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AHHOTaNINA

Huctumummna «IIporpaMMupoBaHie MUKPOKOHTPOJIEPOBY» BXOIHUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/

CIEUAIILHOCTH 13.03.02 «OIEKTpO3HEPreTUKa u INEKTPOTEXHUKA»
HanpaBieHHocTH/crienranu3aimu - «LluppoBas  sHepretukay. JlMCUMIUIMHA — peaM3yeTcs
Kaeapoit «Ne32».

JucuumnnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETCHIINN

I[IK-1  «crmocoOeH  MpUMEHSTh  TEXHOJIOTMM  WCKYCCTBEHHOIO  WHTEIUICKTa B
npodecCuOHANBHOM e TEIIbHOCTI

I[IK-2  «CnocobGeHn  ydyacTBOBaThb B  HAy4yHBIX  HCCICAOBAaHHAX  OOBEKTOB
npoecCuOHANBHOM e TEIIbHOCTI

[1IK-5 «CnocobGeH npoBOAUTH aHAIW3 M KOHTPOJb MapaMETpOB U YCIOBUH pabOThHI
OTZIEJIbHBIX KOMIIOHEHTOB 3JIEKTPO3HEPTETUYECKON CUCTEMBD)

Conepkanve AMCIHUIUIMHBI OXBAThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C HM3y4YCHHEM
INPUHLIUIIOB PAa0OTHl YCTPOWCTB W CHCTEM Ha 0a3e MHKPOIPOLECCOPHOM TEXHUKH M HX
MIpOrpaMMHUPOBAHUS.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO Tporecca: JEKIHH, JJA00paTOpHbIE padOThI, CAMOCTOSITEIbHAS PaboTa 00yYarOIIerocs.

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJIS: TEKYIIMI
KOHTPOJIb yCIIEBAEMOCTH, MPOMEXKYTOUHAS arTecTanus B popme auddepeHnnpoBaHHOrO 3a4eTa
(9 cemectp).

OO0mas TpyI0EeMKOCTh OCBOCHHS IUCIMIUIMHBI COCTABJISET 2 3a4ETHBIX CJIMHHIBI, 72
yaca.

SA3bIK 00yUYeHHUS 110 AUCIHUIUIMHE KPYCCKUN»



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lespto TUCHMIIIIMHEI ABJISETCS (GOPMUPOBAHUE y CTYACHTOB 3HAHUH, YMEHUI U HaBBIKOB
B 00JacTH IpOrpaMMHUPOBAHUS YCTPOMCTB M CHUCTEM Ha 0a3e MUKPOIIPOLECCOPHOM TEXHMKH,
paboTa ¢ BBICOKOYPOBHEBBIMHU SI3bIKAMM IPOIPAaMMMPOBAHUS, Pa3pabOTKU BEPXHErO YpPOBHS
YIPaBJIEHUS CUCTEMAMHU.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEMOH  y4acCTHUKaAMU
00pa30BaTeNbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICILIETO 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUTLINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabauie 1.
Tabmuna 1 — [lepeueHp KOMOETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS
Kareropus (rpynma) | Kox u HaumeHoBaHME Kon n HaumMeHnoBaHre WHIUKATOpa
KOMIIETEHIINHU KOMIIETEHIINU OCTHIKEHUS KOMIIETEHIINU
IIK-1.J1.1 mpuMeHSeT OCHOBHBIE aJITOPUTMEI
[1K-1 criocoben A.1mp P
MaIIUHHOTO 00Y4YEeHUS, KOMIIBIOTEPHOTO
MIPUMEHSATH TEXHOJIOTHH
3peHust, 00pabOTKH €CTECTBEHHOTO SI3bIKA,
[Ipodeccrnonanbubie | HCKYCCTBEHHOTO
METO/bI OIIEHKHA TOYHOCTH MOJE/IN Ha 0aze
KOMIIETEHIIUH AHTEJUIEKTA B N
. AHATMTUYECKON TIaT()OPMBI U/HITH SI3bIKA
poQeCCHOHAIBHON
MIPOrpaMMUPOBAHUS IS PEIICHUS
EATENLHOCTH
po(eCCHOHANIBHBIX 33J1a4 B 00JIaCTH
I1K-2 Criocoben
yuacTBoBaTh B HayuHbIx | [1IK-2./1.4 ucnonb3yeT cOOTBETCTBYIOIICE
[IpodeccuonaibHbIe | HCCIETOBAHUAX porpaMMHOe obecrieueHue st opopmiteHuUs
KOMIIETEHIIUH 00BEKTOB PE3yJIbTaTOB HAYYHO-UCCIIEI0BATEIBCKUX
npodeccuoHanbHOM pabot
NEeATEeILHOCTH
ITK-5 Criocoben
MPOBOJUTH AHAIU3 U [1K-5./1.4 ucnionb3yeT cuenuanbHOe
KOHTPOJIb MapaMEeTPOB M | TPOrpaMMHOE OOeCTIeUeHHUE IS
[Tpodeccuonanvubie | yCIOBUN pabOTHI MIPOrpaMMHUPOBaHUSI MUKPOKOHTPOJIJIEPOB U
KOMIIETEHIINHU OTHEIBHBIX HAaCTPOUKH TEXHOJOTUUECKHUX MapaMeTPOB U
KOMITIOHEHTOB PEXKUMOB PabOTHI OOHEKTOB
AJIIEKTPOIHEPTETHUECKON | TPO(PeCCHOHABHOMN JAESITEIbHOCTH
CUCTEMEI

2. Mecro nucuumianHsl B ctpyktype OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS

[IPY U3YyYECHUH CHEAYIOIIUX AUCLUUIUINH:
— «HMuadopmatuka»,
— «BpIcmasg MaTeMaTHKa»,
— «®Duszuka»,

— «AnropuTMH3aLUA U IPOrPaMMHUPOBAHUEY,

— «IIpompblnuieHHas IEKTPOHUKAY.

3HaHMs, TOJYYEHHBIE NPU W3YYEHHU MaTepuana JaHHOW IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSTENIBHOE 3HAYECHHE, TaK U UCIIOJIB3YIOTCS MPU U3YYEHUHN APYTUX JUCHUTIINH:

— «CucTteMbl 1 METO/IbI UICKYCCTBEHHOTO MHTEIUIEKTA B 3JIEKTPOIHEPTETHKEY,

— «l/cnosHUTENBHBIE YCTPOMCTBA CUCTEM YIIPABICHUS.




3. O0BeM U TPyA0EMKOCTh TUCIUILIUHBI
JlanHbpie 00 obmemM o0beMe AUCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOH
paboTHI IO TUCHMIUIMHE (M pacHpeieeHue ITOM TPYA0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B

Tabnuie 2.
Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI
TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpaM
Ne9
1 2 3

Oowan mpyooemkocmep OuUCUUNIUHDL, 2/ 72 2/ 72
3E/ (4ac)
H3 Hux uacoe npakmuueckol no020moeKu 10 10
AyoumopHhuvie 3anamus, BCETO 4ac. 16 16
B TOM YHCJIE:

nexuun (JI), (gac) 6 6

npaktudeckue/cemunapckue 3aastus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 10 10

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 56 56
Buo npomescymounon ammecmayuu: 3adet, | Judd.
audd. 3auer, sx3amed (3auer, udd. 3au, Dk3.) 3a4. Hndd. sau,

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH TUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmmua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Pazgensl, TeMbI TUCITUTIIMHEI

Jlekiun
(dac)

KIT/KP
(qac)

JIP
(qac)

113 (C3)
(dac)

CP (uac)

Cemectp 9

Paznen 1. BBegeHue B MUKpOKOHTPOJLIEPHI.
Tema 1.1. Yto Takoe MUKPOKOHTpOJLIEp?
Tema 1.2. OTIM4YUS MEKPOKOHTPOJIEPOB OT
MHUKPOIPOIIECCOPOB.

Tewma 1.3. CpaBHEHHE MUKPOKOHTPOJIIEPOB C
mukportpoueccopamu u [IJIUC (FPGA).
Tema 1.4. O630p NOMyJISIPHBIX APXUTEKTYP
MHUKPOKOHTPOJIJIEPOB.

Tema 1.5. Knaccugukaius MUKpOKOHTPOJIJIEPOB
0 Pa3PSATHOCTH, TIPOU3BOIUTEILHOCTH U
00J1aCTsIM IPUMEHEHHUSL.

0,5




Paznen 2. 2 ApxutekTypa MUKPOKOHTPOJLIEPOB.
Tema 2.1. CTpykTypa MUKPOKOHTpOJIIIEPA.
Hentpansusiii nporeccop (CPU). OneparuBnas
namstb (RAM). [Tocrossanast mamsts (Flash,
EEPROM). Ilepudepuiinbie ycTpoiicTa
(taiimepsr, ALITT/ITAIL, UART, SPI, 12C u np.).
Tewma 2.2. OcobeHHOCTH TapBapCKON U (HOH-
HeriManoBckoi apxutektyp (RISC vs CISC).
Tema 2.3. PaboTa ¢ peructpamu
MHUKPOKOHTPOJLIEPA.

Tema 2.4. Konseiiepuzanusi 1 ONTHMHA3AIISI
BBITTOJIHEHUS] KOMaH]I.

Tema 2.5. IIpumepsl HHCTPYKITUHN TS pa3IMYHBIX
ApPXUTEKTYP.

Tewma 2.6. TakTupoBanue u copoc
MHUKPOKOHTpoJuIepa. [ eHepaTopbl TAKTOBBIX
curnanoB. Cxemsl cOpoca (Reset).

10

Paznen 3. 3 UncTpyMeHTHI pa3paboTKH.

Tema 3.1. aTErpUpOBaHHBIE CPENIbI Pa3padOTKU
(IDE): Atmel Studio. Keil uVision,
STM32CubelDE, Arduino IDE, PlatformlO, u ap.
Tema 3.2. SI3bIKH IPOrpaMMUPOBAHUS JUIS
MUKpOKOHTposutepoB: C/C++, Accembiep,
Python (manpumep, MicroPython) u np.

Tema 3.3. OTiag09HbIE HHCTPYMEHTHI:
nporpammatopsl u otnaauuku (ISP, JTAG,
SWD), noruyeckue aHaIn3aTOPbl, BUPTYaIbHbIC
COM-nopThl, HACTPOIiKa MPOEKTOB U yNpaBICHUE
3aBHCHUMOCTSIMHU.

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

0,5

0,5




Pa3znen 4. Hanncanue u otiaznka nporpamm.
Tema 4.1. GPIO (General Purpose Input/Output):
HACTpOIiKa BbIBOJIOB KaK BXOJI0B WJIH BBIXO/IOB,
YIpaBJIE€HUE CBETOANOJaMH, KHOIIKAMU U
JPYTMMHU BHEIIHUMH YCTPOUCTBAMMU.

Tewma 4.2. TaiimMepsl U CYETUUKU: UCIIOJIH30BAHUE
TalMepOB ISl CO3/1aHMs 3aJI€PIKEK, TeHepalus
CUTHAJIOB ¢ ucnonb3oBanuem LLIMM (PWM —
Pulse Width Modulation) ans ynpasnenus
CEPBOIIPUBOJIAMH U JIBUTATEIISIMU.

Tema 4.3. [IpepbIBaHus: MEXaHU3M PAOOTHI
IIPEPBIBAHUM, IPUOPUTETHI IIPEPBIBAHUM,
peanuzanus 00padOTYNKOB MPEPHIBAHUM.

Tewma 4.4. AnanoroBo-uugpoBbie
npeoOpazoBarenu (ALII): nacTpoiika u
ucnonb3oBanue ALIIl, uTeHre aHAIOTOBBIX
CUTHAJIOB, IPUMEPHI HCIIOJIH30BAHMSI TATYUKOB.

1,5

10

Paznen 5. MaTepdeiice 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. IlapamtensHbIe HHTEP(EHCH.
Tema 5.5. USB u npyrue BBICOKOCKOPOCTHBIE
uHTEpEHCHI.

Tema 5.6. CAN (Controller Area Network).

Tema 5.7. Ilpumepsl B3aMMOAEHCTBHS ¢ BHEIIHUMHU
yCTpoicTBaMH yepe3 MHTEPQEICHI.

10

Paznen 6. DHeprospheKTUBHOCTH U
ONTUMU3ALIHSL.

Tema 6.1. PexxuMbl s5HEprOCOEpEIKEHHS
MHUKPOKOHTPOJIIEPOB.

Tema 6.2. YrpaBieHue TaKTOBOW YaCTOTOM.
Tema 6.3. OnTuMHU3anUs KOJA JUTSE CHIDKEHUS
HHEPronoTpeOICHHMS.

Tema 6.4. IIpumepsl peanu3aiii aBBTOHOMHBIX
YCTPOMCTB.

0,5

Paszpnen 7. IIporpaMMupoBaHue peajsbHOrO
BpPEMEHH.

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

Tema 7.2. Co3naHue 3a/1a4 ¥ yIIpaBlIcHUE
pecypcaMu.

Tema 7.3. CuHXpOHU3AIUS 3a7a49 U padoTa ¢
ouepesiMu.

Tema 7.4. IlpuopuTeThl 3a/1a4 U MJIAHUPOBIIUKH.

0,5

7




Paznen 8. OTnanka u TecTupoBaHuUe.

Tema 8.1. MeToabl OTIAAKU: TOYKHA OCTAHOBA
(Breakpoints), iorupoBaHue JaHHBIX., aHATU3
paboThHI IPOrPaMMBbI C TOMOIIBIO OTJIATYHKA. 0,5 2 7

Tewma 8.2. TecTupoBanue MpOrpaMMHOTO
o0OecrevyeHus: IOHUT-TECTUPOBAHUE,
UHTETPAIMOHHOE TECTUPOBAHHE.

Paznen 9. CoBpeMeHHbIE TEXHOJIOTUU U TPEHIBI.
Tema 9.1. Unatepuer Bemeii (IoT):
nporpammupoBanue Wi-Fi u Bluetooth momyneid,
B3aUMOJICHCTBHE ¢ 00JIAYHBIMHU CEPBUCAMH, 0,5 4
CCHCOPHBIC CHCTEMBI U COOp JTaHHBIX.

Tema 9.2. be3onacHOCTb BCTPOEHHBIX CHCTEM:
3aIIMTa IPOIIUBKY, MU(POBAHNE TAHHBIX.

Hroro B cemectpe: 6 10 56

Hroro 6 0 10 0 56

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
o0ydJalomMMuUCs  OINpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBS3aHHBIX ¢  Oy;yuiei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.
Tabnuua 4 — ConeprkaHue pa3iesoB U TEM JICKIIMOHHOTO IHKJIA

Howme
p HaBBaHI/Ie nu coaepmaHHe pa3II€JIOB 1 TEM JICKIITMOHHBIX 3aHATUN
pasnena

1 Paznen 1. BBeneHue B MUKpOKOHTPOJLIEPHI.

Tema 1.1. Uto Takoe MukpokoHTpoiuiep? Jlekuus-6ecena. [loHuMars ompeiencHue
MHKpPOKOHTpPOJUIEpA, €ro Ha3Ha4eHHE U MECTO B BCTPOCHHBIX cucTteMax. MK, BcTpoeHHas
CHCTEMA, OJJHOKPUCTAIIbHASI CUCTEMA, TIepUpepHsL.

Tema 1.2. OTnuumsi MUKPOKOHTPOJUIEPOB OT MHUKPOMPOIECCOPOB. Jlekuus-Gecena.
YMetp aprymeHTHpoBaHHO BbeIOMpaTh Mexngy MK u MII ans KoHKpeTHOW 3amauu
POOOTOTEXHUKH. WuTerpanus nepudepun, sHepromnoTpedieHue, CTOMMOCTb,
MPOU3BOIUTEIEHOCTb.

Tema 1.3. CpaBHeHHE MHUKPOKOHTpOJUIEPOB ¢ Mukpomponeccopamu u ITJINC
(FPGA). Jlexums-6ecena. AHanu3MpoBaTh NPEMMYLIECTBA W OTPAHHYEHMS Pa3HBIX
wiatgopM JuIs 3amad  peajbHOro BpeMeHH. [lapamrenusm, neTepMHHU3M, THOKOCTB
KOH(UTYpaluu, BpeMst pa3paboTKH.

Tema 1.4. O030p NOMyJSIPHBIX apXUTEKTYP MHUKPOKOHTPOJUIEPOB. Jlekuus-Oecena.
3nate ocobernnocty apxutektyp ARM Cortex-M, AVR, PIC, RISC-V 1 ux npumMeHUMOCTh
B poOororexHuke. Habop UHCTpyKuUMil, 3KOCHCTEMa HMHCTPYMEHTOB, MOJAEPHKKA
COOOLIECTBOM.

Tema 1.5. Knaccudukauss MUKpOKOHTPOJJIEPOB MO Pa3psAHOCTH,
MIPOU3BOIUTENBHOCTH U 00JacTSIM NpuMeHeHusl. Jlekuus-6ecena. Knaccnduumposars
MK 1o TeXHHYECKHM IapaMeTpaM U BEIOMpaTh ONTUMAIBHOE PEIICHNE IS 3aJa4H.
8/16/32-6uT, TakTOBas YacTOTA, MAMSITh, IepudepHs, IIeHA/KAueCTBO.

2 Pa3znen 2. 2 ApxutekTypa MUKPOKOHTPOJUIEPOB.
Tema 2.1. CrpykTypa MuKpokoHTposiepa. Llentpanbneiii mporeccop (CPU).

8




OneparuBHas mnamiath (RAM). Ilocrosunas mamsare (Flash, EEPROM).
[lepucdepuiinpie ycrpoiictBa (taiimepsr, ALII/IIAIL, UART, SPI, 12C u np.).
Jlexumsa-6eceqa. llommmars (QyHKIMOHAaTBPHOE Ha3HadeHWe OmokoB MK w  mx
B3aumogeiictBue. IlluHa maHHBIX/agpeca, PETHCTPHI  CICHHMATBHOTO  Ha3HAYCHHS,
0TOOpaKCHUE TTAMSITH.

Tema 2.2. Ocobennoctu rapBapackoi u ¢poH-HeliMaHoBcKo# apxutektyp (RISC vs
CISC). Jlexuus-6ecena. OOBACHAT BIMSHHUE APXUTEKTYPhl Ha MPOU3BOIMTENLHOCTH M
a¢ddexTrBHOCTh KOAa. Paszmenenve mmH, KOHBeWep, HAOOp WHCTPYKIUH, MpeacKa3aHue
HEPEXO0/I0B.

Tema 2.3. PaGora c peructpamum MHUKPOKOHTpoyuiepa. Jlekuus-Oecema. YMeTh
KOH(HUTYpHPOBATh MepUdEpHio uepes MpsMyro paboTy ¢ peructpamMu. BUTOBBIC omepanu,
MAacKH, aTOMapHOCTb, BOJIATHJIbHBIC TIEPEMEHHBIC.

Tema 2.4. KonBeiiepuzauus U ONTUMH3AIUS BBIIOJHEHHUS KOMaH. Jlekuus-Gecena.
[ToHnMAaTh NPUHIMIBI KOHBEHEPHOIl 00pabOTKM M MPHMEHSATh ONTUMH3AIUHN Ha YPOBHE
kona. KonseliepHble cTamun, My3bIpbKH, MPeaBbIOOpKa, branch prediction.

Tema 2.5. Ilpumepsl WHCTPYKIHMHA A Pa3IMYHBIX apXUTEKTYp. Jlekums-Gecena.
YutaTh ¥ HUHTEPIPETHPOBATH aCCEMOJEPHBI KOJ Uil OTJIaAKA M ONTHMHU3ALHUH.
MHEMOHUKH, PeXKUMBI apecalns, Gpaaru COCTOSHUSL, CTEK.

Tema 2.6. TakTupoBanue u cOpoc MUKPOKOHTpoJIIepa. ['eHepaTopbl TAKTOBBIX
curHasioB. Cxemsl copoca (Reset). Jlekuus-6ecena. Hacrpausarh cucremy
TaKTUPOBaHUS B 00eCTIeYnBaTh HAAEKHBII COPOC CHCTEMBI.

Paznen 3. 3 UucTpyMeHTHI pa3paboTKH.

Tema 3.1. HurerpupoBannbie cpeabl paspabotku (IDE): Atmel Studio. Keil
uVision, STM32CubelDE, Arduino IDE, PlatformlO, u nap. Jlekuus-Gecena.
OddextuBHo ucnonszoBatk coBpemeHHble IDE mms paspabotku mox MK. Ilpoektnas
MOZACIb, KOMITWJIALWA, TAHKOBKA, IIJIarMHbI, YIIPAaBJIICHUC KOH(l)I/II‘ypaHI/ISIMI/I.

Tema 3.2. SI3bIkM mpPOrpaMMHUpPOBAaHUS [UIi MHKpPOKOHTposuiepoB: C/C++,
AccemOnep, Python (narmpumep, MicroPython) u np. Jlekuusi-6ecena. Boioupars 361k
OpOrpaMMHUPOBAHMSI B 3aBUCHMOCTH OT TpeOOBaHHU 3a/aud. YTpaBiICHHE IMaMSThIO,
ACTCPMHUHU3M, a6CTpaKHI/IH, HUHTCPHOPETALUA VS KOMITUJIAUA.

Tema 3.3. OTnagouHble HHCTPYMEHTHI: IporpaMMaTopsl U otnaguuku (ISP, JTAG,
SWD), noruveckue aHanu3atopbl, BHpTyadbHble COM-mOpTH, HACTpOWKa
MIPOEKTOB U YIPABJICHUE 3aBUCUMOCTIMU. Jlekuus-Oecena. [IpuMeHsTh anmapaTHbie U
MporpaMMHBIE CpPEACTBA OTIaAKM Juisi auarHoctuku cuctem. JTAG/SWD, breakpoints,
watchpoints, trace, orupoBanue, BUPTyaabHbIC TIOPTHI.

Tema 3.4. bubnmorexu u dpeiimopku: HAL (Hardware Abstraction Layer),
CMSIS (Cortex Microcontroller Software Interface Standard), RTOS (Real-Time
Operating System) u ap. Jlekuus-6ecena. Ucnonb3oBath abCTPaKIUU 11 yCKOPEHHUS
pa3paboTku 0e3 MmoTepyu KOHTPOJIS Haj pecypcaMu. AOCTpakiius 000pya0BaHus,
MEPEHOCUMOCTb, OBEpXell, KOHPUrypauus uepe3 KoHPur-aibl.

Paznen 4. Hanucanue u otnajka nporpamm.

Tema 4.1. GPIO (General Purpose Input/Output): HacTpoiika BBIBOJIOB KaK BXOJIOB
WM BBIXOJIOB, YNPAaBJIEHUE CBETOAMOJAMH, KHONKAMH W JIPYTUMU BHEUIHUMH
YCTpPONCTBaMHU. Jlexmus-6ecena. KoppekTtho KOH(QHUTYPHPOBATh UQpOBEIC
BXOJIbI/BBIXO/IBI JUISl B3AaUMOJICHCTBHS ¢ iepudepueit podota. Pull-up/pull-down, debounce,
open-drain, TOKOBBIE OrpaHUYEHUS.

Tema 4.2. TaiimMmepbl W CUETYMKH: HCIIONB30BAHUE TAMMEpPOB Ul CO3AAHUS
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3aJIepKEK, TeHepalusi CUTHAJIOB ¢ ucnosb3oBanueM [IIMM (PWM — Pulse Width
Modulation) st ynmpaBieHHs CEpBONPUBONAMH M JBUTATENsAMU. Jlekuus-Gecena.
reHepI/IpOBaTL TOYHBIC BPEMCHHBIC MHTEPBAJIbI U YIIPABJIAIOMINE CUTHAJIBI JJI IMPHUBOJIOB.
Prescaler, auto-reload, PWM resolution, capture/compare, input capture.

Tema 4.3. [TIlpepeiBanus: MexaHU3M paOOTBl IMPEpPBIBAHUH, PHOPUTETHI
NpepbIBaHUi,  peanu3anus  0o0paOOTYMKOB  mpepbiBaHui.  Jlekuus-Gecena.
Peann3oBeIBaThH PCAKTUBHOC ITOBCICHUC p060Ta qepe3 MCXAaHU3M HpCpLIBaHHﬁ. BeKTOp
MIpepHIBAaHAN, IPUOPUTETHI, BIOKEHHOCTh, KPUTHYECKHE CEKITHH, latency.

Tema 4.4. AnanoroBo-uiudpossie mpeodpazoBarenu (ALI]): HacTpoiika u
ucnonb3oBanue AL, uTeHre aHATOTOBBIX CUTHAJIOB, IPUMEPHI HCIIOJIb30BAHHMS
JaTYUKOB. HGKHI/ISI'6€C€)13. KOppeKTHO OHI/Iq)pOBI)IBaTI) AaHaJIOT'OBbIC CUT'HAJIbI JATYUKOB
IUTSL HaBUTanu® podoTa. Pa3psmHOCTh, 9acToTa THCKpeTH3anun, pedepeHCHOE
HampspKeHUe, IIyM, YCpEeTHEHHE.

Paznen 5. UnTepdeiicer cBsa3u.

Tema 5.1. UART (Universal Asynchronous Receiver/Transmitter). Jlexuus-6ecena.
Opranun3zanyst HaI&KHOTO MmociienoBaTenbHoro ooMena aanusiMu ¢ [IK/mMonynem. BogoBas
CKOPOCTb, CTapT/CTON-OUTHI, apuTeT, Oydepusamusi.

Tema 5.2. SPl (Serial Peripheral Interface). Jlekuus-6ecena. IloaxmoueHue
BBICOKOCKOpOcTHO# nepudepun. Master/Slave, CPOL/CPHA, moaunoxymieke, CS.

Tema 5.3. 12C (Inter-Integrated Circuit). Jleknua-6ecena. IToakmodeHne MHOKECTBA
ycTpoHcTB no AByxnpoBoauoi mune. Anpecanus, ACK/NACK, clock stretching, pull-up.
Tema 5.4. Ilapamnensubie uHTEpdEWCHL. Jleknusa-6ecema. PaGora ¢ ycrpoiicTBamu,
TpeOYIOIIMMH BBICOKOW NPOMYCKHON crmocoOHocTu. IlluHa nmaHHBIX, CTPOOHpPOBAHHE,
TaiMHHTH.

Tema 5.5. USB u papyrue BBICOKOCKOPOCTHBIE HHTEpdeiichl. Jlekuus-Gecena.
Endpoint, descriptor, CDC/HID/MSC xmacchl.

Tema 5.6. CAN (Controller Area Network). Jlekuusa-6ecena. WaeHTH(puKaTOpEL,
apourpax, CRC, error frames.

Tewma 5.7. Ilpumepbl B3aMOICHCTBHS C BHEITHUMHU YCTPONCTBAMHU Yepe3
untepdeicol. Jlekius-6ecena. MynbTUILIIEKCHPOBAHKE, IPHOPHUTETHI, Oy(epsl, MOTOKH.

Paznen 6. DHeprodpPpexkTHBHOCTH U ONTUMHU3AIIHS.

Tema 6.1. Pexxumbl sHeprocOepexeHHss MHKPOKOHTPOJUIEPOB. Jlekuus-Gecena.
ITpuMeHSITh PEKUMBI CHA TS TIPOJIJIEHMST aBTOHOMHOM paboTsl. Sleep/Stop/Standby, wake-
up sources, leakage current, retention.

Tema 6.2. YnpaBineHue TakTOBOW YacTOTOW. Jlekius-Oecena. YMeTh JUHAMHYECKU
macirrabuposath dacrory. DVFS (Dynamic Voltage and Frequency Scaling), idle tasks,
clock gating.

Tema 6.3. OnTuMu3aIuUs Koaa Ui CHUKCHHS dSHEpronoTpedieHus. Jlekuus-6ecena.
VYmeth mucath dHEprodddexTuBHBIN Kox 0e3 moTepu (QyHKIHOHATBHOCTH. Busy-wait vs
interrupt, ONTUMH3AIHS [IUKIIOB, OTKJIFOUYCHNE HEHCIIOIB3yEeMOH Nepudepuu.

Tema 6.4. [IpumMepsl peanu3anuy aBTOHOMHBIX YCTPOUCTB. Jlekiusi-Oecena. YMerh
MIPOEKTUPOBATH CUCTEMBI C YUETOM OanaHca "(pyHKIIMOHAIBHOCTh <> aBTOHOMHOCTB',
Energy budgeting, duty cycle, harvesting, cynepBu3op nmuTaHus.

Paznen 7. IlporpamMmmupoBaHue peaabHOrO BPEMEHH.
Tema 7.1. OcuoBet RTOS (Real-Time Operating System): FreeRTOS, Zephyr,

Contiki. Jlekuus-6ecena. Brui6upats u HactpauBath RTOS. 3amaun, miaHupOBIIMK, TUKH, heap,
koH(puryparus yepe3 FreeRTOSConfig.h.
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Tema 7.2. Co3maHue 3amad M ympaelieHHE pecypcamu. Jlekuus-Gecena. YMeTh
KOPPEKTHO pa3lIelsATh PEeCypchl MEXIy 3amadaMyd 0e3 TOHOK W B3aUMOOJIOKHPOBOK.
KpI/ITI/I‘lCCKI/IC CCKIIMU, MBIOTCKCHI, CCMa(bOpLI, IMPUOPUTETHLIC NHBEPCUH.

Tema 7.3. CunxpoHusanus 3amad u paborta ¢ ouepensmu. Jlekuus-Gecena. Ymers
OpraHu30BbIBATH obMeH JaHHBIMHM MEKAY 3ajad4aMiy 4CpPe3 OUCpeau U COOBITHS.

Tewma 7.4. IlpuoputeTsl 3a/1a4 U IIAHUPOBILUKH. Jlekiusa-0ecea. YMeETh HaCTpanBaTh
IIPUOPUTETHI I obecrieueHus JACTCPMHUHHUPOBAHHOI'O OTKJIIMKA KPUTUYCCKUX 3a1a4.

8 Paznen 8. OTnaaka u TecTUpoBaHUE.
Tema 8.1. Meronsl ommankum: TOYkM octaHoBa (Breakpoints), morupoBanwue
JTaHHBIX., aHAIW3 PabOThl MPOrpaMMbI C TIOMOIIBIO OTIam4YuKa. Jlekuus-Gecena.
CHCTEeMHO MOIXOMUTh K IOUCKY W YCTpaHEHHI0 OmHOOK B mpoekrax. Breakpoints,
watchpoints, ITM-noruposanue, core dump, stack overflow detection.
Tema 8.2. TectupoBaHue MporpaMMHOT0 OOEeCIIeUueHUs: FOHUT-TECTUPOBAHHUE,
UHTETPALIMOHHOE TECTUPOBaHUE. Jlekiusa-Oecena. YMeTs BHEAPATH MPAKTHKA
TECTUPOBAHUA IJIA TOBBIIICHUA Ha,[[é)KHOCTI/I KoJa.

9 Paznen 9. CoBpeMeHHbIE TEXHOJIOTHUHU U TPEHIBI.
Tema 9.1. Hurepuer Bemeit (IoT): mporpammupoBanue Wi-Fi u Bluetooth
MOJIyJIeH, B3aUMOICCTBHE C OOJIAYHBIMU CEPBUCAMU, CEHCOPHBIE CUCTEMBI U COOp
NaHHbIX. Jleknma-Oecema. YMeTb WHTETpHpoBaTh pobOotra B dkocucremy loT mms
YAANEHHOTO yIPaBIEHUA U MOHUTOPUHTA.
Tema 9.2. bezonacHOCTh BCTPOEHHBIX CHCTEM: 3alllMTa MPOIIKUBKH, UG POBaHUE
JaHHbIX. Jlekusa-Oecena. YMeTh 3aHIATh MPOIIMBKY U JaHHBIE POOOTA OT
HECAaHKIIMOHUPOBAHHOT'O JOCTYIIAa U aTaK

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb IIPUBEIEHBI B TAOJIULIE S.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyloeMKOCTb, |MIPAaKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

Bcero

44.

JlaGopaTopHbIe 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne HaumenoBanue 1abopaTtopHbIXx paboT TpyAOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MOATOTOBKU, | JUCLIHII
(gac) JIMHBI
Cemectp 9
1 [JIP 1 «VYnpaBneHue OJHUM U Tpynmnon 1 1 1-9
CBETO/IMOJIOBY
2 |JIP 2 «YmpaBieHue OIHHM U TPYIIIOW 1 1 1-9

11




CEPBOINPHUBOJIOBY

3 |JIP 3 «YmnpaBneHue OJHUM H TPYNIOH 1 1 1-9
[IArOBBIX JIBUTATENICI

4 | JIP 4 «YnupaBnenue 1uppoBbIM CErMEHTHBIM 1 1 1-9
WHIAKATOPOM)

5|JIP 5 «llonkiroyeHrne W TOJyYCHHE 1 1 1-9

uHbOpMAIMM C JIAaTYUKOB, OTOOpa)keHUe
UHPOPMAIMY HA AUCILICE)

6 | JIP 6 «Pabora ¢ wmaccMBamMH JaHHBIX. 1 1 1-9
[TogkmroueHne W yrnpaBieHHEe MEMOpaHHOU
KJIABUATYPbD)

7 |JIP 7 «Pabora c anamoroeiM u I[INM 2 2 1-9
MIOPTOM MHKPOKOHTPOJLIEPa»

8 | JIP 8 «Co3nmanue mnporpammbl YHpaBICHUS 2 2 1-9

YMHOM TEIUTUIEH)

Bcero 10 10

4.5. BeInonHeHne KypcoBOro NpoeKTa/ KypcoBOi pabOoThI
VY4eOHBIM IJIAaHOM HE MPELyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunbl caMmocTosTennbHON pabOTHI M €€ TPYA0EMKOCTh IIPUBEICHBI B TA0IHIIE 7.

Tabnuna 7 — Buasl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 9,
Bua camocrositensHOM paboThI

qac qac

1 2 3
M3yueHune TeopeTuYecKoro Marepuasia 15 15
nucuurnHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinmonuenue pedepara (P)
[ToaroToBka K TeKyuemMy KOHTPOIIIO 10 10

ycneBaemoctu (TKVY)

Jomamrnee 3ananue ([13)

KonTponbubie pabotel 3a04uHNKOB (KP3) 15 15

IToaroroBka kK npoMeXyTOYHOMN
OJITOTO POMEKYTOUHO 16 16

atrecrauuu (ITA)
Bcero: 56 56

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUarOMUXCs [0 JUCHUIUTMHE (MOJTYIIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl Il CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B
I.11. pa3aenoB 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3aHUN
[lepedyeHpb MeYaTHBIX U SJCKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— IlepeyeHb MevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

Hludp/ KommyectBo
bubnuorpaduueckas ccpiika
URL azpec 9K3EMILLIPOB B
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OubmoTeke
(KpoMe AIIEKTPOHHBIX
AK3EMILLIPOB)
URL: Martomms, A.O. [IporpammupoBanue
https://znanium.com | MUKPOKOHTPOJUIEPOB: cTpaTerus u TakTHka / A.O.
/catalog/product/102 | Martromms. - Mocksa : JIMK Ilpecc, 2017. - 356
7531 c. - ISBN 978-5-97060-098-6.
URL: Bopucesuu, A. B. Jlaboparopuast pabota No2.
https://znanium.com | IIporpammupoBanue LCD, ALl u 1-Wire B
/catalog/product/470 | CodeVision u Proteus 111 MUKPOKOHTPOJUIEPOB
093 AVR [Dnextponnsrii pecype] / A. B. bopucesuy.
- Mockga : Uu¢pa-M, 2014. - 19 c.
URL: [IpakTHyeckoe pyKOBOACTBO IO
https://znanium.com | mporpammupoBaniio STM-MHKPOKOHTPOJLIIEPOB :
/catalog/product/701 | yue6noe mocobue / C. H. Topraes, M. B. Tpury0,
847 N. C. Mycopos, [I. C. Ueptuxuna. - ToMmck :
N3p-Bo Tomckoro nonutex. yauBepcurera, 2015.
- 111 c.
URL: [Ipeaxo, M. PIC-MUKpOKOHTpPOJLIEPHI:
https://znanium.com | apxuTeKTypa U MPOrpaMMHPOBAHKE : CIIPABOYHHK
[catalog/product/210 | / M. Ilpenxo ; mep. ¢ auri. FO. B. Murienko. - 2-¢
3606 n3. - Mocksa : JIMK Ilpecc, 2023. - 513 c. -
ISBN 978-5-89818-370-7.
URL: AOns308, P. 3. IIporpamMmupoBanue Ha
https://znanium.ru/c | accembGepe Ha mardopme x86-64 / Abnszos P.3.
atalog/product/4092 | - Mockga :IMK Ilpecc, 2011. - 304 c.: ISBN 978-
90 5-94074-676-8.
URL: JIucunun, /1. B. I[IporpammupoBanne Ha sI3bIKe
https://znanium.com | accemGiepa : yuebnoe mocodue / JI. B. JIucuius.
/catalog/product/186 | - HoBocubupck : U3n-so HI'TVY, 2018. - 100 c. -
6916 ISBN 978-5-7782-3679-0.
URL: NBanos, B. H. IIporpaMmMmupoBanne 10rn4ecKux
https://znanium.ru/c | koHTpoOILTEPOB : yueOHOe mocobue / B. H.
atalog/product/2185 | Manos. - Mocksa : COJIOH-ITPECC, 2023. -
847 356 c. - ISBN 978-5-91359-404-4.
7. TlepedyeHb AIMEKTPOHHBIX 00OpPA30BaATEIBHBIX PECYPCOB
UH(POPMAIIMOHHO-TEIICKOMMYHHUKAITMOHHOU ceTh « THTepHeT»
[MepeueHn IIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH(OPMAIIMOHHO-
TEJIEKOMMYHUKAITMOHHON ceTn «MHTepHEeT», HEOOXOMUMBIX JUIsl OCBOCHHUS TUCIMILIMHBI

npuBeieH B Tabmuie 9.
Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «/HTepHeT)

URL anpec HaumenoBanue

https://pro.guap.ru/ DNeMEeHTHI 2JIEKTPOHHOTO Kypca MO JUCITUILINHE

pasmemensl BHyTpH DUOC I'Y ATl «UHTEerpripoBanHast
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‘ cpena oOyueHHs»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEMOIO IPHU OCYHIECTBICHUU
00pa3oBaTENILHOTO MpOoIEcca 10 JUCIUIIIHHE.

[lepeuenp UCHOIB3yEMOr0 MPOrPAMMHOT0 o0ecrieueHus npeacrasieH B Tadbnuue 10.

Tabmuna 10— [TepeueHr nporpaMMHOT0 00€CIICUCHHUS
No /it HaumenoBanue

1 DnekTpoHHas nHGopMaImoHHO-o0pa3oBarenbHas cpena ['Y Al « MaTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) paspadborana corpyaaukamu 'Y AIT
(BBemeHa B sKkcIutyartaiuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17),
nepeveHb MOJYJIeH U MX (YHKIMOHAIBHOE Ha3HAYCHUE H3JI0KEHBI IO CChUIKE
https://guap.ru/it/system/iso
2 OdurranbHbIN calT 00pa3oBaTeIbHON OpraHu3anuu B ceTh «HTepHeT
(https://guap.ru/), paspadoran corpyauukamu I'YAII (BBeJeH B 9KCILTyaTalHIO
[Mpukazom ['VAII ot 23.03.2023 Ne 05-145/23)
3 Microsoft Office 2019 (morosop I'VAIIL, undopmarius o JIUIEH3UH MPeICTaBIcHA
o ccbuike https://guap.ru/it/system/iso/po)

8.2. Ilepeuenn MH(OPMALMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHIUH 00pa30BaTEIBHOTO MPOLECCa MO AUCIUTUINHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabnuie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIPABOUHBIX CUCTEM

Ne /i Haumenosanue
1 OnexTpoHHbIN Katanor oubnuoreku ['YAII ¢ nocTymnom k 6a3e moaHOTEKCTOBBIX
u3nanuit (https:/lib.guap.ru.), moctym yepes JTUYHBINA KAOMHET YUTATEIS ONOTHOTEKH
I'YAII

2 Hayunas snexrponnas 6udianoreka «eLIBRARY» (https://elibrary.ru/), noctym gepes
TUYHBIN KabuHeT untarens oundnuorexu ['Y AT a taxxke no [P -agpecam 'Y AT

3 OBC «Jlanwy (https://e.lanbook.com/), moctym depe3 TUYHBII KAOUHET YUTATEIS
oubmmorexku ['YAIL a taxxe no IP -anpecam I'VAIIL

4 OBC Znanium (https://znanium.ru/), noctymn Yepe3 TUYHBINA KAOMHET YUTATEIIS
oubmmorexku ['YAIL a Taioke mo IP -agpecam I'VAIIL

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMeauiiHas J€KIMOHHAS ay IUTOPUS: 21-21 (yn. bonpinas
Crenmanu3upoBaHHas MeOelb; TEXHUYECKHUE CPeICTBA Mopckas, 1.67, mut. A)

o0yueHus, CITy’Kallue sl IPeICTaBIeHUs y4eOHOM
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https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po
https://lib.guap.ru/
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https://znanium.com/
https://znanium.ru/

uHpopManuy 60IbIION ayAUTOPUH; HAOOD
JTEMOHCTPAIIMOHHOTO 000pynoBanus (MHTepaKTUBHBII
MYJIbTUCEHCOPHBIN AUCIUIEH HA NIEPEKATHON CTOMKE
FocusTouch lnaronans 70" — 1 mr., [I9BM — 1 mrt.);
ObecnieueH IOCTYM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarenbhyto cpeny ['Y Al o okanbHON
BBIYHCIUTENILHOM ceTH win Touke nocryna WiFi.

2 | JJaGoparopusi KOMITBIOTEPHOT'O MOJIEITHPOBAHMUS: 31-04 (yn. BonbIas
— CHenuaTu3upoBaHHas MeOeTb; Mopckas, 1.67, mat. A)
— TEXHUYECKHUE CpEICTBAa  OOYYCHHs, CIyXamue  JUIs
npencrapicHuss yueOHo wuHbopmammu; [IOBM - Jlucroeit
uHTepaktuBHbIi HTC- 1 mrT.

JlaboparopHoe obGopynoBanme: [ID9BM — «Mecto pabouee
aBTOMAaTU3HpOBaHHOE» — 18 miT.

ObecnieueH 1OCTY B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarenbhyto cpeny ['Y Al o okanbHON
BBIYHCIIUTEIILHOM ceTH Win Touke nocryna WiFi.

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJI NPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00y4JaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Ta6muna 13 — CocraB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS IPOMEKYTOYHOHN aTTeCTaIluU

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUHBIX CPEACTB

Crucok BOITPOCOB;

uddepeHIUpPOBaHHEIN 3a4ET
Auddepertup TecTnl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOJIYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUN

Or1eHKa KOMITETEHITUH

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHIIMA
5-0ayutbHas mIKana P P (opmpo

OO6yuaromuiicst:

— TIyOOKO M BCECTOPOHHE YCBOMJI IIPOTPAMMHBIN MaTepHa,

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaraer;

— ONHUpasiCh Ha 3HAHHUS OCHOBHOW W JOMOJHUTENHHOU IUTEPATYypHI,
«OTIIAYHOY TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUS C MPAKTUICCKOU
«3a4TEHO» JeSATSIILHOCTHIO HAIPABIICHHUS;

— yMes0 000CHOBBIBAET M apTYMEHTUPYET BBIJIBUTAEMbIE UM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOJTHO BJIAJICET CHCTEMOM CITeIINATH3UPOBAHHBIX TTOHSTHH.

— npaBWIIBHO BEIMOIHMI OT 90% 1m0 100% TecTOBBIX 3ajaHuil .

OO6yuarormuiicst:
— TBEpJI0 YCBOMJI MPOTPAMMHBIN MaTepual, TPaMOTHO U IO CYIIECTBY
W3Naraet ero, Onupasich Ha 3HaHWS OCHOBHOU JTUTEPaTYpHI,

«XOpOoLIO» — HC JOMMYyCKAcCT CYICCTBCHHBIX HeTO‘IHOCTefI;
(GavTCHO» — YBA3BIBACT YCBOCHHBIC 3HAHHA C HpaKTI/IV—IeCKOI\/'I JACATCIIBHOCTBIO
HaIlpaBJICHU,

— apryMEHTUPYET Hay4YHbIE MTOJIOKEHNUS;
— JIENaeT BBIBOJLI U 0000IIEHUS;
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

— BJIaJICET CHCTEMOM CIIelNaTM3UPOBAHHBIX TTOHSTHH.
o *k
— IpaBUJILHO BBIMOIHWI OT 70% 10 89% TecTOBBIX 3a1aHUM .

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepual,
[0 CYLIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,

— JIOITyCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

«yIOBJIETBOPUTEIHO» | — UCTIBITHIBAET 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHMM 3HaHUN
«3aYTEHO» HaIpaBJICHHUS;
— cna0o0 apryMEeHTUpPYET Hay4YHbIE MTOJIOKEHUS;
— 3aTpyaHseTcs B (OPMYIHMPOBAHUHU BBIBOJIOB M 0000IICHNUH;
— YaCTUYHO BJIAJIEET CUCTEMOM CIELUAIU3UPOBAHHBIX TOHITUH.
— MPABWJIHHO BRINOJHUI OT 51% 10 69% TecTOBBIX 3aaHui .
— oOyyJaroluiics He YCBOWJ 3HAYMTEIbHOH 4YacTH IPOrpaMMHOIO
MaTepuaia,
— JIOTyCKaeT  CyNIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIpU
«HEY/IOBJIETBOPUTEBLHOY» | PACCMOTPEHUH NMPOOJIEM B KOHKPETHOM HAIIPABICHUH;
«HE 3aUTEHO» — UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHUU 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHUS,;
— He (GopMyITHpPYET BHIBOJOB U 00OOIICHHMIA. .
— NIPaBWJILHO BBINOJHWI MeHee 51% TecToBbIX 3aJaHui .
10.3. TunoBble KOHTPOJIbHBIE 33aHUS WM UHbIE MAaTEpUAJIBI.
Bompocsl (3agaun) as 9K3aMeHa IpeIcTaBlIeHbl B Ta0auie 15.
Tabmuna 15 — Bonpocs! (3agaun) s 9K3aMeHa
Kon
Ne i/m [Tepeuyens BompocoB (3a1a4) 115 IK3aMeHa
WHIMKaTOpa
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bompocs nud¢. 3auera npencrasieHsl B Tabauie 16.
Tabmuna 16 — Bonpocs! audd. 3adera
Kon
Ne n/nt [Tepeuens Bonpocos i qudd. 3auera
WHIMKaTOpa
1 Yto Takoe MUKPOKOHTpOJuIEp? IK-1.J1.1
Kakne  OCHOBHblE  apXMTEKTypbl  MHUKPOKOHTPOJIEPOB TIK-1]1.1
CYIIECTBYIOT? o
3 [lepeuncaure  OCHOBHBIE  SI3BIKM  MPOrpaMMHPOBAHUS TIK-1]1.1
MHUKPOKOHTPOJIJIEPOB.
4 UYto Takoe perucTp MUKpOKOHTpoJIIepa’? IK-1.J1.1
5 Kak paboTtaer nmpepbiBaHr€ B MUKPOKOHTpOJLIEpe? MK-1.1.1
6 Yrto Takoe PWM u re on npumensiercs? IK-1.J1.1
7 Kakue Turpl namsiTi MCHOJIB3YKOTCSI B MUKPOKOHTpoJIIepax? MK-1.J1.1
8 Yro takoe UART u kak oH pabotaer? IK-1.J1.1
9 Kakue mpeumymectBa umeer wucnoib3zoBanue SPI  mo K-1
-1..1
cpaBHenuto ¢ 12C?
10 UYro Takoe TaliMep B MUKPOKOHTpoJLIEpe? IK-1.J1.1
11 Kaxk pa6oraer ALII (ananoro-mudpoBoii mpeodbpazoBateiib)? IK-1.1.1
12 UYro takoe cropoxenoit Taiimep (Watchdog Timer)? IK-1.J1.1
13 Kakme  pexxumMbpl  dHEprocOEpekeHUs  CYHIECTBYIOT B TIK-1]1.1
MHUKPOKOHTpOJLIEpax? o
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14 Yro Takoe DMA 1 3aueM OH HyX€eH? IK-1.J1.1
15 Kak paboraet nmporokon [2C? IK-1.1.1
16 Uro Takoe GP1IO? IK-1.J1.1
17 Kakue (%aKTOpBI BJIMSIOT HAa BBIOOp MHUKPOKOHTpOJUIEpa IS TIK-1]1.1
IPOEKTA’
18 Urto takoe RTOS u 3aueM oH Hy)eH? IK-1.1.1
19 Kakue orambl BkIIOWaeT pa3paboTka MpPOrpaMMbl st TIK-1 1.1
MHUKPOKOHTpoJIIepa’?
20 Uro Takoe bootloader? ITK-1.J1.1
21 Kak pabotaet nporokona CAN? IK-1.1.1
22 Uto takoe EEPROM wu kak oHa ucnosib3yercs? IK-1.1.1
23 Kak paboraet npotokon USB? IK-1.J1.1
24 UTo Takoe CTeK BEI30BOB? ITK-1.J1.1
o5 Kakue ommOku M(;ryT BO3HUKHYTh TIpH paboTe ¢ TIK-1]1.1
MHUKPOKOHTPOJLIEpaMu?
26 UTo Takoe MHKPEMEHTHOE U JICKPEMEHTHOE KOJUPOBaHUE? ITK-1.J1.1
27 Kak paboraet mpotokon Modbus? IK-1.J1.1
28 Urto takoe CRC 1 3a4eM OH HyxeH? IK-1. 1.1
29 Kak paboraet npotokon Ethernet? IK-1.J1.1
30 UTo Takoe MyJIbTUILIEKCUPOBAHUE? ITK-1.J1.1

HepequL TEM JIA BBIIIOJIHCHUS KYpCOBOI'O HpOGKTa/ KprOBOﬁ pa6OTBI npeaACTaBJICHbI

B TaOauIe 17.

Tabnuna 17 — Ilepeyerb TeM Ui BHITOJHEHUS! KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

No 11/t [TpuMepHBIii TepedeHb TeM ISl BBITOJIHEHUS KYPCOBOTO IMPOCKTa/ KypCOBOM
- paboTHI
Y4eOHbBIM IUIAHOM HE MPEAYCMOTPEHO
Bonpockl s mpoBeleHHS MPOMEXKYTOYHOH aTTeCTallMd B BHIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

No /1t

IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

Kon

WHJIUKaToOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 BEPHO20 OMEEMA U3 Yemblpex

NPeONoANCEHHBIX U 0O0CHO8ANUEM 8bLOOPA

Wnctpykuust: [Ipounraiite TekcT, BEIOEpUTE MPABUIBHBINA OTBET U 3aIUIINTE APTyMEHTHI,

000CHOBEIBarOMINE BEIOOpP OTBETA

1 UT0 Takoe MUKPOKOHTpOIIEP?

A) YCTpOHCTBO A7 yIpaBIEHUSI MJIEKTPUIECKUMH LIETSIMU;

Bb) UurerpanbHas cxema, 00beUHSIONIAS TPOLIECCOP, TaMAITh U
nepudepuio;

B) [Iporpamma 111 pa3paOOTKH 3JEKTPOHHBIX YCTPOUCTB;

I') Unrepdeiic s cBsI3U MEXLy KOMIBIOTEPOM U BHELTHUMHU
YCTpONCTBaMH.

TK-1.]1.1

2 Kakoii peructp ucnosib3yeTcs AJ1s1 HACTPOWKH HampaBieHHUs: padOThI

BBIBOJIOB ITOPTa B MUKPOKOHTpoIiepax AVR?

A) PORTX;
b) DDRX;

TK-1.]1.1
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B) PINX;
I') REGx.

Uro Takoe PWM (IInpoTHO-UMITY IbCHAS MOTYJISALINS)?

A) MeTox 3aIuThl MUKPOKOHTPOJUIEpA OT TIePEeTrpeBa;

b) Crioco6 yBenmmueHus TAKTOBOW 4aCTOTHI;

B) TexHomorus peryaupoBaHus MOIIHOCTH IIyTEM U3MCHECHUS IIIUPUHBI
HMITYJIbCOB;

I') MeTon mepenayn qaHHBIX IO ITOCIIEAOBATEIEHOMY HHTEP(EHCY.

TK-1.]1.1

Yro Takoe IMPEPLIBAHUC B MHKpOKOHTpOJ’IJ’Iepe?

A) Ilponecc 3arpy3ku IpoOIINBKY;
b) Ommbka B mporpamme;
B) Co6oii muranus;

I') CoGbITHE, KOTOPOE BPEMEHHO MPUOCTAHABIUBACT BHIIOJHEHNE OCHOBHOM

MIPOrPaMMBI.

MK-1.]1.1

KakoBa ocHOBHast pyHKIHSA TaiiMepa/cueTdrKa B MUKPOKOHTpoJuepe?

A) YmpaBneHne nUTaHHEM;

b) O6paboTka TaHHBIX;

B) M3mepeHne BpeMeH! WM KOJIMYE€CTBA COOBITHH;
I') 'enepanus 3ByKOBBIX CHTHAIIOB.

TK-1.]1.1

2 mun. 3adanue KOM6MHMp06'aHH020 muna c 6bl60pOM HECKOJIbKUX 6apuanniose omeema u3

NPeONONCEHHBIX U PAIGEPHYMBIM 000CHO8ANUEM 8b100pa

Wnctpykuus: [Ipounraiite Tekct, BbIOEpUTE IPaBUIbHBIC BAPUAHTHI OTBETA U 3aIMIINTE

apryMeHTbl, 000CHOBBIBAIOIIINE BHIOOP OTBETOB

Kakwue 13 nepeunciieHHbIX apXUTEKTYp OTHOCITCA K MUKPOKOHTpoJIIepam?

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

B) AVR;

I') PIC.

MK-1.]1.1

Kakue peructpsl 0ObIYHO MPUCYTCTBYIOT B MUKPOKOHTPOJLIEPE ISt
yHpaBJIeHHs TOpPTaMHU BBOJIa-BBIBOIA?

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

B) CACHE (Cache Register);

I') DDR (Data Direction Register).

TK-1.]1.1

Yro Takoe NpeprIBaHUs B MUKPOKOHTPOJLIEpax?

A) TIporpaMMHBIE KOMaH/IbI JIJIs1 YBEITMYCHUSI CKOPOCTH paboThI;

B) Crioco6 opraHu3aliiy MHOT03a1a4HOCTH;

B) Mexanusm 00paOoTKH OmNOOK;

I') CoObITHS1, KOTOPBEIE BPEMEHHO OCTaHABJIMBAIOT BHINOJHEHHE OCHOBHON
MPOTPAMMBL.

TK-1.]1.1

Kakwue ¢pynkuum BeimonHsier ctopoxxeBoii Taiimep (Watchdog Timer)?

A) KoHTpOns BpeMeHH BBITIOTHEHHS TPOTPAMMBL;
Bb) O6paboTka npeprIBaHUii;
B) YBenmnuenune npon3BoIUTENHFHOCTH MUKPOKOHTPOJIEPA;

TK-1.]1.1
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I') Ilepe3arpyska ciucTeMBI IPH 3aBUCAHHU.

10 Yro takoe GPIO (General Purpose Input/Output)? IK-1.11.1
A) TopT mst mepenavn 3ByKa;
B) YHuBepcanbHbie OPTHI AJ1s1 BBOAA U BHIBOJA JAHHBIX;
B) CneunanusupoBaHHbIe TOPTHI IS KU GPOBAHNUS,
I') UnTepdetic ans moaxmoueHNs] BHEITHUX yCTPOWCTB.
3 mun. 3aoanue 3aKpvimo20 Muna Ha yCMaHos1eHue CoOoOmeemcmeaus
Nuctpykuust: [IpounTtaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K Ka)Knoi O3ULIMY, JAHHOU B
JIEBOM CTOJIOIIE, TOAOEPUTE COOTBETCTBYIOIYIO MO3UIMIO B IIPABOM CTOIIOIIE
11 VYcTanoBUTE COOTBETCTBHE TEPMUHOB IK-1.11.1
1GPIO A) Moaysisiiys IMUPUHBI UMITYJTbCA JIIIS
yIpaBJIeHHsI MOLTHOCTEIO.
2PWM B) Unrepdeiic mis npeobpazoBaHus aHATOTOBOTO
CUTHaja B IU(POBOI.
3ADC B) IopT BBOA-BBIBOAA JUTS TOIKITIOYCHHS
BHEIIIHUX YCTPOUCTB.
I') I[IpoToko:n nepenavyn JaHHBIX MEXTY
MHUKPOKOHTPOJIJIEPAMH.
12 VYcTaHOBHTE COOTBETCTBHE TEPMUHOB NK-1.J1.1
1UART A) ACUHXPOHHBIH IPOTOKOJ JUIsI 0OMEHa
JaHHBIMU MEXy YCTPOHCTBAMHU.
2 SPI b) [locnenoBaTensHBINM HHTEPGEHC IS CBS3H C
HCIOJIb30BaHUEM JIBYX IIPOBOJIOB.
312C B) BBICOKOCKOPOCTHOM CHHXPOHHBIH HHTEpdeiic
C NOJIEPIKKON HECKOJIBKHX YCTPOMCTB.
I') IIpoTokona myist mepenayn naHHbIX gyepe3 USB.
13 VYcTaHOBHUTE COOTBETCTBHE TEPMUHOB NK-1.J1.1
1 EEPROM A) BeicTpas K3lI-IaMATh BHYTPH MIPOIECccopa.
2RAM B) DHepronezaBucumas maMsTh TS XpaHEHUS
MIPOTPaMMHOT0O KOJIA.
3 Flash B) DHeprozaBucrumas namsTh 1J1s1 BPEMEHHOTO
XpaHEHUs TaHHBIX.
I') DHeprone3aBucumas maMsTh JJIs1 XPaHEHUS
JAHHBIX.
14 Y CTaHOBHUTE COOTBETCTBHE TEPMHHOB IIK-1./1.1
1 Watchdog Timer A) Moyib 1151 OTCIICKHUBAHUS PEATLHOTO
BpEMEHHU.
2RTC B) YerpoiicTBo 1uist reHepannu ciydaiHbIX YHCET
3 DMA B) Taiimep, KOTOpBIif TIepe3arpykaeT CHCTEMY
MIPU 3aBUCAHUH.
I') KonTposep amst mpsMoro ocTyna K maMsTiH
0e3 yuacTus npoueccopa.
15 YcTaHOBHUTE COOTBETCTBHE TEPMUHOB [K-1.14.1

1 Oscillator A) Moaynb Ui yMHOXKESHUS WIA ACIICHUS
YaCTOTHI.

2PLL b) I'enepatop TaKTOBBIX CUTHAJIOB IS
CHHXPOHU3AIUH PAOOTHI.

3 Clock B) YerpoitcTtBo st co3aanust CTabMIBHOM
YaCTOTEHI.
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| I') YerpoiictBo 1uist peoOpa3zoBaHusi HANPSKSHUS |

4 mun. 3aoanue 3axkpvimo2o muna Ha yCmMano8ieHue nocie008amenrbHOCMu

WNuctpyknus: [IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEAOBATEIEHOCTD. 3aITUIIIATE
COOTBETCTBYIOILYIO IOCIE0BATEIbHOCTh OyKB ClleBa HAIIPaBoO

16 KaxoBa nmpaBuiibHast MOCIEI0BATEIHLHOCTD ATAIIOB MPOrPaMMUPOBAHUS IK-1.1.1
MUKpPOKOHTpoIiepa’?

A) Komnumnsimus;

b) [IporpammupoBanue;
B) Hanucanue xona;

I') Otnanxa.

17 YKaXuTe MPaBIWIbHYIO MOCIEN0BATETHHOCT padboTsl ¢ GPIO-mopramu IK-1.J1.1
MHUKPOKOHTpOJLIEpa:

A) Hacrpoiika pexnma;
B) ; Maunuanu3anus mopra
B) Utenue/3anmch JaHHBIX.

18 [Mopsimox pabotel ¢ UART st mepenaun TaHHBIX: IK-1.4.1

A) ; Hactpoiika napamMeTpos;
b) I[Ipuem naHHbBIX;

B) Manmmamuzanms UART;
I') Ilepenaua naHHBIX.

19 Kakas mocnegoBarenpHOCT 1pu padote ¢ LHIMM (ImupoTHO-UMITY TECHOM IK-1.1.1
Moaysnueit)?

A) Hacrpotiika ko3¢ ¢uIrienTa 3aroIHeHS,
b) Mannuanuzanus taiimepa;
B) I'enepauus curnana.

20 Kakas mocnenoBatenbHOCTh JeiCTBHIA TTpH UcTioab30Barun SP1? [K-1.14.1

A) Ilpuem naHHBIX;

b) Naunmanuzanus;

B) [lepenaua naHHBIX;

I') Hactpoiika MacTepa/BeJoMOTO.

5 mun. 3a0anue omxkpoimozo muna c pa3zgepHymuiM Omeenmom

Wuctpykuus: [lpounTaiiTe TEKCT U 3aMUAIINTE Pa3BEPHYTHIII 0OOCHOBAHHBIN OTBET WIIH
HaIMLINTE MPOIYLICHHOE CJI0BO/CIIOBOCOYETAaHHE

21 UTto Takoe MUKPOKOHTPOJUIEP U KAKOBBI €0 OCHOBHBIE KOMIIOHEHTHI? IK-1.14.1
22 Uro Takoe perucTpbl B MUKPOKOHTPOJUIEPE U KaK OHH UCTIONB3YIOTCS? TK-1.J1.1
23 Yto Takoe NpephIBaHKsA U Kak OHM 00pabaThiBatoTcsi B MUKpokoHTpoitepax? | ITK-1.71.1
24 Kak paboTaeT taliMmep B MUKPOKOHTpOJLIEpE? TIK-1. /1.1
25 Uro Takoe ALIIT 1 kak OH KCITOJIB3YETCS B MUKPOKOHTPOJIEPax? TIK-1. /1.1

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYyYarolUXCs 3a04HON (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

1 Hanucate nporpammy Juisi MHHIMAJIW3allMd TOPTOB BBOJa/BbIBOjA. PeanmmzoBaTh
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MHUTaHUC CBCTOANOAA C UCIIOJIb30BAHHUCM 3aJICPIKCK

2 Hanucats nporpammy i ynpapieHHUs] CBETOAMOIAMH Yepe3 KHOTKY.

3 Hammcars nporpammy mid reHepalMM CUTHAJIA C 3aJaHHOM 4acToTod. Peammu3oBathb
yIpaBJeHHUE IPKOCTHIO cBeToanoaa ¢ momombio [HTUM (PWM).

Hanucate mporpammy miiss 00paboTKH IpEephIBaHMS OT KHOMKHU. Peann3oBaTh CUETUHK
Ha)KaTUM KHOIKH C MCIOJIb30BAHUEM IPEPhIBAHUMN.

Hamnucars nporpamMmy [jisi CYHUTHIBAaHUS aHAJIOTOBOI'O CUTHAJIA ¢ laTyuka. Peann3oBarth
BbIBOJI 3HaueHus HanpsbkeHust Ha LCD unum yepe3 UART.

Hamucare mnporpammy nst nepegaun  jganHbix  uepe3 UART. PeanuzoBath
6 B3aUMOJICHCTBHE C BHEIIHUM yCTpoicTBOM uepe3 12C (Hampumep, yT€HUE NAaHHBIX C
JaTYMKA TEMIEPATYPBHI).

Hanucare nporpammy ans 3anucu naHHbix B EEPROM. PeanuzoBath coxpaHeHue

! COCTOSIHUSI YCTPOMCTBA NP BHIKIIOUSHUN TUTAHMSL.

8 Hamucare mporpammy st ynpaBiieHUs TOJIOKEHHUEM CepBOIpuBOAa. Peann3oBath
YIpaBJIeHUE CKOPOCTHIO BpallleHHsl 1BUraTesis ¢ nomolubto M.

9 Hamnucars nmporpamMmy J1st CYUMTHIBAHUS JJAHHBIX C JaTYMKA TeMIlepaTyphl. Peann3oBarth

CUCTCMY OINIOBCIICHUA IIPU NJOCTHIKCHHUH KPUTHYCCKUX 3HAYCHUMH.

Hanucate mnporpaMMmy ¢ UCHOJIB30BaHMEM IUIAaHUPOBIIMKA 3aaad. PeanuzoBaTh
10 | onHOBpeMeHHYIO PabOTy HECKOJIBKUX MPOLIECCOB (HalpUMep, MUTaHHE CBETOIUOJA U
CUMTHIBAHUE JTAHHBIX C JITATYMKA).

Hanucate mnporpammy nnsi mnepeBoJja MHUKPOKOHTpOJUIEpa B CISIIMI  PeXuM.

11 .
Peanu3oBath npoOysk/IeHHE YCTPONCTBA 10 CUTHAJTY OT BHEIIHETO HCTOYHUKA.

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpYOIUX MOPSIAOK U IHpOLEAypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyi 00ydaromuxcs
I'VAIL

11. Mertoandeckue yKazaHus Ui 00yJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOMIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKOe W SICHOE€ H3JIOKeHHE ydeOHOro Mmarepuana. HasHaueHwe COBpEeMEHHOM JEKIUHU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeMEe, a B OCBOCHUU
GyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIINX
JTOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIHUsS BBIMOIHSAET METOJ0JIOTHYECKYIO,
OpTaHHW3AIMOHHYI0 U WHPOpMAIMOHHYIO (QyHKIMU. JIKIHs pacKphiBaeT MOHATHHHBIN anmapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIUTLTTHAMH.

[IranupyeMsble pe3YJIbTAThI IIPH OCBOSHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MaTeEPHAa;

— TIONyYeHUE COBPEMEHHBIX, IIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OINPEENSIETCS EIEBOM YCTAHOBKOW K Ka)K/10M KOHKPETHOU TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOM pabOThI COBMECTHO C TPEI0/1aBaTelIeM,

— pa3BuTHE MpodecCHOHATBHO-IENOBBIX  KAauecTB, JIOOBU K  TpPEeaMeTy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIIICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIs CAMOCTOSITEIIbHONW PaOOTHI;

— TIOJyYeHWE 3HAHWHW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHHUKU U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKAKIIINE TOIbL;
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— Hay4YuThCsl METOIUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIO)KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3IMUYHBIX
(bopMyITUPOBKax);

— IOJIy4€HHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U IOHATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IpU MPOBEIEHUM KOPOTKHUX JUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHMSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npenocraBiacHus JEKIHOHHOIO MaTepuaa:

— JIEKIMOHHBIN MaTepuall IPeICTaBIIseTCs IPENOJAaBaTENAM YCTHO;

— JeKUUsA COCTOMT U3 TpPEX OCHOBHBIX 4YacTeW: BCTYIUTEIBHOM, OCHOBHOM H
3aKJIIOYNTEIIHLHOMT,

—  BCTYHNMTEJbHAS 4acTh ONpEAEIsAeT Ha3BaHUE TEMBI, IUIaH U LIEJb JIEKLNH,

— B OCHOBHOW YacTH JIEKIIMM PEAJTU3YETCS] HAyYHOE COJEp’KaHUE TEMbI, BCE IJIaBHbIC
y3JI0BbI€ BOIIPOCHI, IPOBOJUTCS BCSA CHUCTEMA J0Ka3aTeNbCTB C MCIIOJIb30BaHHMEM Haubolee
11€J1€CO000Pa3HBIX METOANYECKUX IPUEMOB,

— 3aK/IIOYMTEIbHAs YacTb HUMEET LeNbl0 0000I1aTh B KpaTKUX (OpMYJIHPOBKaX
OCHOBHBIE HUJIEH JIEKIIUH, JIOTUUECKHU 3aBepllias €€ KaK 11eJJI0CTHOE TBOPEHHUE;

—  OTJEJbHBIE BUJIbI JIEKIUII MOTYT UMETh CBOM OCOOEHHOCTH KaK IO COAEpPKaHUIO, TaK
U TI0 CTPYKTYpE.

11.2. Mertoauyeckue yKa3aHus sl 00y4aroliXcs M0 Y4acTUIO B CEMUHApaXx.
Yuebnvim nianom He npedycmompeHo.

11.3. Metoau4ieckue yka3zaHUs UIsi OOYYalOIMIUXCS IO TPOXOXKICHUIO TPAKTHUYECKUX
3aHITUU
Yuebnvim nnianom He npedycmompeHo.

11.4. Metoauueckue yka3aHUs A OOy4YarOIMXCSl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

B xone BeimonHeHus m1a0OpaTOpHBIX pabOT oOydarolmuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00yYaroIierocs.
Beinonnenune n1abopaTopHbIX paboOT COCTOMT M3 KCIEPUMEHTATbHO-TIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51ab0paTopHBIX paboOT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUs] JUCLUIUIMHBI, ONIpENesiseMOl Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CPEACTBaM,
o0ecreynBaroIuM pelIeHue CIeyoIUX OCHOBHBIX 33a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHUN, TMOJYyYEHHBIX Ha
JEKLUSAX;

— ToJyueHHe HOBOM MH(OpMAIMH [0 3y4aeMON AUCIUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajanne u TpeOOBaHUS K MPOBEACHUIO JA00OPATOPHBIX PaboT

Crnucok 3amanuii mpenctaBieH B m 4.4, tabmuma 6. JlabopaTtopHbie pabOThI clemyeT
BBITIOJIHSATH B XOJI¢ TPOXOXKIEHUS Kypca, BHHUMATEIBbHO pa30upas TMpencTaBICHHBIN
METOJMYECKUI MaTepuan TMperojaBaTelieM, C 3arpy3kod BBIMIOJHEHHBIX PabOT B JIMYHBIN
kaOuHeT oOydJaromierocss B ycraHoBJeHHbIE B «JInunom kabuaete ['YAIID» cpokum mms xaxmaoi
paboTHI.
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Crpykrypa ¥ hopMa oT4eTa 0 JJabopaTopHOi padbore

Otuyer o sabopaTopHOW paboTe JOJDKEH BKIOYATh B Ce0S: TUTYJBHBIH JIHCT,
(GOpMYyIIMPOBKY 3aJlaHUSl, TEOPETUYECKHE IOJIOKEHHUsS, WCIIONb3yeMbIE IPU  BBIIOJTHEHUN
71a00paTOPHOM pabOThI, OMMCAHKUE MPOIIECCa BBIIOJIHEHHUS J1a00paTOpHON padOThI, MOJyYEHHBIC
PE3yNIbTAThI U BHIBOJIBL.

TpeboBanus k oopMIICHHIO OTYETa 0 JaObOpaTOPHOU paboTe

ITo xaxmoit mabopaTopHOil pabOTE BHIMOJHAETCS OTIACIbHBIN OTYeT. TUTYJIBHBIA JUCT
opopmisieTcsT B COOTBETCTBHHM C Ia0ioHOM (oOpasmom), mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pasaene «I['YAIT/HopmaruBuas moxymentanus/JJoxkymenranus/J{ns yae6HOro
nporeccay. TekcroBele u TpaduyecKkue Marepualibl OQOPMISIIOTCS B COOTBETCTBHH C
nericteyromumu 'OCTamu u TpeboBaHUsIMHU, IPUBEICHHBIMU Ha caiite 'Y AII (www.guap.ru) B
paznene «I'Y All/HopmatuBHas nokymenTanws/JlokymenTamnus/J{ns yaeOHOTO Tiporieccay.

11.5. Metoauieckue yka3aHus JJisi 00yJarOIIUXCsl IO BBHITIOJHEHUIO KYPCOBOTO TIPOEKTa/
KypCOBOi1 pabOThI
Yuebnvim nnianom He npedycmompeHo.

11.6. Meroauueckue ykazaHus JUIsi 0OyYalOUIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEIHHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaroUIuiicss BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
YYaCTHA.

s oOydaromuxcsi mo 3a04Hoil Gopme OOy4yeHHs BBIIIOJIHEHHE KOHTPOIBHBIX PadoT
SIBIISICTCS DJIEMEHTOM TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH M CaMOCTOSTENIbHOM paboTHI.

B mpouecce BBIMONHEHHS] CaMOCTOSTENBHONH PaboOThl y oOyuaromierocs (opmupyercs
nenecooOpasHoe IIaHupoOBaHue paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMEHHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHI, 0oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B TepHOJ OOydYeHHs, TOMOTAaeT IIOJYYUTh HABBIKH TTOBBIMICHHS
npo¢eCCHOHATBHOIO YPOBHS.

MeroauyeckuMHu ~ MaTepUallaMH,  HaNpaBJSIIOIIMMU  CAMOCTOSITENBHYIO — paboty
00yJarOIIUXCSSBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIUILINHE;

— METOJIUYECKHE YKa3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
1o 3a04HOU (hopme 0OydeHus).

11.7. MeTtoauueckue yKazaHusl [UIsl OOyYaroIIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CEeMecTpa C IIeJbl0 OLEHMBAHUS X0Jla OCBOEHUS
JUCLATIIINHBI.

IIpoBeneHne TEKyIIEro KOHTPOJIS YCIIEBAEMOCTU OCYLIECTBISAETCSA C IIOMOLIBIO TECTOB,
npuBeneHHbIX B Tabauie 18. OueHnBaHue TEKYIIEro KOHTPOJIS yCIIEeBAeMOCTH OLEHUBAETCS IO
4eThIpEX OanbHOMN CUCTEME! «OTIINYHOY, «XOpOLIO», «YZOBJIIETBOPUTEIILHOY,
«HEYIOBIETBOPUTEIBHO».

11.8. MeToauyveckue yKazaHUs JUIA OOYYaIONIUXCS 10 TMPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamsi  OOy4alOIUXCS ~ TMPEAYyCMaTpUBaeT  OIICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs Mo nuciuruiiHe. OHa BKIIIOYAET B
ceost:
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— 1uddepeHIMpPOBaHHbIM 3aueT — 3T0 (opMa OLEHKUM 3HAHUHM, TOIYyYEHHBIX
00yYaromuMcs IpU U3YYEHUHU TUCIMIUIMHBI, IPU BBIOJHEHUN KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-HUCCIICOBATEIILCKUAX PA0OT U MPOXOXKACHUH MPAKTHK C aTTECTAIIIOHHOW OLIEHKOM
COTIIMYHOY, «XOPOIIOY, Ky IOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHON.

[IpomexxyTouHasi aTTecTals OICHUBACTCS TI0 pe3yJbTaraM TEKYIIEro KOHTPOJIS
ycreBaeMoCTH. B ciyuae, ecii CTYJEHT O YBaXXUTEIbHOM NPUYMHE HE BBIOIHII TpeOOBaHUS
TEKYIIEr0 KOHTPOJIA, €My IMPEIOCTaBISIETCS BO3MOXHOCTh CHAaTh 33J0JDKEHHOCTH TIO
nponynieHHbIM TeMaM. DopMa MpoBeeHUS TPOMEKYTOUHOM aTTECTAIIMH — TUChMEHHAS.

JuddepernnrpoBanHblii 3a4eT 00yYaArOMIMKCS TOJIYYaeT MPU BBHINOJHEHUH U Cladye He
meHee 80% mabopaTopHBIX paboT, BHIOJIHEHHBIX B MOJTHOM 00BEME U 3aU4TCHHBIX KOHTPOJLHBIX
paboT, MPONUIACHHOMY W CIAaHHOMY TECTHPOBAHHUIO TEKYIEro KOHTPOJS C OICHKOW HE HUXKE
«YAOBJIETBOPUTEIILHOY, YIOBICTBOPUTEILHON TOCEIIAEMOCTH 3aHATHH.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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