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AHHOTaNINA

Huctumummna «IIporpaMMupoBaHie MUKPOKOHTPOJIEPOBY» BXOIHUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIEr0 00pa3oBaHUs — NPOrpaMMy OakajlaBpHara 110 HaIPaBICHUIO MOJArOTOBKH/
CIIELIMATIbHOCTH 27.03.04 «Y1mpaBiieHUE B TEXHUYECKUX cUcTeMax»
HaIPaBJICHHOCTH/CIIeNMAIn3alui «YIpaBleHue U MHGOPMATHKA B TEXHHYECKUX CHUCTEMaX).
Jucuunmna peanuzyercs kapeapoit «Ne32».

JlucuuiuinHa HaueseHa Ha JOpMHUPOBAHUE Y BBIITYCKHHUKA CIIETYFOIMX KOMITETEHIIHNA:

OIIK-6 «Cnocoben pa3pabaTbiBaTh M HCIOJIB30BaTh QJITOPUTMBI WU MPOTPAMMBI,
COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUHM, METOJIbl U CPEACTBA KOHTPOJIS, JUATHOCTUKU U
yIpaBJIeHUs], IPUTOAHBIC Il IPAKTUYECKOTO MpUMEHEHHUs B cepe cBoel npodheccHoHaIbHON
NESITeTbHOCTI

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C HM3yYCHHEM
IPUHIUIOB pPabOThl YCTPOICTB M cHUCTEM Ha 0a3e MHKPONPOLIECCOPHOM TEXHMKM U HX
IPOTPaMMHUPOBAHMUSL.

[IpenonaBanre OUCLMIUIMHBI IpEeAyCMaTpUBaeT cleAylomue (OpMbl OpraHU3aLUu
y4eOHOTO Mporecca: JEKIHH, JJA00paTOpHbIE pabOThI, CAMOCTOSITEIbHAS PaboTa 00YYarOIIEerocs.

IIporpaMMoil TUCHMILIMHBI IMPEIyCMOTPEHBI CIEAYIOIIME BHJbl KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme sk3amena (7 ceMecTp).

OOwiast TpyAOEMKOCTh OCBOCHMS AMCLUIUIMHBI COCTaBisfeT 3 3ayeTHbIX eaumHuis, 108
4acoB.

SI3pIK 00y4EHUS 110 TUCHUIIIMHE KPYCCKUN»



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpro AUCIUTUIMHBI SABJISETCS (OpMUpPOBAHUE Yy CTYACHTOB 3HAHHM, YMEHHI U HaBBIKOB
B 00JIACTH TIPOrPaMMHUPOBAHUs YCTPOMCTB M CHUCTEM Ha 0a3e MHKpPOIPOIECCOPHONW TEXHUKH,
paboTa ¢ BBICOKOYPOBHEBBIMHU SI3bIKAMU TMPOTPAMMHPOBAHUS, Pa3pabOTKH BEPXHETO YPOBHS
YIPaBIECHUSI CHCTEMAaMHU.

1.2. JlucumriuiiHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEILHOM MPOTrPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YIHTATOB OOYUYCHHS MO JUCIIUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare m3yueHus AUCIUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kon n
Kareropus (rpymnma) Koa u HauMeHOBaHWE HHIUKATOPA
HanMeHOBaHHE
KOMIIETEHIINU JIOCTH)KEHHUSI KOMIIETEHIIN U
KOMIIETEHIINU

OIIK-6 Cnocoben
pa3zpabaThiBaTh U
HCITOJIB30BATh
AITOPUTMBI U
IPOrPaMMBl,
COBPEMECHHEIC
uH(OPMAaILMOHHBIE
TEXHOJIOTHH, METOBI
Oo6menpodeccuoHaabHbIE | U CPEJICTBA

OIIK-6.3.1 3HaeT OCHOBHBIE AIITOPUTMBbI
pelieHus 3a1a4 B 00J1aCTH COBPEMEHHBIX
UH(GOPMAIMOHHBIX TEXHOJIOTHI

OIIK-6.B.1 Bnaneer HaBbIKamMH pa3paboOTKu

KOMIICTCHIINU KOHTPOJIA,

Y HCIIOJIb30BaHMS IPOTPAMM U aJITOPUTMOB
JMarHOCTUKYU H

C IEIIBI0 IPUMEHEHHSI B cepe
YIIpaBJIEHUS, N

poQeCCHOHATBHOM IEATETLHOCTH
MIPUTO/IHBIE IS
MIPAKTUIECKOTO

NIPUMEHCHHS B
cthepe cBoeit
npodeccuoHaNbHOM
JISSITEIIbHOCTH

2. Mecrto nucuumiinHb B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IIPU U3YYEHUH CIIETYIOIUX TUCIUILINH:

— «HudopmaTtuka»,

— «ANTOpUTMH3AIMS U IPOrPaMMHUPOBAHUEY,

3HaHMs, TIOJYYEHHBIE NPU U3YYEHHU MaTepuana JaHHOW IHWCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK U MOT'YT UCIIOJIb30BATHCS PU N3YUYEHUHN APYTUX JUCLHUILINH:

— «Teopus aBTOMaTHYECKOr0 YIPaBICHUSI»,

— «ABTOMAaTH3allMs TEXHOJIOTMYECKUX MPOIIECCOB U MPOU3BOACTBY,

— «[IpoekTrpoBaHrEe aBTOMaTU3UPOBAHHBIX CUCTEM

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUILIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboTHI TTO TUCITUTUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH IO ceMecTpaMm) MPeICTaBICHBI B
Taodmmie 2.




Ta6mmma 2 — O6beM U TPYJI0EMKOCTh JUCITUTITUHBI

TpynoemMkocTh 1o

Bun yueGHoM paboThI Bcero cemMecTpam
Ne7
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii H0020MoeKu
AyoumopHnuvie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 21 21
Buo npomesxcymounoi ammecmayuu: 3auer, s, s,

audd. 3auer, sx3amed (3auer, udd. 3au, Dk3.)

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUILIMHBL U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Pazgenpl, TeMbI JUCITUTIIMHEI

Jlexkun
(dac)

3 (C3)| JIp
(dac) (uac)

KIT/KP
(dac)

CP (uac)

Cemectp 7

Paznen 1. BBeneHue B MUKpPOKOHTPOJLIEPHI.
Tema 1.1. Yto Takoe MUKPOKOHTpOJLIEp?
Tema 1.2. OTIMYUS MEKPOKOHTPOJIEPOB OT
MHUKPOIPOIIECCOPOB.

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

Tema 1.5. Knaccugukaius MUKpOKOHTPOJIJIEPOB
0 PA3PSATHOCTH, TPOU3BOIUTEILHOCTH U
00J1aCTsIM IPUMEHEHHUSL.




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).

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.




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.
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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.

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.

7




Paznen 8. OTnanka u TecTupoBaHuUe.

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

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

Paznen 9. CoBpemMeHHbIE TEXHOJIOTHUU U TPEH/IBI.
Tema 9.1. Unatepuer Bemeii (IoT):
nporpammupoBanue Wi-Fi u Bluetooth momyneid,
B3aMMOJICHCTBHE ¢ 00JAaYHBIMH CEpBUCAMH, 2 1
CCHCOPHBIEC CUCTEMBI ¥ COOp JaHHBIX.

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

Hroro B cemectpe: 17 34 21

Hroro 17 0 34 0 21

[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

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
1 (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.

Pa3znen 2. 2 ApxutekTypa MUKPOKOHTPOJUIEPOB.
Tema 2.1. CrpyxTtypa MuKpokoHTposiepa. Llentpansneiii mporeccop (CPU).
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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.

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.

Tewma 8.2. TectupoBanue MPOrpaMMHOT0 00ECTICUCHHS: IOHUT-TECTUPOBAHUE,
UHTETPALIMOHHOE TECTUPOBaHUE. Jlekiusa-Oecena. YMeTs BHEAPATH MPAKTHKA
TECTUPOBAHUA IJIA TOBBIIICHUA HaI[é)KHOCTI/I KoJa.

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
NaHHbBIX. Jleknus-0ecena. YMeTh 3alyIIaTh IPOIIMBKY U JaHHBIC poOOTa OT
HECaHKIIMOHUPOBAHHOT'O IOCTYIIA U aTaK

4.3.

[TpakTrueckue (CEMHUHAPCKUE) 3aHATHUS

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 7
1 | JIP 1 «YmpaBrieHue oTHUM U TPYIIION 2 - 1-9
CBETO/IMOJIOBY
2 | JIP 2 «YmpaBiieHHe OJTHUM U TPYIIION 2 - 1-9
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CEpBONPHUBOJIOBY

3 | JIP 3 «YnpaBneHnue oTHUM U TPYIIIION 2 1-9
[IArOBBIX JIBUTATENICI

4 | JIP 4 «YupaBienue nu(poBbIM CErMEHTHBIM 2 1-9
WHIAKATOPOM)

5 | JIP 5 «IlogkimroueHue v morydeHue 2 1-9
nH(pOpPMAILIUU C JATYUKOB, OTOOpaKeHHE
nH(OpPMAaLIUY HA IUCILIEE)

6 | JIP 6 «Paborta c MaccuBaMu JaHHBIX. 2 1-9
[ToakmroueHre u ynpaBiieHHe MeMOpaHHOM
KJIABUATYPbD)

7 | JIP 7 «Pabota ¢ ananorossim u LIIIUM 2 1-9
MIOPTOM MHKPOKOHTPOJLIEPa»

8 | JIP 8 «Co3nanue mporpamMMbl yIpaBiIeHUs 2 1-9
YMHOM TEIUTUIEH)

9 | JIP 9 «IIporpammupoBaHue M CHATHE JaHHBIX 4 1-9
C METEOCTAHIINID)

10| JIP 10 «IIporpamMMupoBaHie MEXaTPOHOTO 4 1-9
Moayst «JIuHelHas HanpaBIISIOLIAS))

11| JIP 11 «IIporpammupoBaHue NOPTaJIbHOTO ) 1-9
poboTax»

12| JIP 12 «IlporpamMMupoBaHre MOOMIBHOTO ) 1-9
po0oTa ¢ myJIbTOM JTUCTAHIIHOHHOTO
YIPABICHUS

Bcero 34

4.5. BrinonHeHue KypcoBOro MpoeKkTa/ KypcoBoil paboTsl

VY4eOHbIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIXcs
Bunasl camoctosTensHON paboOThI U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.
Tabauna 7 — Bunabl camocTosTenbHONU pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3y4eHne TeopeTHIeCcKOro MaTepuana 11 11
nucuurnHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beinmonuenue pedepara (P)
IToaroToBka K TEKyI1eMy KOHTPOJIIO 5 5
ycrneBaemoctu (TKYVY)
Jomamuee 3amganne (/13)
KonTponbabie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpOMeEXyTOYHOMU 5 5
atrecrauuu (ITA)
Bcero: 21 21

5. [lepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYaIONINXCS MO TUCITUTUINHE (MOIYIIIO)
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Y4eOHO-MEeTOINYECKHE MaTepHallbl ISl CAMOCTOSITENIFHOW pabOThl 00yJaroIuXcsi yKa3aHbl B
IL.11. pa3aenoB 6-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUEOHBIX W3aHUN
[lepeueHp nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUHN IIpUBeieH B Tabmule 8.

Tabmuua 8— IlepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

Komiuectso
9K3EMILISPOB B
Ug_ll_ﬂilli)/ec bubnuorpadudeckas ccpuika 6H(6KJEZOI\::K6
HJIEKTPOHHBIX
AK3EMILUTSIPOB)
URL: Martomus, A.O. [IporpammupoBanue
https://znanium.c | MEKpOKOHTpOJICpOB: cTparerus u TakTHka / A.O.

om/catalog/produ
/1027531

Marromums. - Mocksa : JIMK Ilpecc, 2017. - 356 c. -
ISBN 978-5-97060-098-6.

URL:
https://znanium.c
om/catalog/produ

ct/470093

bopucesuu, A. B. Jlabopatopnas pabora Ne2.
[Iporpammuposanune LCD, AT u 1-Wire B CodeVision
u Proteus TSt MHKPOKOHTPOJUIEPOB AVR

[DnextponHslil pecype] / A. B. bopucesuu. - Mocksa :
Wudpa-M, 2014. - 19 c.

URL:
https://znanium.c
om/catalog/produ

[IpakTHueckoe pPyKOBOJCTBO MO MPOrPaMMHUPOBAHUIO
STM-mukpokoHTposuepoB : yuebnoe mocoomue / C. H.
Topraes, M. B. Tpury6, U. C. Mycopos, . C.

/701847 Yeptuxuna. - Tomck : M3n-Bo Tomckoro momurex.
yHuBepcuteta, 2015. - 111 c.
URL: [Ipenko, M. PIC-MHUKpOKOHTpOJIJIEPHI: apXUTEKTypa H

https://znanium.c
om/catalog/produ
ct/2103606

nporpaMMmupoBanue : cnpaBounuk / M. [Ipeako ; mep. ¢
aarn. HO. B. Mumenko. - 2-e m3a. - Mocksa : JIMK
[Ipecc, 2023. - 513 c. - ISBN 978-5-89818-370-7.

URL:
https://znanium.r
u/catalog/product

AGns30B, P. 3. IlporpaMmmupoBanue Ha acceMOiepe Ha
mwiargpopme x86-64 / AGmsazoB P.3. - Mocksa :JIMK
ITpecc, 2011. - 304 c.: ISBN 978-5-94074-676-8.

1409290
URL: JIucuumu, [I. B. IlporpamMmmmupoBaHune Ha S3BIKE
https://znanium.c | accembiepa : ydebnoe mocodue / /. B. Jlucuums. -
om/catalog/produ | HoBocubupck : M3a-so HI'TY, 2018. - 100 c. - ISBN
/1866916 978-5-7782-3679-0.
URL: NBanoB, B. H. IlporpaMmMmupoBaHne JOTHYECKHUX

https://znanium.r
u/catalog/product
/2185847

KOHTpOJIIepoB : yuebHoe mocobue / B. H. VBanos. -
Mocksa : COJIOH-TITPECC, 2023. - 356 c. - ISBN 978-
5-91359-404-4.

UH(POPMAIIMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTn « THTepHeT»
UH(pOPMaIMOHHO-
HEOOXOIUMBIX IS OCBOCHHS JHCIUTUTIHBI

Ilepeuenn

TeHeKOMMYHHKaHHOHHOﬁ CeTn

1. HepequL QJICKTPOHHBIX 06pa3OBaTCJ'IBHBIX peCcypcoB

SJICKTPOHHBIX O6p8.30BaTCJ'H>HBIX

«HTepuer,

pecypcoB

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TCHCKOMMYHHK&HHOHHOﬁ CCTHU ((I/IHTCpHCT»

[lepeueHp 3NEKTPOHHBIX 00pa30BaTENbHBIX PECYpPcOB HHGOPMAIMOHHO-

URL agpec

HaunmenoBanue
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https://pro.guap.ru/ DNEeMEHTHI 3JIEKTPOHHOTO Kypca MO JTUCITUILINHE
paszmeniensl BHyTpu DMOC I'Y ALl «MHTErpupoBanHas

cpena o0ydeHus

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OECHEeUeHUs, HCIOJIb3yEeMOTO MPH OCYLIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedyeHp UCONB3yEeMOTr0 MPOrPaMMHOT0 obecrieueHus npeacrasieH B Taduuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHus
Ne n/mt HaumenoBanue

1 DnexTpoHHas HHPopMaIMOHHO-00pa3oBarenbHas cpena ['Y AIl «aTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyaaukamu ['Y AIl
(BBemeHa B sKcIutyaranuio npukazom I'VAIT ot 06.06.2017 Ne 05-215/17),
nepevYeHb MOJIYJIeH U MX (YHKIMOHAIBHOE Ha3HAYCHUE M3JI0KEHBI 110 CCBUIKE
https://quap.ru/it/system/iso

2 OdunmanbHbIi caliT 00pa3oBaTeNbHON oprann3anuu B cetd « MTHTepHEeT
(https://quap.ru/), paspadotan corpyauukamu ['YAII (BBeeH B 3KCILIyaTaIHIO
[Mpukazom ['VYAII ot 23.03.2023 Ne 05-145/23)

3 Microsoft Office 2019 (zorosop I'YAII, undopmanus o JTUIEH3UH [TPEACTaBICHA
o cceuike https://guap.ru/it/system/iso/po)

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne n/m HaunmenoBanue
1 OnextpoHHblld Katanor Oubnmorekn ['YAII ¢ moctymoM k 0a3e MOJTHOTEKCTOBBIX
m3nanmii (https:/lib.guap.ru.), noctyn 4epes3 JMYHBIA KaOWHET YuTaTeNss OMOIHOTEKH
I'VAII

2 Hayunas snextponnas oudmuorexka «eLIBRARY» (https://elibrary.ru/), nocryn gepes
TUYHBIN KaOuHeT unTtarens oundnuorexu ['YAIL, a taxxke no IP -agpecam 'Y AT

3 OBbC «Jlaub» (https://e.lanbook.com/), moctynm uepe3 nu4HBIA KaOWHET YHTATENS
oubmmorexku ['YAIL a Taioke mo IP -agpecam I'VAIIL

4 OBC Znanium (https://znanium.ru/), moctym dYepe3 JHWYHBIA KaOWHET YHTATEINs
oubmmorexku ['YAIL a Taioke mo IP -anpecam I'VAIIL

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW [UIsi  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/m MaTepHUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
1 | MynbTumenuitHast JeKIIMOHHAS Ay TUTOPUSL: 21-21 (yn. bonpias
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Crennanu3upoBaHHasi MeOelb; TEXHUIECKUE CPEACTBA Mopckasi, 1.67, uT. A)
o0ydYeHUsI, CITyXKaIKe JIJIsl TPEACTABICHHS YUeOHOM
nH(popManuy OOJBIION ayAUTOPHH; HA0OP
JIEMOHCTpallMOHHOTO 060pyaoBanus (MHTEepakTUBHBIN
MYJIbTUCEHCOPHBIN AUCIUIEH HA NIEPEKATHON CTOMKE
FocusTouch lnaronans 70" — 1 mr., [I9BM — 1 mrt.);
ObecnieueH IOCTY B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarenbhyto cpeny ['Y Al o okanbHON
BBIYHCIUTENLHOM ceTh win Touke nocryna WiFi.

2 | JJaboparopusi KOMITBIOTEPHOT'O MOJICITUPOBAHMUS: 31-04 (yn. BonbIas
— CHenuaTu3upoBaHHas MeOeTb; Mopckas, 1.67, mut. A)
— TEXHUYECKHUE CpelICcTBAa  OOYYCHHs, CIyXamue  JUIs
npencrapicHuss yueOHod wuHbopmammu; [IDBM - Jlucroeit
uHTepaktuBHbii HTC- 1 mrT.

JIaboparopHoe obGopynoBanme: [I9BM — «Mecto pabouee
aBTOMAaTU3HpOBaHHOE» — 18 miT.

ObecnieueH IOCTYT B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBatenbHyto cpeny I'YAII no nokansHoH
BBIYHCIUTEIILHOM ceTH Win Touke nocryna WiFi.

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJIS MPOBEIACHHUS MPOMEKYTOYHOW AaTTeCTalluu
00y4JaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTtaB OIIEHOYHBIX CPEACTB ISl IIPOBEICHHS IPOMEKYTOYHOHN aTTeCTaIlluU

By npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB
Crucok BONPOCOB K 9K3aMEHY;
OK3aMeH
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpPUMEHseTCcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOJIYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
HCIIOJIb30BaHUsl KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH YpoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUMN

Or11eHKa KOMITETEHITUH

XapakrepucTika chOpPMUPOBAHHBIX KOMIIETEHIIMA
5-0ayuIbHas mIKana P P (opmpo

OO0yyarommiics:

— TIIyOOKO M BCECTOPOHHE YCBOMJI MPOTPAMMHBIN MaTepHal,

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracrT,

— ONHUpasiCh Ha 3HAHHUS OCHOBHOW W JOMOJHUTENHHOU IUTEPATypHI,
«OTIIMYHO» TECHO CBSI3BIBAET YCBOCHHBIC HAyYHBIE TMOJIOKEHUS C MPAKTHYECKOU
«3aYTEHO» JeSATSIILHOCTHIO HAIPABIICHHUS;

— yMeJ10 000CHOBBIBAET M apTYMEHTUPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOIBI M 00OOIIEHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeUaTH3UPOBAHHBIX TTOHATUH.

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

OO6yuarormuiicst:

— TBEpJI0 YCBOMJI MPOTPAMMHBIN MaTepual, TPaMOTHO U IO CYIIECTBY
«XOPOILIO» M3NaraeT ero, ONupasich Ha 3HaHWS OCHOBHOU JTUTEPaTypHI,

«3aYTEHO» — HE JIOMYCKaeT CYNMECTBEHHBIX HETOYHOCTEIH;

— YBA3BIBACT YCBOCHHBIC 3HAHHA C HpaKTI/I‘IeCKOI\/'I OCATCIIBHOCTBIO
HaIpaBJICHUS;
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHNS,

— JIeJaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CUCTEMOM CIEeMAIU3UPOBAHHBIX TTOHITHIA.

— MpaBWIbHO BBIOIHWI OT 70% 10 89% TecTOBBIX 3aMaHu .

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

— JIOMYCKaeT HeCYIECTBEHHbIE OIIMOKU U HETOYHOCTH;

«yIOBJIETBOPUTEIIHO» | — UCTIBITHIBAET 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHMM 3HaHWUN
«3aYTEHO» HaIpaBJICHHUS;
— cna00 apryMeHTUpPYET Hay4YHbIE MTOJIOKEHUS;
— 3aTpyHseTcsa B GOPMYIMPOBAHNH BBIBOIOB U 0000IIECHNUH;
— Y9aCTHYHO BJIAJCCT CHCTEMOIl CIICHAIN3UPOBAHHBIX IOHSTHIA.
— MPaBWJIHHO BBIMOIHWI OT 51% 10 69% TECTOBBIX 3aaHUI .
— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOH YacTH MPOTPaAMMHOTO
MarepHaia,
— JIOIyCKaeT  CYLIECTBEHHbIE  OIIMOKM W HETOYHOCTH  IpHU
«HEY/IOBIICTBOPUTEIILHOY» | PACCMOTPEHUH MPOOIIEM B KOHKPETHOM HAIPABIICHHUM;
«HE 3aYTCHO» — MCIIBITHIBAET TPYTHOCTH B MMPAKTHYECKOM IPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAY4HbIE MTOJIOKECHMUS;
— He popMyIHpPYET BHIBOJOB U 00OOIICHHIA. .
— MPaBWJIHHO BHITTOJHUI MeHee 51% TeCTOBBIX 3aJaHUN .
10.3. TunoBble KOHTPOJIbHBIE 33aHUS WK UHbIE MAaTEpUAJIBI.
Bomnpocsr qy1s1 5x3ameHa npecraBieHsl B Tadbauie 15.
Tabnuna 15 — Bonpocs! aist sK3aMeHa
Kon
Ne /it [Iepeyens BOIPOCOB ISl SK3aMEHA
UHIMKaTopa
1 Yto Takoe MUKPOKOHTpOJLIEp? OIIK-6.3.1
2 Kaxue ocHOBHBIE apXUTEKTYpbl MUKPOKOHTPOJIJIEPOB OIIK-6.3.1
CYIIECTBYIOT?
3 [IepeunicinTe OCHOBHBIE SI3BIKHM IPOTPAMMHUPOBAHUS OIIK-6.3.1
MHKPOKOHTPOJLIEPOB.
4 Uto Takoe perucTp MUKpOKOHTpoJIIepa’? OITK-6.3.1
5 Kak pa0oTtaeT npepriBaHie B MUKPOKOHTpoJLIepe? OIIK-6.3.1
6 Uto takoe PWM u re on npumensiercs? OIIK-6.3.1
7 Kakue TUIIbI MaMsITH NCIOJIB3YIOTCS B MUKPOKOHTpoJuIepax? OITK-6.3.1
8 Yro takoe UART u kak oH pabotaer? OIIK-6.3.1
9 Kakue npeumyuiectBa umeer ucnons3opanue SPI no OIIK-6.3.1
cpaBHeHuto ¢ 12C?
10 Uro Takoe TaliMep B MUKPOKOHTpoJIIepe? OITK-6.3.1
11 Kak pab6oraer ALII (ananoro-uudpoBoii mpeodbpazoparens)? OITK-6.3.1
12 Urto Takoe cropoxenoit Taitmep (Watchdog Timer)? OIIK-6.3.1
13 Kakune pexumbl sHeprocOepekeHus! CyIEeCTBYIOT B OIIK-6.3.1
MHKPOKOHTpOJLIepax?
14 Uro Takoe DMA u 3aueM OH Hy»XeH? OIIK-6.3.1
15 Kak pabotaet nporokoin 12C? OITK-6.3.1
16 Yro takoe GPIO? OIIK-6.3.1
17 Kakue ¢akTops! BIUAIOT Ha BEIOOP MUKPOKOHTPOJIIEpA IS OIIK-6.3.1
npoekra’?
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18 UYro Takoe RTOS u 3auem oH Hy)eH? OITK-6.3.1
19 Kaxkue stamnsl BKITIoUaeT pazpaboTka mporpaMMBbl ISt OIIK-6.3.1
MHUKPOKOHTpoJLIepa?
20 Uro Takoe bootloader? OIIK-6.3.1
21 Kak paboraer npotokona CAN? OITK-6.3.1
22 Uto takoe EEPROM wu kak oHa ucnosib3yercs? OIIK-6.3.1
23 Kak pabortaet nporokona USB? OIIK-6.3.1
24 UT0 Takoe CTEeK BHI30OBOB? OIIK-6.3.1
o5 Kakue ommOku MOryT BO3HUKHYTH ITPU paboTeE C OIIK-6.3.1
MUKPOKOHTpoOJuIepamMu?
26 UTo Takoe MHKPEMEHTHOE U ICKPEMEHTHOE KOJAUPOBaHUE? OIIK-6.3.1
27 Kak pabortaet nporokoa Modbus? OIIK-6.3.1
28 Uto takoe CRC 1 3a4eM OH HyXeH? OIIK-6.3.1
29 Kak pabotaet nporokon Ethernet? OIIK-6.3.1
30 UT0 Takoe MyJIbTUILIEKCUPOBaHUE? OIIK-6.3.1
Bompocsr (3amaun) s 3aueta / qudd. 3auera npegacraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3ayera
Kon
Ne i/m [Tepeuens BompocoB (3aa4) ans 3a4dera / qudd. 3ayera —
Y4eOHBIM [JITAHOM HE MPEAYCMOTPEHO

[lepedeHpb TeM 1Sl BBITOTHEHHSI KYPCOBOTO MPOEKTa/ KypCOBOM pabOTHI MPEICTABICHBI B

Tabimue 17.

Tabmuua 17 — IlepeueHp TeM /sl BRIIOJTHEHUSI KYPCOBOTO MPOEKTa / KypCOBOM paboThI

Ne ni/mm
paboThI

[TpumepHBIii TepeueHb TeM sl BBIITOJIHEHUS KyPCOBOTO MPOEKTa/ KypCOBOM

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

BOHpOCI)I A OpPOBCACHUA HpOMC)KYTOqHOﬁ arreécrallun B BHUAC TCCTUPOBAHUA

npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
IIprMepHBIil IEpEUYEHBb BOIIPOCOB 11 TECTOB
/1 WHJMKaTOpa
1 mun. 3a0anue KOMOUHUPOBAHHO20 MUNA C 8LIOOPOM OOHO20 6EPHO20 OMEEMd U3 YUeMbIPEX
NPeONIOANCEHHbIX U 0OOCHOB8AHUEM 8b1OOPA
Wnctpykuus: [Ipounraiite Tekct, BbIOEpUTE IPABUIBHBIA OTBET U 3AIMIINTE APTyMEHTBHI,
000CHOBBIBaOIIIME BEIOOP OTBETA
1 Yrto Takoe MUKPOKOHTPOJIIEP? IK-1.1.1
A) YcTpoHcTBO IS yIpaBIeHUS dICKTPHUICSCKIUMHE TICTISIMHU;
b) UnaterpanpHas cxema, 00beIMHSIONIAS TPOLIECCOP, TaMSTh U
nepugepuio;
B) [Iporpamma 1151 pa3paOOTKH 3JEKTPOHHBIX YCTPOUCTB;
I') UnTepdetic ans cBs3n MeX Ty KOMIBIOTEPOM M BHEITHUMU
YCTPONCTBAMHU.
2 Kakoii perucTp ucronb3yercs i HACTPONHKHU HarpaBjIeHUs PaboThI IK-1.1.1
BBIBOJIOB IIOPTa B MUKPOKOHTpoJuiepax AVR?
A) PORTX;
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b) DDRYX;
B) PINX;
I') REGx.

Yro Takoe PWM (IIMpOTHO-UMITYIbCHASE MO JISAIIHs)? IK-1.14.1

A) MeTox 3Tl MUKPOKOHTPOJUIEpA OT ITEPEeTrpeBa;

Bb) Crioco6 yBenuueHus: TAKTOBOM YacTOTHI;

B) TexHosorus peryaMpoBaHus MOIIHOCTH IIyTEM U3MCHECHUS IIIUPUHBI
HMMITYJICOB;

I') Meton nepenaun JaHHBIX 1O MOCIIEAOBATEIILHOMY HHTEP(EICy.

Yro Takoe mpephIBaHuE B MUKPOKOHTPOILIEpE? IK-1.14.1

A) Ilpomecc 3arpy3ku IPOIINBKY;

b) Ommbka B mporpamme;

B) Co6oit nutanwus;

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

KakoBa ocHOBHas (pyHKIIMS TaiiMepa/cueTyrKa B MUKPOKOHTpOJLIepe? IK-1.11.1

A) YrpasieHue nmutaHueM;

b) O6paboTka TaHHBIX;

B) Usmepenne BpeMeHn Wi KOMHYECTBA COOBITHIA;
I') 'enepaninst 3ByKOBBIX CUTHAJIOB.

2 mun. 3a0anue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOILKUX 6APUAHMOE OMEEMA U3
NPeONONCEHHBIX U PAZGEPHYMBIM 000CHO8ANUEM 8b100pa

Wnctpykuus: [Ipounraiite TekcT, BEIOEpUTE MIPABUIbHBIC BAPUAHTHI OTBETA U 3AIUIINTE
apryMeHThl, 000CHOBBIBAIOIIINE BHIOOP OTBETOB

Kakue 13 nnepeuncieHHbIX apXUTEKTYp OTHOCATCS K MUKpokoHTpomtepam? | TIK-1.J1.1

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

B) AVR;

I PIC.

Kakue peructpsl 0OBIYHO MPUCYTCTBYIOT B MUKPOKOHTPOJLIEPE ISt IK-1.11.1
yIpaBJIeHHs IOPTaMU BBOJIa-BbIBOIA?

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

B) CACHE (Cache Register);

I') DDR (Data Direction Register).

Yo Takoe MpepsIBAHUSA B MUKPOKOHTpPOJIIEpax? IK-1.1.1

A) IlporpaMmmHbIe KOMaHABI 7151 YBEITHMUEHUS CKOPOCTH paOOTHI;

B) Crioco6 opraHu3aliiy MHOT03a1a4HOCTH;

B) Mexanun3m 00paboTku omnooK;

I') CoOplITHS, KOTOPBIE BPEMEHHO OCTAaHABINBAIOT BHIIIOJIHEHHE OCHOBHOM
MPOTPAMMBL.

Kakue ¢ynkiuu Binonsser cropoxxeBoi taiimep (Watchdog Timer)? IK-1.4.1

A) KoHTpOJIb BpeMEHH BBINOIHEHHS POTPAaMMBI;
b) O6paboTka npepbIBaHHH;
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B) YBenuuenue npon3BoUTEILHOCTH MUKPOKOHTPOJUICPA;
I") Ilepesarpy3ka cucTeMbl IPH 3aBUCAHHH.

10 Yro takoe GPIO (General Purpose Input/Output)? IK-1.1.1
A) IlopT anst nepenauu 3ByKa;
B) YHuBepcanbHbie OPTHI 47151 BBOAA U BHIBOJA JaHHBIX;
B) Crnemmmanu3upoBaHHbIe TOPTHI TS MHA(QPOBAHUS;
I') UuTepdeiic ams mOAKIIOUEHUS BHEIIHUX YCTPOICTB.
3 mun. 3aoanue 3aKpvimo20 Muna Ha yYCMAaHoGleHUe cCOOmMEemcmeus
Nuctpykuust: [IpounTtaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K Ka)Knoi MO3ULIMY, JAHHOU B
JIEBOM CTOJIOLE, MO0EPUTE COOTBETCTBYIOIIYIO IO3UIMIO B TPABOM CTOJIOLE
11 VYcTaHOBUTE COOTBETCTBHE TEPMUHOB IK-1.1.1
1GPIO A) Moayasmus IUpUHBL UMITYJIbCa [T
YIpaBJICHUS MOITHOCTBIO.
2PWM b) UnaTepdeiic mist mpeodpazoBaHUs aHATIOTOBOTO
CcHTHaJa B IU(PPOBOIA.
3ADC B) ITopt BBOMIA-BBIBOAA JTSI TIOKITIOUCHUS
BHEILIHUX YCTPOUCTB.
I') [IpoToko: mepenayn JaHHBIX MEXKITY
MHUKPOKOHTPOJUIEPAMH.
12 VYcTaHOBHTE COOTBETCTBHE TEPMUHOB IK-1.1.1
1UART A) ACUHXPOHHBIH POTOKOJ JIs1 OOMEHa
JaHHBIMU MEXAY YCTPOHCTBAMHU.
2 SPI b) [locnenoBaTensHBI HHTEPGEHC IS CBSI3U C
WCIIOJIb30BaHUEM JIBYX IPOBOJIOB.
312C B) BbICOKOCKOPOCTHO# CHHXPOHHBIH HHTEphEHc
C MOJJEPIKKON HECKOJIBKUX YCTPONCTB.
I') [Ipotokon mys nepenayun nanHex yepe3 USB.
13 VYcTaHOBHTE COOTBETCTBHE TEPMUHOB IK-1.14.1
1 EEPROM A) BoicTpast Ka1I-naMsTh BHYTpPU [IpoLeccopa.
2RAM b) DHepronezaBucumMas HaMsTh U XpaHEHUS
MPOrpaMMHOT0O KOJa.
3 Flash B) DHeprozaBucumas namMsTh AJis BpEMEHHOTO
XpaHEHUSs JIAHHBIX.
I') DHepronezaBucuMasl HaMATh I XPaHEHUS
JIAHHBIX.
14 VYcTaHOBHTE COOTBETCTBHE TEPMUHOB IK-1.14.1
1 Watchdog Timer A) Moayib Utst OTCIICKUBAHUS PEATLHOTO
BpPEMEHHU.
2RTC b) YcrpoiicTBo A5 reHepanuy ci1y4aiHbIX YHCe
3DMA B) Taiimep, KOTOpBIN TIepe3arpykaeT CUCTEMY
NpY 3aBUCAHUM.
I') KonTposutep i npsSMOro 10CTymna K IaMsITH
0e3 yJacTus mporeccopa.
15 VYcraHOBHTE COOTBETCTBHE TEPMUHOB MK-1.14.1
1 Oscillator A) Moyms Uit YMHOXKEHHUS WK JeJICHHS
YacTOTHI.
2PLL b) 'enepatop TakTOBBIX CUTHAJIOB AJIS
CHHXPOHH3ALINN PAOOTHI.
3 Clock B) YcrpoiicTBO [utst CO3aHus CTaOMIIBHOM

19




JaCTOTHI.
I") YerpoiictBo a1t mpeoOpa3oBaHus HATPSHKCHIS

4 mun. 3adanue 3aKpvIMo2o0 MUna Ha YCMAaHoBLeHUe NOCAe008aMeNbHOCINU

I/IHCprKHI/I}lZ HpO‘IHTaﬁTC TCKCT U YCTAHOBUTC MOCJICAOBATCIIbLHOCTD. 3anuiure
COOTBETCTBYIOIYIO TOCJIEAOBATCIBHOCTD 6YI(B CJICBA HaIIpaBO

16 KaxoBa npaBuiibHast MOCIEI0BATEIHFHOCTD ATAIIOB MPOrPaMMUPOBAHUS IK-1.11.1
MHKPOKOHTpoOJuIepa’?

A) KoMmrmmsus;

B) [IporpammupoBanmue;
B) Hanucanue xona;

I') Ornanxa.

17 YkakuTe NpaBUIIbHYIO MOCIeI0BaTeNbHOCTE paboTsl ¢ GPIO-nopramu IK-1.11.1
MHUKPOKOHTpOJLIEpa:

A) Hactpoiika pexnma;
b) ; Mannmanu3amus moprta
B) Utenue/3anmch JaHHBIX.

18 [Mopsinox pabotel ¢ UART anst mepenaun JaHHBIX: MK-1.4.1

A) ; Hactpoiika napamMeTpos;
b) [Ipuem naHHbIX;

B) Naunmanuzanust UART;
I') Ilepenaua naHHBIX.

19 Kakas nocnenosarensnocts 1pu padore ¢ WM (mmporao-umnynscaon | TTK-1./1.1
MOJyJIsIuei)?

A) HacTtpoiika ko3¢ dunpenTa 3aroaHeHus;
b) Munnuanuzauus taiimepa;
B) I'enepanms curnana.

20 Kakas mocnei0BaTeibHOCTh JSHCTBHIA TTPH UCTIOIb30BaHuu SPI? IK-1.1.1

A) Ilpuem naHHBIX;

b) Naunmanuzanus;

B) [lepenaua nanHbIX;

I') Hactpoiika mactepa/BeoMoro.

5 mun. 3a0anue omkpuIMoO20 MUNA ¢ pa3eepHYMviM OMEemom

Wuctpykuus: [lpounTaiiTe TEKCT U 3aUAIINTE Pa3BEPHYTHII 0OOCHOBAHHBIN OTBET WIIH
HAaIUIIUTE POIYIIEHHOE CII0BO/CIOBOCOYETAaHHUE

21 Urto Takoe MUKPOKOHTPOJUIEP U KAKOBBI €0 OCHOBHBIE KOMIIOHEHTHI? IIK-1. /1.1
22 Y10 TaKOE PErucTpPhl B MUKPOKOHTPOJLIEPE U KAK OHU HUCIIOIB3YIOTCS? ITK-1.J1.1
23 Yto Takoe NpephIBaHKs U Kak OHM 00pabaThiBatoTcsi B MUKpokonTpoitepax? | ITK-1./1.1
24 Kak paboraeT tafiMmep B MUKPOKOHTpOJLIEpE? IIK-1.1.1
25 Uto takoe ALII 1 kak OH UCIIONIB3Y€ETCA B MUKPOKOHTPOJUIEpax? IK-1./1.1

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIUXCS 3a09HON (hOPMBI
00ydJeHusI, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

‘ Ne n/mn ‘ [lepeueHb KOHTPOJIbHBIX PabOT
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\ He npegycmotrpeno

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrax [YAIIL, perlaMeHTUpPYIOIUX MOPSINOK U HPOLERypy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluy 00ydaromuXcs
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCHUIIJIMHBI

11.1. Meroauueckue ykazaHus i OOy4yaroIIMXCs 10 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riryOOKoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax TUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUHU
(GyHIaMEHTaIbHBIX MpOOJEM JUCHMIUIMHBI, METOAOB HAYYHOI'O II03HAHUSA, HOBEHIIMX
JOCTHDKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMHU. JIEKIMs pacKkpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPH OCBOEHUH 00YYarOIMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TOJyY€HUE OIIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIEM;

— pa3BuTHE TPOPECCHOHATBHO-IENOBBIX  KayecTB, JIOOBH K TPEAMETY H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— MOsBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayuyuThCsl METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJABHBIE MBICIH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATBCA JIEMOHCTpaluuend CIaioB H
UCMOJIb30BAaHUEM pA3laTOYHOrO MaTepuajna IpH TNPOBEIEHHUM KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETbHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOIO MaTepuaa:

— JIEKIMOHHBIN MaTepuall IPeICTaBIIseTCs IPENOJABATENSAM YCTHO;

— JEeKUUs COCTOMT U3 TpPEX OCHOBHBIX 4YacTeW: BCTYNUTENIBHOH, OCHOBHOM H
3aKITIOYNTEIIHLHOM;

—  BCTYHNHTEJbHAs 4acTh ONpeesieT Ha3BaHUE TEMBbI, IJIaH U 1IeJIb JIEKINH;

— B OCHOBHOM YacTu JIEKIIMM PEATU3YETCs] HAyyHOE COJIep’KaHUuEe TEMbI, BCE IJIaBHbIE
y3JI0BbIE€ BOIIPOCHI, MPOBOAMUTCA BCS CHCTEMa JO0KA3aTeNbCTB C HCIOJb30BaHHEM HauOolee
1e51eco00pa3HbIX METOAMYECKUX TPUEMOB;

— 3aKIIOYMTEeNbHAs 4YacTh MMeEeT IeNbl0 0000maTh B KpaTKUX (OPMYIHPOBKax
OCHOBHBIE UJIEH JIEKIIUHU, JIOTUYECKH 3aBepIias e€ KaK 11eJJI0CTHOE TBOPEHHUE;

—  OTJEeJbHBIE BUJIBI JIEKIMII MOTYT UMETh CBOM OCOOEHHOCTH KaK IO COACPKAHUIO, TaK
U TI0 CTPYKTYpE.

11.2. MeTtoauieckue yKka3aHusl Jisl 00Y4aroIMXCs IO y9aCcTHIO B CEMUHApax.
Yuebnvim nianom He npedycmompeto.
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11.3. Metoauueckue yka3aHus Uisi OOydYalOMIUXCS O TPOXOXKACHUIO MPAKTHUYECKUX
3aHATUH
Yyebnvim nnanom He npedycmompeHo.

11.4. Meroauueckue yKa3aHus s OOy4aroIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImomHEHHS J1a0OpaTOpHBIX paboT oOyyaromuMiCsS [OJDKEeH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyYaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTtopHbBIX paboT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JUCHMIUIMHBIL, OIpenensieMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeIy0IUX OCHOBHBIX 331a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JAaHHOW JUCLUILIHBI;

— 3aKpeIuvIeHUe, pa3BUTHE U JIeTalu3alys TEOPETHMUYECKMX 3HAHWM, MOIy4YEeHHBIX Ha
JCKITHSIX;

— ToJyueHHe HOBOW MH(OpMAINH 10 N3y4aeMON AUCITUILIINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSTENIBHOH  paboThl ¢ J1a0OpaToOpHBIM
o0opyaoBaHHEM U pubOopamu.

3aanue u TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT

Crmcok 3amanmii mpenctarieH B m 4.4, tabmmma 6. JlabopaTtopHbie paboOTBI cClieayer
BBIIIOJIHATH B XOJ€ TPOXOXKACHUS Kypca, BHHMATCILHO pa30upas MpeicTaBICHHBINA
METOJMYECKUIl MaTepuan MpenojaBaTesieM, C 3arpy3Kod BbBIIOJHEHHBIX pabOT B JIMYHBIN
KaOMHeT oOydaronierocsi B yctaHoBJeHHbIC B «JluuHom kabunere I'YAID» cpoku sl Kaxmou
paboThL.

CrpykTypa u hopma oTuera 0 1abopaTopHOM paboTe

Otuer o mnabopaTopHOW paboTe [ODKEH BKIIOYATh B ce0S: TUTYIBHBIM JIHCT,
(GOpMYJIMPOBKY 3aJlaHUS, TEOPETUYECKHE IIOJIOKEHHUsS, WCIIONb3yeMbIe IPU  BBITTOJHECHUHN
n1abopaTopHOi paboOThI, OMHCAHKUE MPOIIECCa BBIMOIHEHUS 1a00paTOpHOM paboThl, MOTyYEeHHBIE
PE3YIBTATHI U BEIBOJIBI.

TpebGoBanus k opopMIEHHIO OTUETA O Ja00PATOPHOM paboTe

ITo xaxxaoit naboparopHOW paboTe BBIMOJHSAETCS OTIENbHBIM OTYeT. TUTYJNBHBIM JHCT
opopmisieTcs B COOTBETCTBHHM C I1a0iOHOM (0oOpasuom), mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B paszaene «I'YAIl/HopmatuBHas nokymentarus/Jokymentaius/ st yaeOHOrO
npouecca». TekcroBble U rpaduyeckue marepuaibl OQOPMISIIOTCS B COOTBETCTBUU C
neiictyromumu 'OCTamu u TpeGoBaHusAMY, puBeIeHHBIMU Ha caiite 'Y AIl (www.guap.ru) B
pasznene «I'Y AIl/HopmartusHas nokymenTtanus/JokymenTarus/Iist yaeOHOTO mporieccay.

11.5. Meroauyeckue ykazaHus JJIsi 00yJarONUXCsl 10 BHITIOJHEHUIO KyPCOBOTO MPOEKTa/
KypcoBO# paboThI
Yuebnvim nianom He npedycmompeHo.

11.6. Mertoauueckue ykazaHus JUIsl OOYYaIOIIMXCS MO MPOXOXKICHHIO CAMOCTOSITEITHHOM
paboThI
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B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiiCs BBITOIHSAET PabOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpemojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMONHEHHUS CaMOCTOSITEIBHON paboThl y oOyuaromierocss (GopMupyercs
enecoo0pa3Hoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMECHUS
N HABBIKM B YCBOCHHHU W CHCTCMATH3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHC‘-H/IBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboty
00y4aroUUXCASBIISIOTCS:

— yueOHO-METOAMYECKUN MaTepual Mo AUCLUILIMHE.

11.7. Meroauueckue ykazaHus JUisi OOy4arOIIMXCsl IO HPOXOXKICHHUIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MPELyCMaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00yuaroIuxcs, OCYLECTBISEMOIO B TEYEHUE CEMECTpa C LIeJbI0 OLEHMBAHUSA XO0Jla OCBOCHUS
JUCLUIUINHBI.

IIpoBeneHue TEKyLEro KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBIISETCS C IMOMOLIbIO TECTOB,
npuBeneHHbIX B Ta0iuue 18. OueHnBaHue TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH OLIEHUBAETCS 110
YeThIpex OanbHOMN cucreme: «OTJINYHOY, «XOpOLIO», «y/I0BJIETBOPUTEIHLHOY,
«HEYIOBJIETBOPUTEIHHOY.

11.8. MeToauyeckue yKazaHus Uil O0yYarONIUXCs 1O MPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTallUU.

[IpomexyTouHas  artecranus  OOydYalOIIMXCS — NpPeAyCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYEHHBIX OOYydYaloImMMCs B IIpOIecCe
M3YYEHUs BCE NMCUUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHONW paboThl, CIOCOOHOCTH
IPUMEHATh MX U1 PEIICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IPaBUJIO, MPOBOIUTCS B
Nepuoj, SK3aMEHAIlMOHHOW CECCHMM U 3aBEepIIAeTCs] aTTECTAllMOHHOM OLIEHKOW «OTIIMYHOY,
«XOPOILOY», «YJOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHOY.

[IpoMexyTouHass aTTecTalus OLEHUBAETCS IO pe3yjbTaTaM TEKYIIEro KOHTPOJIS
ycreBaeMocTH. B ciyuae, ecnu CTyJeHT MO YBaXXUTEIbHOM MPUYMHE HE BBIOIHUI TpeOOBaHUs
TEKyIIEro KOHTPOJS, €My NpPENOCTaBIsAETCS BO3MOXKHOCTh CHATh 3aJ0JDKEHHOCTH IIO
nponyieHHbIM TeMaM. dopma mpoBeeHUs IPOMEXYTOUHOM aTTeCTallMi — MUCbMEHHAs.

Ok3aMeH oOydarouuiics TIoJlydyaeT MpH BBIMOJHEHMM M crade He MeHee 80%
7a00paTOpHbIX pabOT, BHIIOJHEHHBIX B TIOJHOM OOBEME, MPOWIEHHOMY M CIAHHOMY
TECTUPOBAHUIO  TEKYIIEr0 KOHTPOJS C OLEHKOM HE HWXKE «YAOBICTBOPUTEIHLHO,
YA0BJIETBOPUTENILHOM MOCEIIaeMOCTH 3aHITHH.
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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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