oBaHus aHAIOTOBOTO
CUTHaja B u(poBOii.

3ADC B) ITopT BBOa-BEIBOAA TSI TTOAKITIOYCHUS
BHEIIHHUX YCTPOUCTB.

I') [IpoToko:n nepenavyn JaHHBIX MEXITY

MHUKPOKOHTPOJIEPAMHU.

TK-1.]1.1

12

YcTanoBUTE COOTBETCTBHE TEPMUHOB

1UART A) AcHHXpPOHHBIN TPOTOKOJI AJ1sT 0OMEHa
JAHHBIMU MEXJTy YCTPOHCTBAMHU.
2 SPI B) IlocnenoBarenbHblil nHTEpdEHC 115 CBSI3U C

HCIIOJIB30BAHMEM JIBYX ITPOBOJIOB.

MK-1.]1.1
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312C B) BrIcOKOCKOPOCTHOM CHHXPOHHBIN HHTEp]Eiic
C MOJAEP’KKON HECKOJIBKUX YCTPOMCTB.
I') Ilporokon aiist nepenauu nansbix yepes USB.

Y CcTaHOBHTE COOTBETCTBHE TEPMUHOB K-1.4.1
1 EEPROM A) BeicTpast K3II-aMATh BHYTPU IIPOLIECCcopa.
2RAM b) DHepronesaBrcumasi TaMsITh U XPAHCHUS
IPOrpaMMHOIO KOJa.
3 Flash B) DHeprozaBucumas naMATh 1)1 BpEMEHHOTO

XpaHEHUS TaHHBIX.
I') DHepronesaBucHMast MaMSITh IS XPaHEHHUS

JaHHBIX.
YCcTaHOBUTE COOTBETCTBHE TEPMUHOB IK-1./1.1
1 Watchdog Timer A) Moaynb it OTCIICKUBAHHS PEATbHOTO
BPEMCHHU.
2RTC B) YcTpoiicTBO 1715 reHepaliy CAyYaiHbIX YHCeN
3DMA B) Taiimep, KoTOpBIi epe3arpyxaeT CUCTEMY

IIpU 3aBUCaHHU.
I') KonTpoiiep amns mpsMoro JocTyma K maMsTH
0e3 yJacTus Iporeccopa.

VY CTaHOBHTE COOTBETCTBHE TEPMHUHOB IK-1.1.1
1 Oscillator A) Moaynb it YMHOKEHUS WM ACTICHUS
Y4aCTOTHI.
2PLL b) 'erepatop TaKTOBBIX CUTHAJIOB IS
CHHXPOHU3AIHN PaOOTHI.
3 Clock B) VerpoitcTBo 11t co3aanus cTabUIBHOM
Y4aCTOTHI.

I') YerpoiicTBo 1utst mpeoOpa3oBaHUs HAIPSKEHUS

4 mun. 3aoanue 3AKpblmMoco muna Ha yCmaHoelenHue nocne0o08amenbHOCmu

Wnctpyxkuus: IlpounTaiite TEKCT U yCTaHOBUTE MOCIEA0BATENIbHOCTD. 3alUIINTE
COOTBETCTBYIOIIYIO ITOCIIEI0BATEILHOCTE OYKB CJI€Ba HAIIPaBo

KakoBa mpaBuiibHas MOCIIE0BATENHHOCTH STANIOB MTPOrPaMMHUPOBAHUS IK-1.11.1
MUKPOKOHTpOJuIepa’?

A) KoMmrmmsus;

b) [IporpammupoBanue;
B) Hanucanue xona;

I') Otnagxa.

VYkaKuTe MPaBUIIbHYIO MOCIEA0BATEILHOCTh paboThl ¢ GPIO-nopramu IK-1.1.1
MHKPOKOHTpOJLIEpa:

A) Hacrpoiika pexxnma;
b) ; Mannmanu3amnus mopra
B) UrteHnue/3anuch JaHHBIX.

[opsinok padotel ¢ UART i nepenayun JaHHBIX: [K-1.14.1

A) ; Hactpoiika mapaMeTpos;
b) Ilpuem nanHbIX;

B) Manmmanuzammst UART;
I') [lepenaua qaHHBIX.

Kakas nocnenoBarenbHOCTh ipu padote ¢ LIIUM (mupoTHO-UMITYIIECHOM IIK-1./1.1
MOJYJIsIIEeH)?
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A) Hactpoiika ko3¢ dunpieHTa 3aroaIHeHus;
b) Naunmanu3zanus TaiimMepa;
B) I'eneparnus curHana.

20 Kakas mocneoBaTenbHOCTh JSHCTBHIA TTPH UCTOIb30BaHuu SPI? IK-1.1.1
A) Ilpuem naHHBIX;
b) Ununuanu3zanus;
B) Ilepenava maHHBIX;
I') Hactpoiika mactepa/BezoMoro.
5 mun. 3a0anue omkpuIMO20 MUNA C PA36EPHYMBIM OMBEMOM
Wuctpyxkmus: [IpounTaiite TEKCT U 3aMAIINTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET WIIH
HaMHIIATE MPOMYLICHHOE CIOBO/CIIOBOCOYETAHHE
21 Urto Takoe MUKPOKOHTPOJUIEP U KAaKOBBI €0 OCHOBHBIE KOMIOHEHTHI? TIK-1.J1.1
22 Uro Takoe perucTpbl B MUKPOKOHTPOJUIEPE U KaK OHH UCTIONB3YIOTCS? TIK-1.J1.1
23 Yto Takoe npephIBaHKA M KaK OHM 00pabaTeiBaroTcsi B MUKpokoHTpommtepax? | ITK-1.71.1
24 Kak paboTaeTt Tafimep B MUKPOKOHTpoOJLIEpe? TIK-1.J1.1
25 Yro Takoe AIIIT 1 KaK OH HUCITOIB3YETCS B MUKPOKOHTpOJLIEpax? TIK-1. /1.1

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaroIUXCsl 3a09HON (hOPMBI

o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PaOOT

1 Hanwucatps nporpaMmy a1 HHULIMAIW3ALUHU IOPTOB BBOAA/BbIBOIA. Peann3oBarh
MHTaHUE CBETOAMO/1A C UCIOJIb30BAHUEM 3a/ICPKEK

2 Hanmcats nporpaMmy juist ynpaBjieHHUsl CBETOAMOIAMHU YEPE3 KHOIIKY.

3 Hanucates nporpammy ajisi reHepaliii CUTHaJIa ¢ 33aHHOM 4acToTol. Peann3oBars
yIpaBiieHHE SIPKOCThIO cBeToinoAa ¢ noMotbio MM (PWM).

4 Hanwucates nporpammy a1 00pabOTKH IpepbIBaHMs OT KHOMKH. Peann3oBaTh cueTyuk
Ha)KaTUH KHOIIKH C MCIOJIb30BAHUEM NPEPhIBAHUM.

5 Hamnucars nporpaMMy auis CYUTBIBAHUS aHAJIOTOBOI'O CUTHAJIA ¢ JaT4yMKa. Peanu3oBars
BbIBOJI 3HaueHus HanpskeHust Ha LCD nnu yepe3 UART.

6 Hanucats nporpammy ains nepenaun nanusix uepes UART. PeannsoBate
B3alMO/ICIICTBHE ¢ BHEUTHUM YyCTpoiicTBoM depe3 [2C (Hampumep, UTeHUE TaHHBIX €
JaTYNKA TEMIIEPATYPHI).

7 Hanucats nporpammy ains 3anucu ganabix B EEPROM. PeannszoBath coxpaneHue
COCTOSIHMSI YCTPOMCTBA IPU BBIKJIIIOYEHUH IUTAHMUSL.

8 Hamnmcars nporpaMmy it ynpasiieHHUs TIOJIOKEHUEM CepBoIprBoa. Peann3oBars
YIIPABJICHUE CKOPOCTBIO BpallleHus ABUrarens ¢ nomouipro M.

9 HanucaTs nporpamMmy Ai1sl CYMTHIBAaHUS JAHHBIX C 1aTYMKa TeMIlepaTypsl. Peann3oBars
CUCTEMY OINOBELIEHUS NTPU JOCTUKEHUH KPUTHUYECKUX 3HAYCHHM.

10 | Hammcars nmporpaMmy ¢ UCIOJIb30BaHUEM IUTAHUPOBIIMKA 3aa4. Peanu3oBarb
OJIHOBPEMEHHYIO pabOTy HECKOJIBKUX MPOIIECCOB (HApUMeEpP, MUTAaHUE CBETOINO/1A U
CUMTBHIBAHUE JTAHHBIX C IaTYHKA).

11 | Hanwucatp nporpaMmy Jiisl IEpeBOAa MUKPOKOHTPOJIIEpA B CISIINNA PEKUM.
Peann3oBaTh NpoOyXk/IeHHE YCTPOUCTBA 10 CUTHATY OT BHEIIHETO HCTOYHHKA.

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLENyphl  OLIEHUBAHHSA

MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLHUH, COJIEpKarcsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpylOIIUX MOPAAOK MU MPOLEAYPY
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MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaromuxcs
'YAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKa3aHus JJIs1 OOYYalOIUXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
MaTepuana

OCHOBHOE Ha3HAYCHME JICKLIIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOoKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOM JieKLuu B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJNYYUTHh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHHUH
(byHAaMEHTaIbHBIX MpOOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO II03HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpblBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sacTé 3HaHUs, €€ HpoOseMbl, JaeT LENbHOE INPEJCTaBICHUE O IUCLUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMUMUCS JIGKIIMOHHOTO MaTepraa;

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHUW, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEJIEBOM YCTAHOBKON K Ka)KJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTeIeM;

— pa3BuTHEe HIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K  TpeAMETy H
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIJICHUS.

— MOSABJEHUE HEOOXOJUMOTro HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITEIbHON paboThI;

— IIOJIy4YCHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKHM U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI ~MaTepuad MOJXKET COINPOBOXKAATHCS JIEMOHCTpAalUUed CllalijoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMATHK M0 JUCLUIUIMHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIIMOHHOTO MaTepuaIa;

— JIeKmoHHBINM MaTepuai MpeACTaBIAETCS IPENOIaBaTeIsIM YCTHO;

— Jleknus COCTOMT M3 TpPEX OCHOBHBIX 4YacTEH: BCTYNMTEIBHOW, OCHOBHOW M
3aKIIIOUYUTEIBHOM,

— BcerynurenbHas 4acTh OnpeaeiseT Ha3BaHUe TEMBI, IUIaH U LEJb JICKLUH;

— B OCHOBHOH 4acTH JEKLHMH PEAINU3YETCSd HAYYHOE COACP)KAHHUE TEMBI, BCE ITIABHBIC
Y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CHUCTEMA J0KA3aTENbCTB C MCIIOJIB30BaHHMEM HauOoiee
1eJ1eCO00pa3HBIX METOAMYECKUX MPUEMOB;

— 3akmouMTeNbHas 4acTh HMeEET Ielbl0 0000mare B KpaTKUX (OPMYIMPOBKaX
OCHOBHBIE HJIEH JIEKIIUH, JIOTHYECKHU 3aBepIIas €€ KaK eJOCTHOE TBOPEHHUE;

— OraenbHbIE BUABI JIEKIUI MOTYT UMETh CBOM OCOOEHHOCTH KakK IO COJEPKAHUIO, TaK

U TI0 CTPYKTYpE.

11.2. Meroauueckue yKazaHUsl Il OOYYarOIIUXCsS MO BBITIOJHEHUIO JT1a00PaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUHCs MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUSATHI.
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Brimonaenne nmabopaTOpHBIX pabOT OOydarOmMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBL, OIpenensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroLIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUILINHBL,

— 3aKperuvleHHe, Pa3BUTHE M JeTalu3alus TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKITHSIX;

— TOJIyueHHe HOBOM MH(OPMAIMH 110 U3Y4aeMOH JTUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3agaHue B TpeOOBaHHUA K IPOBEACHHMIO JJa0OPAaTOPHEBIX padoT

Crucok 3amanmii mpenctaBieH B n 4.4, tabmuma 6. JlaboparopHble pabOThI ciieqyer
BBITIOJIHSITH B XOJIe¢ IIPOXOXKJICHHUS Kypca, BHHMATEIIBHO pa30upas IpeICcTaBICHHBIN
METOJMYECKUI MaTepuall pernojaBaTelieM, ¢ 3arpy3Koi BEITIOJTHEHHBIX pa0OT B YCTAHOBIICHHBIC
B «JImunom kabunere ['YAID» cpoku s Kak10i pabOTHI.

CtpykTypa B hopMa OTUETA O JJabopaTOpPHOM padboTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIOYATh B Ce0S: TUTYJIBHBIH JIHCT,
(GOpMYITMPOBKY 3allaHUs, TCOPETUYECKUE IIOJIOKEHHSI, WCIIOJIb3YeMbIe TIPU BBIIIOJHCHUU
1ab0paToOpHOH pabOThI, OMMCAHKUE MPOIECCa BBITTOJIHEHUS J1a00paTOpHON pabOTHI, TIOTyYCHHBIC
pE3yJIbTAThI U BBIBOJIBI.

TpebGoBanus Kk ohopMIIEHHIO OTYETa O TabopaTopHOi paboTe

[To xaxmoit mabopaTopHOil pabOTE BBIMOJIHIETCS OTIAEIbHBINM OTYeT. TUTYIBHBIN JHUCT
obopmiIieTcss B COOTBETCTBUM C ImabimoHoM (0Opasiom), mpuBeAcHHbIM Ha caidte ['VAII
(www.guap.ru) B pasaene «CekTop HOPMaTUBHOW OKyMEHTAlMW». TEKCTOBBIC U TpaduiIecKue
MaTepuaisl opopMIsIIOTCS B cooTrBeTcTBUM ¢ nedcTByrommMu ['OCTamu u TtpeboBaHUsMH,
npuBeaeHHbIMU  Ha caiite ['YAIl (www.guap.ru) B pasmene «CekTop HOpPMaTHBHOM
nokyMmeHTaruu». OTdeTsl 1O JabopaTopHOW paboTe 3arpykaroTcs B JIMYHBIA KaOWHET
oOyuarolierocsi B ycraHoBjieHHbIE B «JInunom kabunere I'Y AID» cpoku ans kaxaoi paboThl.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xoze BBIIOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYaAIOLIUIICS BBIMOJIHAET paboTy MO
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE INMpENojAaBarelis, HO 06e3 ero HemocpeACTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi (opme O00ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe MIaHUpOBaHUE pabovero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU U CHUCTEMaTH3allMM MPUOOpeTaeMbIX 3HAHUU, OOECleYHBAEeT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B MEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBSIIONIMMH  CAMOCTOSTEIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHa 1o JUCIHUIINHE;

— METOJUYECKHE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i o0ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.4. MeTtoauueckre yKazaHus [UIsl OOyYaroIIMXCS IO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.
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Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJIb KadyecTBAa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMECTpa C IIeJbI0 OICHMBAHUS XO0Jla OCBOCHUS
JUCLHUTIIINHBI.

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUYHOW AaTTECTALMU OCYILIECTBIIAETCS B
cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyieM KOHTPOJE YCIIEBAEMOCTH U
OpOMEXyTouHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcs TO NpOrpaMMbl BBICIIETO
oOpazoBanusi» U «O MOAYJIbHO-PEUTHHIOBOM CHCTEME OILICHKM KadecTBa y4yeOHOH padoThl
crynentoB B 'Y AIy.

[IpoBeneHune TeKymero KOHTPOJIsSl YCIEBAEMOCTU OCYLIECTBISIETCS C IMOMOIIbIO TECTOB,
npuBeeHHBIX B Tabiwie 18. OueHnBaHue TEKYIMEro KOHTPOJIS yYCIIEBAEMOCTH OICHHBACTCS 10
YEeThIpeX OanpHOM CUCTEME:! «OTJIIMYHOY, «XOpOILIO», «yIOBJIETBOPUTEIBHOY,
«HEYAOBJIETBOPUTEIBHOY.

11.5. Meroauyeckue ykazaHus Ijisi OOYHarOUIMXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTECTALINN.

[Ipomexxyrounass  arrectanusi  OOy4yaromIMXCsl — HpPEAyCMaTpuBaeT  OLIGHUBAHHE
IPOMEXKYTOUHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
cedst:

— 1uddepeHIMpPOBaHHBIM 3a4eT — 93T0 (opMa OLEHKM 3HAHUM, IOJy4YEeHHBIX
00yyaromuMcs pU U3YYEHUHU TUCLMIUIMHBI, IPU BBIIOJHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEIBCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTALlMOHHON OLIEHKOU
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHO.

JuddeperunrpoBanHblii 3a4eT 00yYArOMIMNCS TOXYYaeT TPU BBITOJHECHUHA W C/Iadye He
meHee 80% 1abopaTopHbIX paboT, BEITOJHEHHBIX B ITOJIHOM 00BEME M 3aUTEHHBIX KOHTPOJIbHBIX
paboT, MPOWIEHHOMY M CIAHHOMY TECTUPOBAHUIO TEKYILErOo KOHTPOJIS C OLIEHKOW HE HHUXKe
«YZAOBIIETBOPUTEIBHO», YIOBICTBOPUTEIBHOM MOCEIIAEMOCTH 3aHITHH.
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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
Kadeapol

Iommuce
3aB.

kadempoit
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