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AHHOTaNINA

Huctumummna «IIporpaMMupoBaHie MUKPOKOHTPOJIEPOBY» BXOIHUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
CIIELIMATIbHOCTH 27.03.04 «Y1mpaBiieHUE B TEXHUYECKUX cUcTeMax»
HanpaBJICHHOCTH/CIICIMANn3ali «YTpaBieHHe U UHOOpMATHKA B TEXHHUYECKUX CHCTEMAaX.
Jucuunmna peanuzyercs kapeapoit «Ne32».

JucuumnnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETCHIINN

OIIK-6 «Cnocoben pa3pabaTbiBaTh M HCIOJIB30BaTh QJITOPUTMBI WU MPOTPAMMBI,
coBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTHH, METOAbI U CPEJCTBA KOHTPOJISI, AUATHOCTUKHU U
yIpaBJIeHUs], IPUTOAHBIC Il IPAKTUYECKOTO MpUMEHEHHUs B cepe cBoel npodheccHoHaIbHON
JESITEIIbHOCTI

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C HM3yYCHHEM
INPUHLIUIIOB PAa0OTHl YCTPOWCTB W CHCTEM Ha 0a3e MHKPOIPOLECCOPHOM TEXHUKH M HX
IPOTPaMMHUPOBAHMUSL.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT ciexyrompe (GopMbl OpraHu3aluu
y4eOHOTO Mporecca: JEKIHH, JJA00paTOpHbIE pabOThI, CAMOCTOSITEIbHAS PaboTa 00YYarOIIEerocs.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS arTecTanus B (hopme sk3amena (9 cemectp).

OO6mias TpyZAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBINseT 3 3aueTHBIX eauHuibl, 108
4acoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHIT»



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
KOMIIETCHIIMSIME WJIM WX 9acTsaMu. KOMIETeHIINY U MHAUKATOPHI MX JOCTHKECHUS TIPUBEIICHBI 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
Ne9
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), (dac)
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 TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUIaM 3aHITHIM.
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 9

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.

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.

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.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep
Ha3Banue u copepxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATUN
paznena

Paspnen 1. BBeneHne B MUKPOKOHTPOJIEPHI.

Tema 1.1. Uro Takoe MukpokoHTposuiep? Jlekums-6ecena. IToHuMars ompejaencHue
MHUKPOKOHTpPOJIJIEPA, €ro Ha3HAYeHHE U MECTO B BCTPOCHHBIX cuctemax. MK, BcrpoeHHas
CHCTEMA, OJHOKPUCTAJIbHASL CUCTEMA, TTepUepHsL.

Tema 1.2. OTnuunsi MUKPOKOHTPOJUIEPOB OT MHKPOIIPOIECCOPOB. Jlekuus-6ecea.
YMeTh aprymMeHTUpoBaHHO BbeIOMpaTh Mexqy MK um MII ans KOHKpeTHOW 3amadu
POOOTOTEXHUKH. Wnrterpauus  nepudepun,  3HEPromnorpeGiieHHEe,  CTOUMOCTD,
MPOU3BOUTEIBHOCTb.

Tema 1.3. CpaBHeHHE MHUKPOKOHTPOJUIEPOB ¢ MHKpomporeccopamu u [IJIMC
1 (FPGA). Jlexuus-Gecena. AHanM3upoBaTh IIPEUMYLIECTBA W OTPAHUYEHUS PAa3HBIX
wiatgopMm g 3amad  peanbHOro BpeMmeHH. [lapamiennsm, aeTepMHHU3M, THOKOCTb
KoH(UTYypanuu, BpeMs pa3padOoTKH.

Tema 1.4. O0G30p MOMyJSIPHBIX APXUTEKTYP MHKPOKOHTPOJIEPOB. Jlekuus-Gecena.
3Hatb ocobeHHocTH apxurektyp ARM Cortex-M, AVR, PIC, RISC-V u ux npumMeHUMOCTh
B poOororexHuke. Habop WHCTPYKIMH, 5KOCHCTEMa HMHCTPYMEHTOB, IOJIEPXKKA
COOOIECTBOM.

Tema 1.5. Knaccudukarmss MUKpOKOHTPOJIIEPOB IO Pa3psAHOCTH,
MIPOU3BOIUTENLHOCTH U 00JIAaCTsAM NpuUMeHeHusl. Jlekims-6ecena. Knaccudumuposars
MK 10 TeXHHYEeCKUM MapaMeTpaM U BBIOMPATh ONTHMAIBHOE PELICHUE IS 3a/1a4H.
8/16/32-0uT, TakTOBas YaCTOTA, MaMSITh, eprdepus, IeHa/KauecTBoO.

2 Paznen 2. 2 ApxuTekTypa MUKPOKOHTPOJIIIEPOB.
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Tema 2.1. Crpyktypa MuKpokoHTposuiepa. Llentpanbneii mporeccop (CPU).
OneparuBnas mnamiath (RAM). Ilocrosunas mamsare (Flash, EEPROM).
[lepucdepuiinpie ycrpoiictBa (taiimepsr, ALII/IIAIL, UART, SPI, 12C u np.).
Jlexumsa-6eceqa. llonmmars (QyHKIMOHAaTBPHOE Ha3HadeHWe OmokoB MK w  mx
B3auMmozeiicteue. IlluHa maHHBIX/azpeca, PETHCTPbl  CICLMATBHOTO  Ha3HAYCHHS,
O0TOOpaKCHUE TTAMSITH.

Tema 2.2. Ocobennoctu rapBapackoi u ¢poH-HeliMaHoBcKo# apxutektyp (RISC vs
CISC). Jlekuus-6ecena. OObACHATh BIWSHUE APXUTEKTYPBI HA MPOM3BOJAUTENBHOCTH H
sddextrBHOCTy KOma. Pasznenenue mmH, KOHBeiep, HaOOp HMHCTPYKLMH, MpencKa3aHue
HEPEXO0/I0B.

Tema 2.3. PabGora c peructpamum MHUKPOKOHTpoyuiepa. Jlekuus-Oecema. YMeTh
KOH(UrypupoBaTh nepudepuio depes npsmyo padboty ¢ peructpamu. butossie oneparm,
MAacKH, aTOMapHOCTb, BOJIATHJIbHBIC TIEPEMEHHBIC.

Tema 2.4. KonBeiiepuzanusi u ONTUMH3AIMS BBHIIOTHEHUST KOMaH[I. Jlekuus-Gecena.
[ToHMMAaTh MPUHIMIBI KOHBEHEPHOIT 00pabOTKM M MPUMEHSATh ONTUMH3AIUK HAa YPOBHE
kona. KonBeiliepHble cTamun, My3bIpbKy, MPeaBbIOOpKa, branch prediction.

Tema 2.5. Ilpumepsl WHCTPYKIHMHA A Pa3IMYHBIX apXUTEKTYp. Jlekuws-Gecena.
UutaTh W WHTEPOPETHPOBATH acceMOJEPHBI KOJ M OTIaAKd M ONTHMH3AIHH.
MHEMOHUKH, PeXKUMBI apecalns, Gpaaru COCTOSHUSL, CTEK.

Tema 2.6. TakTupoBanue u cOpoc MUKPOKOHTpoJUIepa. ['eHepaTopbl TAKTOBBIX
curnanoB. Cxemsl copoca (Reset). Jleknua-6ecena. Hacrpamsath 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. Jlekuusa-Gecena.
O¢ddexTuBHO Mcnonb3oBaTh coBpemenHble IDE ams paspabdorku mom MK. IlpoektHas
MOZACIb, KOMITWIALWA, JTAHKOBKA, IIJIAarHbI, YIIPAaBJIICHUC KOHq)I/IpraHI/IHMI/I.

Tema 3.2. SI3bIkM MPOrpaMMHUPOBAHUS [UIi  MHKpPOKOHTposuiepoB: C/C++,
AccemOnep, Python (marmpumep, MicroPython) u np. Jlekuusi-6ecena. Boioupars s3Ik
OPOrpaMMHUPOBAHMSl B 3aBUCHMOCTH OT TpeOOBaHHW 3a/aud. YTpaBiICHHE MaMSThIO,
JCTEPMUHU3M, a0CTPAKIIHS, HHTEPIPETALHUS VS KOMITUIISILIHSL.

Tema 3.3. OTnagouHble HHCTPYMEHTHL: IporpaMMaTopsl U otnaguuku (ISP, JTAG,
SWD), noruveckue aHanu3atopbl, BHpTyadbHble COM-mOpTH, HACTpPOWKa
MIPOEKTOB U YIPABJICHUE 3aBUCUMOCTIMU. Jlekuus-Oecena. [IpuMeHsTh anmapaTHbie U
NporpaMMHBIC CpeACTBA OTIAAKH st auarHoctuku cucteM. JTAG/SWD, breakpoints,
watchpoints, trace, jorupoBanue, BUPTyaabHbIC TIOPTHI.

Tema 3.4. bubnunoreku u dpeiimopku: HAL (Hardware Abstraction Layer),
CMSIS (Cortex Microcontroller Software Interface Standard), RTOS (Real-Time
Operating System) U 1p. Jlekuus-6ecena. Mcnonb3oBaTh aOCTpakMy sl yCKOPEHUS
pa3paboTku 6€3 oTepu KOHTPOJIS HaJl pecypcamu. AGcTpakius 000pyI0BaHus,
MEPEHOCUMOCTb, OBEpXell, KOHGUrypauus uepe3 KoHPur-aio.

Paznen 4. Hanucanue u oTnajka nporpamm.

Tema 4.1. GPIO (General Purpose Input/Output): HacTpoiika BHIBOJJOB KaK BXOJOB
WM BBIXOJIOB, YNPAaBJIEHUE CBETOAMOJAMH, KHONKAMH W JIPYTUMU BHEUIHUMH
YCTpPONCTBaMHU. Jlexmus-6ecena. KoppekTtho KOH(HUTYPHPOBATh UQpOBEIC
BXO/IbI/BBIXO/IBI JUISl B3AaUMOJICHUCTBHS ¢ iepudepueit podota. Pull-up/pull-down, debounce,
open-drain, TOKOBbIE OrpaHUYCHUSI.




Tema 4.2. TaiimMmepbl W CUETYHMKH: HWCIOJNB30BAHUE TAWMMEpPOB JUISI CO3JAHUS
3aJIepKEK, TeHepalusi CUTHAJIOB ¢ ucnoib3oBanueM [IIMM (PWM — Pulse Width
Modulation) st ynmpaBiaeHHs CEpBONPUBOJAMH M JBUTATENsAMU. Jlekuus-Gecena.
FCHepI/IpOBaTL TOYHBIC BPEMCHHBIC MHTEPBAJIbI U YIIPABJIAIOMINE CUTHAJIBI JJI IMPHUBOJIOB.
Prescaler, auto-reload, PWM resolution, capture/compare, input capture.

Tema 4.3. IlpepsiBanusi: MexaHu3M paOOThl IpPEpPBIBAHUM, MPHUOPUTETHI
IpepbhiBaHui,  peanuzauus  oOpaOOTUMKOB  mpepblBaHUU.  Jlekums-Gecena.
Peanu3oBeIBaThH PCAKTHUBHOC ITOBCICHUC po60Ta qepe3 MCXAaHU3M HpepLIBaHHﬁ. BeKTOp
HpepI)IBaHI/II‘/JI, MMPUOPUTETHI, BTOXKCHHOCTh, KDUTUYCCKHUEC CCKIUU, latency.

Tema 4.4. AnanoroBo-uudpossie mpeodpazosarenu (ALI]): HacTpoiika u
ucnoinb3oBanue ALIIl, uTeHNe aHATOTOBBIX CUTHAIOB, IPUMEPHI UCIIOIB30BaAHUS
JaTYUKOB. .HGKHI/ISI-6GCG,E[3. KOppeKTHO OHI/Iq)pOBI)IBaTI) AaHaJIOT'OBbIC CUT'HAJIbI JATYUKOB
IUTSL HaBUTanuw podoTa. Pa3psimHOCTh, 9acToTa THCKpeTH3anun, pedepeHCHOE
HalpsOKEHUE, yM, YCPEAHCHUEC.

Paznen 5. UnTepdeiicer cBsa3u.

Tema 5.1. UART (Universal Asynchronous Receiver/Transmitter). Jlexuus-6ecena.
Opranmuzamnus HaAEKHOTO TIocenoBaTensHoro ooMeHa ganabivu ¢ [IK/momynem. bomosas
CKOPOCTb, CTapT/CTOMN-OUTHI, apuTeT, Oydepusamusi.

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

Tema 5.3. 12C (Inter-Integrated Circuit). Jleknusa-6ecena. IToakmodenne MHOKeCTBa
ycTpoiicTB o nByxmpoBoaHoi muHe. Axnpecarysi, ACK/NACK, clock stretching, pull-up.
Tema 5.4. Ilapamnensubie uHTEpdEWCH. Jleknusa-6ecema. PaGora ¢ ycrpoiicTBamu,
TpeOYIOIIMMH BBICOKOH NPOMYCKHON crmocoOHocTu. IlluHa nmaHHBIX, CTPOOHpPOBAHHE,
TaiMHHTU.

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

Tema 5.6. CAN (Controller Area Network). Jlekuus-6ecena. Unentuduraropsi,
apourpax, CRC, error frames.

Tewma 5.7. Ilpumepbl B3aMOICHCTBHS C BHEITHUMHU YCTPONCTBAMHU Yepe3

uHTepdeichl. Jlekuus-6ecena. MybTUILIEKCUPOBAHKE, TIPUOPUTETHI, OY(hEpbI, MOTOKH.

Paznen 6. DHeproapPpexkTHBHOCTH U ONTUMU3AIIHS.

Tema 6.1. Pexxumbl sHeprocOepexeHHss MHKPOKOHTPOJUIEPOB. Jlekuus-Gecena.
ITpuMeHSITh peXXUMBI CHA JJIsI TPOJUIEHHsT aBTOHOMHOM paboTel. Sleep/Stop/Standby, wake-
up sources, leakage current, retention.

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

Tema 6.3. OnTuMu3anus KoAa i CHUKEHUs dSHepromnoTpedieHus. Jlekuus-oecena.
VYmMeth mucath dHEprodddexTuBHBIN Kox 0e3 moTepu (GyHKIHOHATBHOCTH. Busy-wait vs
interrupt, ONTUMHU3ALMA HUKIJIOB, OTKIIOUEHUE HEUCIIONb3yeMol eprdepHH.

Tema 6.4. IIpumMepsl peanu3anuy aBTOHOMHBIX YCTPOUCTB. Jlekius-Oecena. YMerh
MIPOEKTHPOBATH CUCTEMBI C Yu&€ToM OanaHca "QyHKIHOHAIBHOCTD <> aBTOHOMHOCTB".
Energy budgeting, duty cycle, harvesting, cynepBu3op nmuTaHus.

Paznen 7. IlporpamMmMmupoBaHue peaabHOTO BPEMEHH.
Tema 7.1. OcuoBet RTOS (Real-Time Operating System): FreeRTOS, Zephyr,
Contiki. Jlexuus-6ecena. Buioupars u mactpansats RTOS. 3anaun, miaHMpOBIINK, THKH, heap,
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koH(puryparus yepe3 FreeRTOSConfig.h.

Tema 7.2. Co3maHue 3amad M ympaeleHHE pecypcamu. Jlekuus-Gecena. YMeTh
KOPPEKTHO pa3felisiTh Pecypchl MEXIy 3amadaMu 0e3 TOHOK W B3aWMOOJIOKHPOBOK.
KpI/ITI/I‘lCCKI/IC CCKIIMU, MBIOTCKCHI, CeMa(bOpI)I, MMPUOPUTETHLIC NUHBEPCUH.

Tema 7.3. CunxpoHm3anus 3ama4 U padbora ¢ oudepensmu. Jlekiusa-Oecema. YMeTh
OpraHu30BbIBATH obMeH JaHHBIMHM MEKAY 3aJla4aMi 4Cpe3 OUCpPeau U COOBITHS.

Tewma 7.4. IlpuopuTeTsl 3a/1a4 U IIAHUPOBILUKH. Jlekiusa-6ecena. YMeETh HACTpanBaTh
IIPUOPUTETHI I obecrieueHus JACTCPMHUHHUPOBAHHOI'O OTKJIIMKA KPUTUYCCKUX 3a1a4.

Pa3nen 8. OTnagka u TecTupoBaHuUE.

Tema 8.1. Meronsl ommankum: TO4YkM octaHoBa (Breakpoints), morupoBanwme
JTaHHBIX., aHAIW3 PabOThI MPOrpaMMbI C TIOMOIIBIO OTIam4YuKa. Jlekuus-Gecena.
CHCTEeMHO MOIXOMUTh K IOWUCKY W YCTpaHEHHI0 OmHOOK B mpoekrax. Breakpoints,
watchpoints, ITM-moruposanue, core dump, stack overflow detection.

Tewma 8.2. TectupoBaHue MPOrpaMMHOT0 00ECTICUCHHS: IOHUT-TECTUPOBAHUE,
WHTETPALIMOHHOE TECTUPOBaHUE. Jlekius-0ecea. YMETh BHEAPSTH MPAKTUKH
TECTUPOBAHUA IJI TOBBIIICHUA HaI[é)KHOCTI/I KoJa.

Paznen 9. CoBpeMeHHbIE TEXHOJIOTHH U TPEHIBI.

Tema 9.1. Hurepuer Bemeit (IoT): mporpammupoBanue Wi-Fi u Bluetooth
MOJIyJIeH, B3aUMOICHCTBHE C OOJIAYHBIMU CEPBUCAMHU, CEHCOPHBIE CUCTEMBI B COOp
NaHHbIX. Jleknmsa-Oecema. YMeTh WHTETpHpoBaTh pobOotra B dkocucremy loT mms
yIAIEHHOTO YIIPABICHHS © MOHUTOPUHTA.

Tema 9.2. be3onacHOCTh BCTPOEHHBIX CHCTEM: 3alllMTa MPOIIKUBKH, UG POBaHUE
NaHHbBIX. Jleknus-0ecena. YMeTh 3alyIuaTh IPOIIMBKY U JaHHBIC po0OTa OT
HECAHKI[HOHUPOBAHHOTO JIOCTYTIA U aTaK

4.3.

[TpakTrueckue (CEMHUHAPCKUE) 3aHATHUS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IPUBE/IEHBI B TA0OIHIIE 5.

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

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUECKUX | TpPydOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

Bcero

4.4,

JlaGopaTopHblie 3aHITHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TaOIUIIE 6.

Tabmuna 6 — JlaBopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh

N3 Hux No
Ne HaumenoBanue 1abopaTtopHbIXx paboT TpyHOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 9
1 | JIP 1 «YmpaBrieHue oTHUM U TPYIIION 2 - 1-9
CBETOJIMOJIOBY
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2 | JIP 2 «YmpaBneHue OJHUM U TPYIIION 2 1-9
CEpBOIPHUBOIOB

3 | JIP 3 «YmpaBneHue oJHUM U TPYIIION 2 1-9
IIaroBBIX JIBUraTeJIeh»

4 | JIP 4 «Yupasnenue uu(ppoBbIM CETMEHTHBIM 2 1-9
UHIUKATOPOM»

5 | JIP 5 «IloakitoueHue v nojrydyeHue 2 1-9
nH(OpPMALIUU C TaTYHUKOB, OTOOpAKEHUE
uHbOpMaLMU HA JUCIIIIEE)

6 | JIP 6 «Pabora ¢c maccuBaMu TaHHBIX. 2 1-9
[Moakmrouenue u ynpapiieHHe MeMOpaHHOM
KJIABUATYPbD»

7 | JIP 7 «Pabota ¢ ananorossm u [IIUM 2 1-9
MIOPTOM MUKPOKOHTPOJLIIEPA»

8 | JIP 8 «Co3nanue nporpaMmbl yIIpaBJICHHS 2 1-9
YMHOW TETUIMLEN»

9 | JIP 9 «IIporpaMMupoBaHu€ 1 CHATHE JTAHHBIX 4 1-9
C METEOCTaHIIHN

10| JIP 10 «ITporpaMmMupoBaHHEe MEXaTPOHOTO 4 1-9
Moyl «JIMHeHas HaupaBJSIIOLIAS»»

11| JIP 11«IIporpammupoBaHue MOPTAILHOTO 5 1-9
poboTay

12| JIP 12 «ITporpammupoBaHue MOOHILHOTO 5 1-9
poboTa ¢ mMyJIbTOM JTUCTAHIIHOHHOTO
yIpaBICHUS

Bcero 34

4.5. BeInonHeHne KypcoBOro NpoeKTa/ KypcoBOi pabOThI

V4eOHBIM IJIAHOM HE npeayCcCMOTpCHO

4.6. CamocrodTenbHas paboTa 00y4aroUXcs
Bunel camoctosiTenbHON paboThI U €€ TPYJAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.
Tabnuua 7 — Buasl caMoCTOsITeNIbHONU pabOThI M €€ TPYI0EMKOCTb

. Bcero, | Cemectp 9,
Bun camocrositensHOM paboTh
qac qac
1 2 3
M3ydeHne TeOpeTHIecKoro Marepuasia
11 11
qucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TeKy1emMy KOHTPOIIIO 5 5
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KontposbHble pabotsl 3a04HukoB (KP3)
IToaroToBKa K MPOMEXYTOYHOMU 5 5
arrectanuu (I1A)
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUEHUS
JUISL CAMOCTOSTENTEHON PabOThI 00YUYaOIIUXCS IO TUCIUTUTMHE (MOIYJTIO)
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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 nHGopMaImoHHO-o0pa3oBarenbHas cpena ['Y Al « MaTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyaaukamu ['Y AIl
(BBemeHa B dKcIuTyartaiuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17),
nepeveHb MOJYJICH U MX (YHKIMOHATBHOE Ha3HAYCHUE M3JI0KEHBI IO CCHUIKE
https://quap.ru/it/system/iso

2 Od¢unnanbHblil caiiT 00pa3zoBaTesIbHON Oopranu3auuu B ceth «HTepHeT
(https://quap.ru/), paspaboran cotpyauukamu ['YAII (BBeeH B SKCILTyaTaIUIO
[Mpukazom ['VAII ot 23.03.2023 Ne 05-145/23)

3 Microsoft Office 2019 (morosop I'YAII, undopmariius o JTHIEH3UH PEACTaBICHA
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 OnexktpoHHblid KaTtanor oubmmorexku ['YAII ¢ moctymoM k 0aze MONHOTEKCTOBBIX
m3manmii  (https://lib.guap.ru.), moctym depe3 JHMYHBIA KaOMHET YHTATENS
oubmorexu ['YAII

2 Hayunas snektponnas OuOimoreka «eLIBRARY» (https://elibrary.ru/), moctyn
yepe3 JIMYHBIA KaObuHer uutarens Oubnumorexu ['YAIL a takxke mo IP -agpecam
I'VAII

3 OBC «Jlanby» (https://e.lanbook.com/), noctyn 4epe3 nu4HBI KaOWHET YUTATENS
oubmuorexku ['YAIIL a Taxxe mo IP -agpecam 'Y AII

4 3BC Znanium (https://znanium.ru/), moctym dYepe3 JNHUYHBIA KaOWHET YHTATEIs
o6ubmuorexku ['YAII a Taxxke no IP -agpecam I'VYAII

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa30oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBliIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/m MaTepHUaTbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
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https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po
https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/

1 | MynapTumenuiiHas JEKIMOHHAS ay IUTOPHUS: 21-21 (yn. bonpas
CrneunanusupoBaHHasi MeOesb; TEXHUYECKHE CPEICTBA Mopckas, 1.67, mut. A)
00y4eHHUs, CITy>Kalllye sl IPeICTaBIeHUs y4eOHOM
nH(popManuu 0OJIBIION ayTuTOpUn; HAOOP
JEeMOHCTPAMOHHOTO 000opyaoBanus (MHTepakTHUBHBIHI
MYJIbTUCEHCOPHBIN AUCIUICH Ha MepEeKaTHOM CTOMKE
FocusTouch /luaronans 70" — 1 mr., [I9BM — 1 mr.);
Ob6ecrieyeH 1OCTYH B 3JIEKTPOHHYIO HH(GOPMAIMOHHO-
obpazoBarenbuyto cpeny ['YAII mo nokanpHOH
BBIYMCIIMTEIILHON CEeTH WK ToYKe goctyna WiFi.

2 | Jlaboparopusi KOMIIBIOTEPHOTO MOJCIUPOBAHUS: 31-04 (yn1. bosbIas
— cIHenuanu3upoBaHHas MeOeIb; Mopckas, 1.67, mut. A)
— TEXHWYECKHE CpeIcTBa  OOyYeHHs, CIOyXKalme s
npeacTaBieHus ydeObnord wuHbopmanuu; [IDBM - [Tucnieit
nnTepakTuBHbld HTC- 1 .

JlaGopaTopHoe oGopynoBanue: [I9BM — «Mecto pabouee
aBTOMAaTH3MPOBaHHOE» — 18 mIT.

ObecrieyeH TOCTYH B 3JIEKTPOHHYIO HH(GOPMAIMOHHO-
obpazoBarenbHyto cpeny 'Y AII o nmokanpHON
BBIYMCIIMTEIILHON CETH WK ToYKe goctyna WiFi.

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEXKYTOYHOM aTTECTAIlUH
oOydaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluU

Buj npoMexyTO4YHOM aTTecTanuu [lepedyeHb OLIEHOYHBIX CPEJCTB
Crucok BONPOCOB K 3K3aMEHY;
DK3aMeH
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI OOYyYalONMMHCS TPUMEHSETCST S-0ayuibHasi MIKajla OUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHIUI

XapaxreprucTtuka chOpMUPOBAHHBIX KOMIIETEHIINIA
5-0ayutpHad mIKama P P (opmpo

OO0yyaromuiics:

— r1y0OKO U BCECTOPOHHE YCBOUI MPOTPaAaMMHBIN MaTepua,

— YBEPEHHO, JJOTUYHO, TTOCJIEIOBATEILHO U TPAMOTHO €r0 U3J1araer;

— OMUPAsICh HAa 3HAHUSI OCHOBHOM W JIOMOJIHUTEIBHOW JIUTEpaTypHl,
«OTJIIMYHOY TECHO CBSI3bIBAET YCBOCHHBIE HAYYHbIE MOJOXKEHHS C MPaKTUYECKOU
«3aUTEHOY JeSATEIbHOCTBIO HAIIPaBICHUS;

— yMmesio 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeNaeT BBIBOILI U 0000IIEHUS

— CBOOOJIHO BJIAJICET CUCTEMOM CIIelUaTH3UPOBAHHBIX TTOHATUH.

— npaBmIbHO BeIIOIHUI 0T 90% 1m0 100% TecToBBIX 3aMaHuii .
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OUEHKa KOMIIETCHUHH XapakTtepucTuka c(hopMUPOBaHHBIX KOMIIETEHIIUH
S-0asuTbHas IKaIa
OO0yuaromuiics:
— TBEpJO YCBOMWJI IIPOTrPAaMMHBIN MaTepuall, rPaMOTHO U IO CYILIECTBY
U3JIaraeT ero, ONupasiChb Ha 3HaHNs OCHOBHOM JINTEPaTypHI;
— HE JIOIIyCKaeT CYIECTBEHHbIX HETOUHOCTEH;
«XOPOLIO» — YBA3bIBA€T YCBOCHHbIE 3HAHUSA C IPAKTHUYECKOW JEsTEIbHOCTHIO
«3aUTEHO» HaIpaBJICHUS;
— apTyMEHTUPYET Hay4YHbIC TTOJI0KEHUS;
— JIeTIaeT BBIBOJIBI U 0000IICHNUS;
— BJIQJIEET CUCTEMOH CIIeLUaIN3UPOBAHHBIX TOHITUH.
— npaBWIIHHO BHIOJIHWI OT 70% 10 89% TecTOBBIX 3aaHui .
— o0yyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYLIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl,
— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«y/IOBIICTBOPUTEIIHO» | — UCTIBITHIBAET 3aTPYAHEHUS B NPAKTUYECKOM NPUMEHEHHH 3HAHWUN
«3aUTEHO HaIlpaBJICHUS;
— c1a00 apryMEeHTUPYET Hay4YHbIE IT0JIOKEHUS;
— 3aTpyaHsieTcs B GOpMYJIMPOBAHUHU BBIBOJOB M 00OOIICHU;
— YaCTUYHO BJIAJCET CUCTEMON CIIEHHAIM3UPOBAHHBIX IIOHATHM.
— IPaBHJILHO BBIMOAHMI OT 51% 110 69% TeCcTOBBIX 3aJaHUi .
— o0yyJaroluiics He YCBOMJ 3HAYMTEIbHOH 4YacTH HPOrpaMMHOIO
MarepHaia,
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W HETOYHOCTU  IIpH
«HEYJIOBJIETBOPUTEIILHO» | PACCMOTPEHUU IIPOOJIEM B KOHKPETHOM HalpaBICHUH;
«HE 3aUTEHO» — UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHUU 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAY4HbIE [TOJIOKECHMUS;
— He (JOPMYIHPYET BBIBOJAOB M 000OIICHHIA.
— OPaBUILHO BBINOIHUI MeHee 51% TecTOBBIX 3aJaHuil .
10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTePUAIIBI.
Bomnpocs! 115t 5K3aMeHa npejcTaBieHs! B Tabnuue 15.
Tabnuna 15 — Bonpocs! 11 sx3ameHa
Kon
Ne n/nt Ilepeuens BOnpoCOB ISl dK3aMEHa
UHIMKaTopa
1 UYto Takoe MUKPOKOHTpoJLIep? OITK-6.3.1
5 Kaxue ocHOBHBIE apXUTEKTYpPbl MUKPOKOHTPOJIJIEPOB OIIK-6.3.1
CYIIECTBYIOT?
3 IIepeunciTe OCHOBHBIE SI3BIKH IPOTPAMMUPOBAHUS OIIK-6.3.1
MHUKPOKOHTPOJIJIEPOB.
4 UYto Takoe perucTp MUKpOKOHTpoJIIepa’? OIIK-6.3.1
5 Kak paboTtaer nmpepbiBaHr€ B MUKPOKOHTpOJLIepe? OIIK-6.3.1
6 UYro Takoe PWM u rze on npumensiercs? OIIK-6.3.1
7 Kakue TUIbI MaMsITH NCHOJIB3YIOTCS B MUKPOKOHTpoJuIepax? OIIK-6.3.1
8 Urto takoe UART u xak oH paboTtaet? OIIK-6.3.1
9 Kakue npenmyuiectsa umeer ucnoias3osanue SPI no OIIK-6.3.1
cpaBHenuto ¢ 12C?
10 Yro Takoe TaliMep B MUKPOKOHTpoJLIEpe? OITK-6.3.1
11 Kaxk pa6oraer ALIII (ananoro-mudpoBoii mpeodbpazoBateiib)? OIIK-6.3.1
12 Urto Takoe cropoxenoit Taitmep (Watchdog Timer)? OIIK-6.3.1
13 Kakune pexumbl sHeprocOepekeHus! CyIeCTBYIOT B OIIK-6.3.1
MHKPOKOHTpOJLIepax?
14 Yro Takoe DMA 1 3aueM OH HyX€eH? OITK-6.3.1
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15 Kak pabotaet nporokon 12C? OITK-6.3.1
16 UYro Takoe GP1O? OIIK-6.3.1
17 Kakwue ¢akTops! BIUAIOT Ha BEIOOP MUKPOKOHTPOJIIEPA ISt OIIK-6.3.1
npoekTa?
18 Urto takoe RTOS u 3aueM oH Hy)eH? OIIK-6.3.1
19 Kaxkue stamnsl BKITtoUaeT pazpaboTka mporpaMMBbl IS OIIK-6.3.1
MHUKPOKOHTpoJLIepa?
20 Uro Takoe bootloader? OIIK-6.3.1
21 Kaxk pa6oraet nporokoa CAN? OIIK-6.3.1
22 Uto takoe EEPROM wu kak oHa ucnosub3yercs? OIIK-6.3.1
23 Kak paboraer nporokon USB? OIIK-6.3.1
24 UT0 Takoe CTEeK BHI30OBOB? OIIK-6.3.1
o5 Kakue ommOku MOryT BO3HUKHYTB ITPU paboTeE C OIIK-6.3.1
MUKPOKOHTpoOJIIepaMu?
26 UTo Takoe MHKPEMEHTHOE M JICKPEMEHTHOE KOJAUPOBaHUE? OIIK-6.3.1
27 Kak paboraet npotokon Modbus? OIIK-6.3.1
28 Uto takoe CRC u 3a4em OH HyXeH? OIIK-6.3.1
29 Kak paboraet npotokon Ethernet? OIIK-6.3.1
30 UT0 Takoe MyJIbTHUIUICKCUPOBaHUE? OIIK-6.3.1
Bompocsr (3amaun) st 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera
Kon
Ne i/ [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera HHIIKATOPA
Y4eOHbIM [JITAHOM HE NPEAYCMOTPEHO

HepequL TEM JIA BBIIIOJIHCHUSA KYpCOBOI'O HpOGKTa/ KprOBOﬁ pa6OTBI npeaAcCTaBJICHBI

B TabauIe 17.

Tabnuna 17 — Ilepederb TeM Ui BHITOJHEHUS] KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

[TprMepHBIii TepeueHb TeM ISl BBIITOJIHEHUS KYyPCOBOTO MPOEKTa/ KypCOBOM

Ne n/n
paboThI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
BOHpOCI)I A OpPOBCACHUSA HpOMe)KYTOqHOﬁ arreécCrallin B BHUAC TCCTUPOBAHUA

npeJcTaBieHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB ISl TECTOB

No . Kon
[TpumepHBIil mEpedeHb BOMPOCOB JJIsl TECTOB
/1 WHJUKaTOpa
1 mun. 3a0anue KOMOUHUPOBAHHO20 MUNA C 8LIOOPOM OOHO20 8EPHO20 OMEEMd U3 YeMbIPEX
NPeONoACEHHBIX U 0OOCHOBANUEM 8bLOOPA
WNuctpykuus: [Ipounraiite TeKCT, BRIOCPUTE MPABUIIBHBINA OTBET U 3AIMIIUTE APTYMEHTHI,
000CHOBBIBaIOIINE BEIOOpP OTBETA
1 Yrto Takoe MUKPOKOHTpOJLIEp? IK-1.11.1

A) YCTpOHCTBO A7 yIpaBICHHSI JJIEKTPUIECKUMH LIETSIMHU;

b) UnterpanpHas cxema, 00beIMHSIONIAS TPOLIECCOP, TaMSTh U
nepudepuio;

B) Ilporpamma 1iist pa3paOOTKH 3JEKTPOHHBIX YCTPOMCTB;

I') UaTepdeiic st cBSI3M MEXAY KOMIIBIOTEPOM U BHEITHUMHU
YCTpOHCTBaMH.
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Kaxoii peructp ucmonp3yercs s HACTPOUKU HarpaBIeHUs PabOThI IK-1.11.1
BBIBOJIOB ITOPTa B MUKPOKOHTpoJuiepax AVR?

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

Yro takoe PWM (IUnpOTHO-UMITYIbCHAST MOy JISIIHS)? MK-1.4.1

A) Meton 3auTel MUKPOKOHTPOJUIEpPA OT MEPErpeBa;

b) Crioco6 yBenmmueHus TAKTOBOW 4aCTOTHI;

B) TexHonorus peryaupoBaHusi MOITHOCTH ITyTE€M M3MEHEHHUS IIUPUHBI
HUMITYJIbCOB;

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

Uro Takoe npephiBaHuEe B MUKPOKOHTpOJLIEpe? IK-1.11.1

A) Ilpouecc 3arpy3ku IpoIINBKY;

b) Ommbka B mporpamme;

B) Co6oii muranus;

I') Cob6bITHE, KOTOPOE BPEMEHHO IPUOCTAaHABIMBAET BBHIIIOTHEHHUE
OCHOBHOM IIPOrPaMMBI.

KakoBa ocHOBHas (yHKLUS TaliMepa/cyeTyrKa B MUKPOKOHTpoJuiepe? IK-1.14.1

A) YmpaBneHne nUTaHHEM;

b) O6paboTka TaHHBIX;

B) M3MepeHne BpeMeH! WM KOJIMYEeCTBA COOBITHH;
I') 'enepanus 3ByKOBBIX CHTHAIIOB.

2 mun. 3a0anue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOILKUX 8APUAHMOE OMBEMA U3
NPeONONCEHHBIX U PAIGEPHYMBIM 000CHOBAHUEM 8b1OOpA

Wuctpyknus: [Ipounraiite TeKCT, BRIOEPUTE MIPABUIILHBIC BAPHAHTHI OTBETA U 3AIHIIINTE
apryMeHTbl, 000CHOBBIBAIOIIINE BIOOP OTBETOB

Kakue n3 nepeuncieHHbIX apxXUTEKTYp OTHOCATCS K MUKpokoHTpomtepam? | TTK-1./1.1

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

B) AVR,;

I PIC.

Kakue peructpsl 0ObIYHO MIPUCYTCTBYIOT B MUKPOKOHTPOJLIEPE ISt IK-1.1.1
yHpaBJIeHUs TOPTaMHU BBOJA-BbIBO/IA?

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

B) CACHE (Cache Register);

I') DDR (Data Direction Register).

Yto Takoe nmpephIBaHUs B MUKPOKOHTpOJIepax? IK-1.4.1

A) IlporpaMmHbBIE KOMaH/IBI ISl YBEITHYEHUS CKOPOCTH PaOOTHI;

Bb) Crioco6 opranu3zanuy MHOT03a/1a4HOCTH;

B) Mexanu3m 00paOoTKH OmNOOK;

I') CoOpbITHs1, KOTOPBEIE BPEMEHHO OCTaHABJIMBAIOT BHINOJIHEHHE OCHOBHON
MIPOTPaMMBI.
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9 Kakue ¢yHkimn BemonHseT cropoxkeBoit taiimep (Watchdog Timer)? IK-1.11.1
A) KoHTpomnb BpeMeHH BBIIOTHEHUS TPOrPaMMBL;
b) O6paboTka mpephIBaHHU];
B) YBennuenune npon3BoIuTETFHOCTH MUKPOKOHTPOJIICPA;
I') [lepesarpy3ka cucTeMbl IPH 3aBUCAHUH.
10 Yro takoe GPIO (General Purpose Input/Output)? IK-1.1.1
A) TopT mst mepenavn 3ByKa;
B) YHuBepcanbHbie OPTHI AJ1s1 BBOAA U BHIBOJA JAHHBIX;
B) CneunanusupoBaHHbIe TOPTHI IS IHGPOBAHNUS,
I') UnTepdetic ans moaxmOueHNs] BHEITHUX yCTPOKCTB.
3 mun. 3aoanue 3aKpvimo20 muna Ha yCMaHosleHue CooOmeemcmeaus
Wnctpykuus: IpounTaiite TEKCT U yCTaHOBUTE cOOTBETCTBHE. K Kax 10l No3uLnu, TaHHO! B
JIEBOM CTOJIOIIE, TOA0EPUTE COOTBETCTBYIOIYIO MO3UIHIO B IIPABOM CTOIIOIIE
11 VYcTanoBUTE COOTBETCTBHE TEPMUHOB IK-1.1.1
1GPIO A) Monymsmws TIUpUHBI IMITYJTBCA TS
YIPaBJICHUS] MOLTHOCTBIO.
2PWM B) Unrepdeiic ams npeodpazoBaHus aHAIOTOBOTO
cUTHaja B IU(POBOH.
3ADC B) IopT BBO2-BBIBO/AA IS TIOJKITFOYEHUS
BHEIIHUX YCTPOUCTB.
I') IIpoToko:n nepenayn JaHHBIX MEXKITY
MHKPOKOHTPOJUIEPAMHU.
12 VYcTanoBUTE COOTBETCTBHE TEPMUHOB IK-1.1.1
1UART A) ACHHXPOHHBIH TPOTOKOI Al OOMEHa
JAHHBIMU MEXIY YCTPOHCTBAMHU.
2 SPI B) [NocnenoBaTenbHbli HHTEPGEHC IS CBSI3H C
WCIIOJIb30BaHUEM JIBYX IPOBOJIOB.
312C B) BBICOKOCKOPOCTHOM CHHXPOHHBIH HHTEpdEric
C IIOJLJIEP’)KKOM HECKOJIBKUX YCTPOMCTB.
I') IlpoTokon st nepenaun ganHbIx yepe3 USB.
13 YcraHoBUTE COOTBETCTBUE TEPMHUHOB IK-1.1.1
1 EEPROM A) BeicTpast KamI-aMaTh BHYTPH MPOIIECCOpa.
2RAM b) DHepronezaBucuMast HaMsTh I XpAaHESHUS
MPOrpaMMHOT0 KO/Ia.
3 Flash B) DHeproszaBucrumas namsTh AJ1s1 BPEMEHHOTO
XpaHEHUs IAHHBIX.
I') DHeprone3aBrucuMas MaMATh ISl XpaHEHUS
JAHHBIX.
14 YcraHoBUTE COOTBETCTBUE TEPMHUHOB IK-1.1.1
1 Watchdog Timer A) Monynb Ui OTCIICKHBaHUSI PEaIbHOTO
BpPEMEHH.
2RTC B) YcrpoiicTBo a1 TeHepanuy CIydaiHbIX YUCEIT
3DMA B) Taiimep, KOTOpBIi nIepe3arpyxaeT CUCTEMY
IIpY 3aBUCAHUU.
I') Konrposep nist mpsiMoro JOCTyma K MaMsITH
0e3 yJacTus npoleccopa.
15 VY CTaHOBUTE COOTBETCTBUE TEPMHUHOB IK-1.4.1

1 Oscillator A) Monynb Uil YMHOXEHUS I JeJICHUS
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YacCTOThI.

2PLL b) I'enepaTop TaKTOBBIX CHTHAJIOB JJIS
CHHXPOHH3AIIUH PAOOTHI.

3 Clock B) YerpoiicTBO A1 CO3/aHUS CTAOMITBHOM
YaCTOTHL.

I') YerpoiictBo aiis mpeoOpa3oBaHus HATPSHKCHIS

4 mun. 3aoanue 3AKpblMoco muna Ha yCmaHoelenHue nocne008amenbHOCmu

I/IHCprKHI/I}lZ HpO‘IHTaﬁTC TCKCT U YCTAHOBUTC MOCJIICAOBATCIIbBHOCTD. 3anuiure
COOTBETCTBYIOIYIO TOCJIE€OBATCIBHOCTD 6YI(B CJICBA HaIIpaBO

16

KakoBa npaBuiibHast IOCJIEAOBATEIBHOCTD 3TANIOB TPOrPAMMUPOBAHUS
MHKPOKOHTpOJIIepa’?

A) KoM,

B) [IporpammupoBanmue;
B) Hanucanue xona;

I') Ornaaxa.

TK-1.]1.1

17

Ykakute NpaBUIbHYIO MOCIEI0BaTeNbHOCTE paboTsl ¢ GPIO-nopramu
MHUKPOKOHTPOJLIEPA:

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

NK-1.]1.1

18

Iopsinok pabotsl ¢ UART s nepenaun naHHBIX:

A) ; Hactpoiika mapaMeTpos;
b) [Ipuem nanHbIX;

B) Naunmanuzanust UART;
I') Ilepenaua maHHBIX.

TK-1.J1.1

19

Kaxkas mocnemoBatenpHOCTS pu padote ¢ [IITNUM (mpoTHO-UMITYIbCHOH
MOJyJIsIei)?

A) Hactpoiika ko3¢ dunpenTa 3aroiHeHus;
b) Unnnmanuzamnus TaiiMepa;
B) I'enepanus curnana.

MK-1.]1.1

20

Kakas mocnegoBaTenbHOCTh AeiCTBHIA TPpH McToab30BaHUU SPI?

A) Ilpuem naHHBIX;

b) Mannmanuzarus;

B) [lepenaua nanHbIX;

I') Hactpoiika mactepa/BeomMoro.

MK-1.]1.1

5 mun. 3a0anue omkpuIMoO20 MUNA ¢ pa3eepHymMviM OMeEemom

Wuctpykuus: [IpounTaiiTe TEKCT U 3alUIINTE Pa3BepHYThIH 0OOCHOBAHHBINA OTBET WIIN

HAIUIINTE IPOIYIIEHHOE CIIOBO/CIOBOCOYETAaHHUE

21

Ut0 Takoe MUKPOKOHTPOJUIEP W KAKOBBI €70 OCHOBHBIC KOMITOHEHTHI?

MK-1.]1.1

22

Yro Takoe PErucTpbl B MUKPOKOHTPOJUICPE U KaK OHU I/ICHOHLSYIOTCH?

TIK-1.J1.1

23

Uro Takoe mpepsIBaHUA M KaK OHU 00pabaThIBalOTCSl B MEKPOKOHTpOJUIEpax?

MK-1.]1.1

24

Kak paboraet TaiiMep B MUKpOKOHTpOJIepe?

TIK-1.J1.1

25

Urto takoe ALII 1 kak OH UCIIOJIB3Y€ETCA B MUKPOKOHTpOJUIEpax?

TIK-1.J1.1
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[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAIL, pernameHTUpyrOIIMX NOPSAAOK MU IPOLEAYpY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluyi 00ydarouXcs
I'VAIL

11. MeTO,Z[I/ILICCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCIHHUITJIMHBI

11.1. Meroauyeckue yKazaHusd s OOYYaroIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
Marepuania.

OcCHOBHOE Ha3HAuYeHHWE JICKIIMOHHOTO MaTepuaja — JOTHYECKH CTPOMHOE, CHCTEMHOE,
nIyOOKOe M SICHOE HW3JIOKEHWE ydeOHoro marepuana. HasHaueHue COBPEMEHHOM JICKIIMH B
paMKax AMCIUIUIMHBI HE B TOM, YTOOBI IMOJYYUTh BCHO MH(POPMAILMIO 1O TEME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AUCHUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUsS, HOBEUIINX
JTIOCTYDKCHUH Hay4yHOW MbICIH. B ydeOHOM mporiecce JIKIUs BBITOJIHSIET METOI0JI0THYECKYIO,
OpPTraHHU3aAIMOHHYI0 U WHPOpMAIMOHHYIO (PyHKIMU. JIKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKPETHOM 00JlacTH 3HaHUs, €€ IpoOJIeMbl, JacT IEIBHOE MPEACTaBICHUE O IHUCIUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU AUCITUTUTMHAMM.

IInanupyeMble pe3yJIbTaThl IIPH OCBOCHUHU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MAaTeEPHAa;

— TIONyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBA3AHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TIOJy4Y€HHUE OTbITa TBOPUECKOM pabOThl COBMECTHO C MPEToaBaTeseMm;

— pasBuUTHE NPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSTENIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENIbHOM padoTHI;

— TIOJy4yeHUE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKH W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, TOBTOPSATH WX B Pa3IMUHBIX
bopmyarpoBKax);

— TIONy4YeHHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.

JIeKUMOHHBIA ~MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl CIIAiIoB U
MCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIEHUU KOPOTKUX AHCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETbHBIX TEMATHK 10 JUCIUTIIIMHE.

CTpyKTypa OpeaoCcTaBiICHUs JISKIIMOHHOTO0 MaTepraa:

— JIEKIMOHHBIN MaTepual MpeICTaBiseTcs MPENnoJaBaTeNIsIM YCTHO;

— JIEKI[USl COCTOUT U3 TPEX OCHOBHBIX YacTEH: BCTYNUTEIbHOH, OCHOBHOM U
3aKIIIOYNTEIIHHOI;

—  BCTYNHTEJIbHAS YaCTh OMPEIeNsieT Ha3BaHNWE TEMBI, IUIaH U 1eJb JICKIUH

— B OCHOBHOHM YaCTH JIGKIMU PEATM3YETCS HAY4YHOE COJIEp>KaHUE TEMbl, BCE TJIaBHBIE
Y3JIOBBIE BOIPOCHI, TPOBOJUTCS BCA CHUCTEMa JOKA3aTebCTB C HCIIOJIb30BAaHUEM HauOosiee
EIeCO00Pa3HBIX METOAMYECKUX MPUEMOB,

— 3aKIIOYMTENbHAs 4YacTh HUMEET IeNbl0 0000Iarh B KpaTKuX (GOpMyIHpPOBKaX
OCHOBHBIE UJIEH JICKIIUH, TOTHIECKU 3aBepIas €€ Kak 1eJTOCTHOE TBOPEHUE;
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—  OTJenbHBIC BUIBI JEKIHA MOTYT HMETh CBOM OCOOCHHOCTH KakK IO COAEP)KaHUIO, TaK
U TI0 CTPYKTYPE.

11.2. Meroauueckue yKa3aHus Ajsi 00y4aroluxcs M0 y4acTHIO B CEMUHapax.
Yuebnvim nianom He npedycmompeto.

11.3. Metoauueckue yka3zaHusi Uisi OOydalOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHI
Yuebnvim nianom He npedycmompeto.

11.4. Meroauyeckue yKa3aHUs IJIs1 OOYYaIOIIMXCS IO BBITOJHEHHUIO J1Aa0OPATOPHBIX
pabor

B xone BeimonHeHus n1abopaTOpHBIX pPabOT oOydamImuics JODKEH YIiayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIM(UKAUOHHON XapaKTEPUCTHUKON 0O0yyaromerocs.
Brimonnenue m1abopaTopHbIX pabOT COCTOMUT U3 IKCIEPUMEHTATbHO-TIPAKTHYECKOH, pacdyeTHO-
AHATUTUYECKOM YacTei U KOHTPOJIbHBIX MEPOIIPHUSITHIA.

Boinonnenue nabopaTopHbIX pabOT 00yHarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
W3YYCHHS JTUCIUIUIMHBI, ONPENSIIeMON Y4YeOHBIM IUTAHOM, M OTHOCHUTCS K CPEJICTBaM,
o0ecrevynBaroIIUM PelIeHre CIEAYIOMNUX OCHOBHBIX 3a/1a4 00y4aroerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOIECCOB, SBIECHUHM U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBI,

— 3aKperuieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
TICKITUSX;

— TIOMy4YeHUE HOBOHM MH(OPMAIIMH 110 H3y4aeMOW JUCIIUILINHE;

— TpuUOOpEeTeHWE  HABBIKOB  CAMOCTOATEIBHOW  paboThl ¢ 1a00paTOpHBIM
o0opyaoBaHHEM U pubopamu.

3aganue U TpeOOBaHMs K IPOBEAEHUIO Ja00paTOPHEIX PaboT

Crucok 3amanuii mpencrasieH B n 4.4, tabmuma 6. JlabopatopHbie pabOTHI ClIETyeT
BBIMIOJHATh B XOJIe TPOXOXKACHHS Kypca, BHUMATENbHO pa3Oupas MpelCcTaBICHHBIN
METOJMYECKUN MaTepua TMpernojaBaTeieM, C 3arpy3KOd BBIMOJHEHHBIX pa0OT B JIMYHBIN
KaOuHeT oOydaromierocss B ycraHoBjieHHble B «Jluunom kabunere ['YAID» cpoku st Kaxaon
paboTHL.

CrpykTypa u hopma oTuera 0 1abopaTopHOM padboTe

Otuer o mnabopaTopHOW paboTe [ODKEH BKIIOYATh B ce0S: TUTYIBHBIN JIHCT,
(GOpPMYJIMPOBKY 3aJlaHUSl, TEOPETHUYECKHE IIOJIOKEHHUsS, WCIIONb3yeMbIe IPU  BBITTOJHECHUN
n1abopaTopHOi paboOThI, OMHCAHKUE MPOIIECCa BBHIMOIHEHUS 1a00paTOpHOM paboThl, MOTyYEeHHBIE
PE3YBTATHI U BEIBOJIBI.

TpebGoBanus k oGopMIEHHIO 0TYETA O Ja00PAaTOPHOM paboTe

ITo xaxxmoit ynaboparopHON paboTe BBIMOJHAETCS OTIENbHBIM OTYeT. TUTYJNBHBIM JHCT
opopmisieTcs B COOTBETCTBUHM C I1a0ioHOM (oOpasiom), mpuBefeHHbIM Ha caiite ['YAII
(www.guap.ru) B paznene «['YAIl/Hopmarusnas noxymenrarms//Jokymentanus//{ns yqae6HOrO0
npouecca». TekcroBble U rpaduyeckue marepuaibl OQOPMISIIOTCS B COOTBETCTBUU C
neiictyromnmu 'OCTamu u TpeGoBaHusAME, IpUBeIeHHBIMU Ha caiite 'Y AIl (www.guap.ru) B
paznene «I'Y All/HopmatuBras nokymenrtanus/Jlokymentamus/ st yaeOHOTO mporeccay.

11.5. Meroauyeckue ykazaHus JJIsi 00y4JarOnUXCsl 10 BHITIOJHEHUIO KYyPCOBOTO MPOEKTa/
KypcoBOH pabOThI
Yuebnvim nianom He npedycmompeto.
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11.6. Meroauueckue ykazaHus JUIsl 0OYyYaIOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YJAIOUIUIICS BBIMOIHAET PadoOTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IIpEIoJaBatrelis, HO 0e3 ero HEemOCPEACTBEHHOTO
YYaCTHA.

B mporecce BBITONHEHHS CaMOCTOSATENBHON pabOTHl y oOydaromerocs (hopmupyercs
nenecooOpasHoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMEHHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMAaTH3allMU NPUOOPETAEMbIX 3HAHUH, 0OECrieunBaeT BBICOKHUI
YPOBEHb YCHEBAaEMOCTH B TNepuojJ OOydeHHs, IOMOTaeT IOJYYUTh HABBIKH ITOBBIIICHHS
po(ecCHOHATBHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CAMOCTOSITENIbHYIO  paboTy
00y4alOIUXCSSBISIOTCS:

— y4eOHO-METOMYECKUI MaTepuall 1o JUCLIUILIHHE.

11.7. Metoguueckue ykKa3aHusl [UIsl OOyYaroIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yu4aroIuxcs, OCYLECTBISAEMOIO B TEYEHUE CEMECTpa C LIeIbI0 OLEHMBAHUSA XO0Jla OCBOCHUS
JUCLUIUINHBI.

IIpoBenenue TEKylmero KOHTPOJS yCIEBAEMOCTH OCYIIECTBIIAECTCA C IIOMOIIBIO TECTOB,
npuBeJeHHBIX B Tabauie 18. OneHuBaHue TEKYyIEro KOHTPOJIsS YCIEBAEMOCTH OLIEHUBAETCS 110
YEeThIpex OapHOMI cucTeMe: «OTJIUYHOY, «XOpOLIO», «YZIOBJIETBOPUTEIILHOY,
«HEYIOBJIETBOPUTEIBHO».

11.8. Mertoauueckue yka3zaHUs Ui OOYYarOIIUXCS 10 MPOXOXKJACHUIO IMPOMEKYTOYHOM
arrecraiquu.

[IpomexxyTounass  arrecraiss  OOydYarONIMXCsl — NPEAyCMAaTPUBACT  OLICHUBAHHE
IMPOMECIKYTOYHBIX U OKOHYATCIIbHBIX PE3YyJIbTATOB 06y‘-IeHI/I$[ 10 JUCLUIIJINHE. OHa BKJIIOYAET B
celst:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOydYaroIMMcs B IIpolecce
M3YYEeHUS BCE MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CIOCOOHOCTH
MNPUMCHATE UX JId PCHICHUA MNPAKTHUYCCKUX 3aaad. SKSaMeH, KakK IIpaBHJIO, IPOBOAUTCA B
Nepuoj] SK3aMEHAIIMOHHOW CEeCCHMM U 3aBEepIIaeTCsl aTTECTAIlMOHHOW OIIEHKOW «OTIMYHOY,
«XOPOIIIOY, «YIOBICTBOPUTEITHHOY», HEYIOBICTBOPUTEIHHOY.

[TpoMexxyTouHasi aTTecTalus OLIEHHMBAETCS TO pe3yJbTaTaM TEKYIIEro KOHTPOJIS
ycrneBaeMoCcTH. B ciyuae, ecnu CTyJeHT M0 YBaXHUTEIbHOW MPUYUHE HE BBIMOJIHUI TPeOOBaHUs
TEKYIIero KOHTPOJS, €My TPEIOCTABISIETCS BO3MOXXHOCTh CJIaTh 33J0JDKCHHOCTH TIO
nponyieHHsIM TeMaM. Dopma mpoBeIeHUs TPOMEKYTOUHOM aTTECTAllMK — TUChbMEHHAs.

DK3aMeH O0OydJarolmuiics ToJIydaeT TIpU BBIMOJHEHWHW © craade He wmeHee 80%
1abopaTopHbIX pPabOT, BHINOTHEHHBIX B TMOJTHOM OOBEME, MPOUAEHHOMY U CIAHHOMY
TECTUPOBAHUIO TEKYIIEr0 KOHTPOJS C OICHKOW HE HWXKE «YIOBICTBOPUTEIBHO,
YAOBJIETBOPUTENLHOM MOCEIAeMOCTH 3aHITHA.
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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

24




