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AHHOTaNINA

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

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

JucuumnnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETCHIINN

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

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

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

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

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

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

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

SA3bIK 00yUYeHHUS 110 AUCIHUIUIMHE KPYCCKUN»



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

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

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

OI1 BO).

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

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

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

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

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

— «AnropuTMH3aLUA U IPOrPaMMHUPOBAHUEY,

— «IIpompblnuieHHas IEKTPOHUKAY.

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

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

— «l/cnosHUTENBHBIE YCTPOMCTBA CUCTEM YIIPABICHUS.




3. O0BeM U TPyA0EMKOCTh TUCIUILIUHBI

JlanHbpie 00 obmemM o0beMe AUCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOH
paboTHI IO TUCHMIUIMHE (M pacHpeieeHue ITOM TPYA0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B

Tabnuiie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoeMKocTh 1o

Bun yueGHoM paboThI Bcero cemMecTpaM
Ne7
1 2 3
Oowan mpyooemkocmep OuUCUUNIUHDL, 2/ 72 2/ 72
3E/ (4ac)
H3 Hux uacoe npakmuueckol no020moeKu 17 17
AyoumopHhuvie 3anamus, BCETO 4ac. 34 34
B TOM YHCJIE:
nexuun (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosmenvnas paboma, Bcero (dac) 38 38
Buo npomescymounon ammecmayuu: 3adet, | Judd.
audd. 3auer, sx3amed (3auer, udd. 3au, Dk3.) 3a4. Hndd. sau,

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

Tabmmua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Pazgensl, TeMbI TUCITUTIIMHEI

Jlekiun
(dac)

113 (C3)
(dac)

JIP
(qac)

KIT/KP
(qac)

CP (uac)

Cemectp 7

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

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

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




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.

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.
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Paznen 8. OTnanka u TecTupoBaHuUe.

Tema 8.1. MeToabl OTIAAKU: TOYKHA OCTAHOBA
(Breakpoints), iorupoBaHue JaHHBIX., aHATU3
paboThHI IPOrPaMMBbI C TOMOIIBIO OTJIATYHKA. 2 2 3

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 2
CCHCOPHBIEC CUCTEMBI ¥ COOp JaHHBIX.

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

Hroro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

[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
curtasioB. 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. Jlekuusa-Gecena.
O¢ddexTuBHO Mcnonb3oBaTh coBpemenHble IDE ams paspabdorku mom MK. IlpoektHas
MOZACIb, KOMITWIALWA, JTAHKOBKA, IIJIAarHbI, YIIPAaBJIICHUC KOHq)HpraHHHMH.

Tema 3.2. SI3bIkM MPOrpaMMHUPOBAHUS [UIi  MHKpPOKOHTposuiepoB: C/C++,
Accembiep, Python (mampumep, MicroPython) u ap. Jlekuus-6ecena. Boioupats s3b1k
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. IToakmodeHne 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 xnaccsr.

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
macmrrabupoBath 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 7
1 | JIP 1 «YmpaBrieHue oTHUM U TPYIIION 2 2 1-9
CBETOJIMOJIOBY
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2 | JIP 2 «YmpaBneHue OJHUM U TPYIIION 2 2 1-9

CEpPBOIPUBOJIOBY

3 | JIP 3 «YmpaBneHue oJHUM U TPYIIION 2 2 1-9
IIarOBBIX JABHUTATEIICI

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

5 | JIP 5 «IloaxntoueHre u NoiaydeHue 2 2 1-9

UH(OPMAIHMHU C JaTYUKOB, 0TOOpaKEeHUE
uHbOpMaLMU HA JUCIIIIEE)

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

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

8 | JIP 8 «Co3nanue nporpaMmbl yIIpaBJICHHS 3 3 1-9

YMHOW TETUIMLEN»

Bcero 17 17

4.5. BrinonHeHue KypcoBOro MpoeKkTa/ KypcoBoil paboThl
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronIXcs
Buasl camoctosiTensHON paboThI U €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.
Tabmmua 7 — Buasl caMoCTOsITeNTbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocrositensHOI paboTh
qac qac
1 2 3
W3ydeHne TeOpeTUYecKOro Marepuasia
20 20
qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka Kk TEKyIeMy KOHTPOJIIO 10 10
ycrneBaemoctu (TKYVY)
Jomamnee 3amganue (13)
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroToBKa K MPOMEXYTOYHOMU 8 8
artecrauuu (ITA)
Bcero: 38 38

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThl 00YUaOIMIUXCS TT0 AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00y4aroImuxcs yKa3aHbl B
IL.I1. pa3enoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN
[lepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHUBeieH B Tabaule 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX H3TaHUH

ITudyp/ Komuectso
p bubnuorpaduueckas ccpiika 9K3EMIUTIPOB B
URL anpec 6ulmoTeke

12




(xkpome
ANEKTPOHHBIX

AK3EMILLIPOB)

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

/1027531

Martomus, A.O. [IporpammupoBanue
MHUKPOKOHTPOJUIEpPOB: cTpateruss u Taktuka / A.O.
Martomus. - Mocksa : JIMK Ilpecc, 2017. - 356 c. -

ISBN 978-5-97060-098-6.

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

Cct/470093

bopucesnu, A. B. Jlabopatopnas pabGota Ne2.
[IporpammupoBanue LCD, ALIT u 1-Wire B CodeVision
u Proteus TSt MHUKPOKOHTPOJIEPOB AVR
[OnexTponnslii pecype] / A. B. bopuceBud. - Mocksa :
HNudpa-M, 2014. - 19 c.

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

[IpakTHdeckoe pPyKOBOJCTBO IO MPOrPaMMHUPOBAHUIO
STM-MukpokoHTpoJIIepoB : yuyeOHoe mocobue / C. H.
Topraes, M. B. Tpury6, U. C. Mycopos, . C.

/701847 Yeptuxuna. - Tomck : M3n-Bo TomMckoro moiautex.
yHuBepcurera, 2015. - 111 c.
URL: [Ipeaxo, M. PIC-MUKPOKOHTpOJUIEpBI: apXUTEKTypa H

https://znanium.c

nporpaMmupoBanue : cnpaBoyHuk / M. Ilpeaxo ; mep. ¢

om/catalog/produ | aurn. HO. B. Mumenko. - 2-e u3a. - Mocksa : JIMK
ct/2103606 ITpecc, 2023. - 513 ¢. - ISBN 978-5-89818-370-7.
URL:

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

Abns308, P. 3. IlporpammupoBanue Ha accemOiepe Ha
mwiarpopme x86-64 / AbnazoB P.3. - Mocksa :JIMK
IIpecc, 2011. - 304 c.: ISBN 978-5-94074-676-8.

/409290

URL: Jlucutun, JI. B. IIporpamMmmupoBaHue Ha S3BIKE
https://znanium.c | accembiniepa : yuebHOoe mocodbue / . B. Jlucuumu. -
om/catalog/produ | HoBocubupck : Mzn-so HI'TY, 2018. - 100 c. - ISBN

/1866916

978-5-7782-3679-0.

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

/2185847

NBanoB, B. H. IlporpamMmupoBaHne JOTHYECKHUX
KOHTpOJIIepoB : yuyebHoe mocobue / B. H. VBanos. -
Mocksa : COJIOH-ITPECC, 2023. - 356 c. - ISBN 978-
5-91359-404-4.

MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
MH(pOpPMaLOHHO-
HEOOXOJIUMBIX JJII OCBOCHMS JHCLUILIUHBI

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CCTHU

7. TlepeyeHb AIMEKTPOHHBIX 00PA30BaATEIBHBIX PECYPCOB

AJIIEKTPOHHBIX o0Opa3oBaTeNbHbIX
«nTepHe™,

pecypcos

npuBezieH B Tabnmue 9.

Tabmuma 9 —

TEJICKOMMYHUKAIMOHHOU ceTH «/HTepHeT)

[TepeyeHb 3NEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-

URL anpec

HanmenoBanue

https://pro.guap.ru/

cpena o0y4ueHus»

DIIEMEHTBHI 3JIEKTPOHHOTO Kypca M0 JUCHUIIIINHE
pa3meniensl BHYyTpu DUOC I'Y ATl «MHTErprpoBanHas

8. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHSI, HCIIOIB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHs UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmie 10.
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Ta6mmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHUs
Ne n/m HaumenoBanue

1 DnektpoHHas nH(opmarmoHHo-o0pa3oBaTenbHas cpena ['Y AIl «MaTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyaaukamu ['Y AIl
(BBemeHa B sKkcIutyatanuio npukazom I'YAIT ot 06.06.2017 Ne 05-215/17),
nepeueHb MOTyJel U uX QYHKIIMOHATHHOE HA3HAYCHHUE U3JI0KEHBI 110 CCHUTKE
https://quap.ru/it/system/iso

2 OdunmanbHbIi caliT 00pa3zoBaTeNbHON opranu3anuu B ceTd « MHTepHeT

(https://quap.ru/), paspaboran corpyanukamu I'YAII (BBemeH B 9KCILIyaTaIHIO
ITpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

3 Microsoft Office 2019 (morosop I'VAIIL, undopmanus o JHIEH3UH IPEICTaBICHA
o ccouike https://guap.ru/it/system/iso/po)

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX npu
OCYIIECTBICHHH 00pa30BaTENILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp WCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HaumenoBanue

1 OnexTpoHHbI Katanor 6ubauoreku I'VAII ¢ noctynom k 0as3e MOITHOTEKCTOBBIX
w3nanuii  (https://lib.guap.ru.), moctym dyepe3 JHYHBIA KaOMHET YHMTATEIS
oubmorexku ['YAIT

2 Hayunast snexkrponnas Oubmmorexka «eLIBRARY» (https://elibrary.ru/), moctyn
yepe3 NUYHBIA kaOuHeT yurtarens Oubmuoreku ['YAIIL a taxxe mo IP -agpecam
['YAII

3 OBC «Jlanb» (https://e.lanbook.com/), noctyn 4epe3 nu4HBIN KaOWHET YUTATENS
oubmuorexku ['YAII a Taxxe no IP -agpecam I'VYAII

4 OBC Znanium (https://znanium.ru/), noctym dYepe3 JIMYHBI KaOMHET YHTATENS
o6ubmuorexku ['YAII, a Taxxe no IP -agpecam 'Y AII

9. MarepuanpHO-TeXHHYECKast Oa3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCITUTUTHHE, TIPECTaBIeH B TabmuIel 2.

Tabmuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMeauiiHas J€KIMOHHAS ayIUTOPHUS: 21-21 (yn. bonpimas

Crnenmanu3upoBaHHasi MeOelb; TEXHUYECKHUE CPeICTBA Mopckas, 1.67, muT. A)

oOy4eHus, CiTy>Kalue s IpeJCTaBlIeHus yueOHo!
nHpopManuy 60JIbIION ayAUTOPUH; HAOOD
JE€MOHCTpallMOHHOT0 060opyaoBanus (MHTEepakTUBHBIN
MYJIbTUCEHCOPHBIN AUCIUIEH HA NIEPEKATHON CTOMKE
FocusTouch lnaronans 70" — 1 mr., [I9BM — 1 mt.);
ObecnieueH 10CTYM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenbhyto cpeny 'Y All mo nokanbpHOM
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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/

BBIYHUCIUTENLHOM ceTh Win Touke noctymna WiFi.

2 | JJaGoparopusi KOMITBIOTEPHOTO MOJIEITHPOBAHMUS: 31-04 (yn. bonbIas
— CHenuaau3upoBaHHas MeOeTb; Mopckas, 1.67, mut. A)
— TEXHHYECKHE CpelcTBa  OOydeHHs, ClyXKamme Ui
npencrapicHuss yueOHoi wuHbopmammu; [IDBM - Jlucroeit
uHTepaktuBHbIl HTC- 1 mrT.

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

ObecnieueH IOCTYM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarenbhyto cpeny ['Y Al o okanbHON
BBIYHCIIUTENILHOM ceTh min Touke gocrymna WiFi.

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JS TPOBEACHUS IPOMEKYTOYHOH aTTECTAIlUH
00ydaromuxcs Mo JUCHUTUINHE MPUBEACH B Tadiue 13.
Tabmuna 13 — CocraB OIIEHOYHBIX CPEACTB JJIsl IPOBEICHHS IPOMEKYTOYHOHN aTTeCTaIluU

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUHBIX CPEACTB

Crnucok BONpocoB;

uddepeHIUpPOBaHHEIN 3a4ET
Hudppep p TecTrl.

10.2. B kauecTBe KpUTEPHEB OICHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI OOYyYalOUMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopas puBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCA
100-0annpHast ~ mKaja  MOXIYJIbHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS COPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHIUI

XapakrepucTrka chOpMUPOBAHHBIX KOMIIETEHIIA
5-0ayutpHas mIKama P P (popwrpo

OO0yyarommiics:

— TIyOOKO M BCECTOPOHHE YCBOMJI MPOTPAMMHBIN MaTepHa,

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,

— ONHUpasiCh Ha 3HAHHUS OCHOBHOW U JOMOJHUTENHHOU IUTEPATYypHI,
«OTJIMYHO TECHO CBSI3BIBAET YCBOCHHBIC HAyYHBIE TMOJIOKEHUS C MPAKTHYECKOU
«3aUTEHOY JESATEIILHOCTHIO HAIPABIICHHUS;

— yMeJ10 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTACMBIC HM HJIEH;

— JieN1aeT BBIBOBI U 000OIICHUS;

— CBOOOJIHO BJIJICET CUCTEMOM ClielMaTn3uPOBAHHBIX TTOHATUH.

— NIPABHIIBHO BBIMOTHII 0T 90% 110 100% TecTOBHIX 3a1aHUM .

OO6yuaromuiicst:

— TBEPJO YCBOWJI MPOrPAMMHBIN MaTepuall, TPaMOTHO U IO CYIIECTBY
W3JIaraeT ero, onupasch Ha 3HAHUSI OCHOBHOM JIUTEPATypHI;

— HE JIONYCKAET CYIIECTBEHHbBIX HETOUHOCTEH;

«XOPOITIO» — YBSI3BIBAET YCBOGHHBIE 3HAHHUS C TPAKTUUYECKOW JeATETHbHOCTHIO
«3a4TEHO» HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHbIE MTOJIOKEHNUS;

— JIeNaeT BBIBOILI U 0000IIEHUS

— BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX TIOHITHIA.

— npaBWIbHO BBIMOJIHWI OT 70% 110 89% TecTOBBIX 3aaHui .
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

«YOOBJICTBOPUTCIIEHO
(GauTCHO»

JUTEPaTYphl;

HAaINpaBJICHUS,
— c1a00 apryMEHTUPYET HayYHbIC MTOJIOKEHUS;

— JOIIyCKac€T HECYIICCTBCHHBIC OIIMOKHU U HETOYHOCTH,
— UCHBITBIBACT 3aTPYAHCHHSA B IPAKTHYECCKOM IIPUMCHCHHUUN 3HAHHI

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepual,
M0 CYHIECTBY HM3JIaraeT €ro, OMHpasCh Ha 3HAHUS TOJHBKO OCHOBHOM

— 3aTPYAHSACTCS B (QOPMYIMPOBAHUH BBIBOJIOB M 000OIICHUH;

— YaCTUYHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TOHITHH.
o *x

— MPaBWJIHHO BBIMOIHWI OT 51% 10 69% TECTOBBIX 3aaHUI .

MarepHaia;

— JO0IIyCKaeT CYIICCTBCHHBIC OIINOKU n

«HEYAOBJICTBOPUTCIILHO» | paCCMOTPECHHUU HpO6J’ICM B KOHKPCTHOM HaITPaBJICHUU,

«HEC 3a4TCHO»

— HE MOKET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHIS;
— He popMyIHpPYET BHIBOJOB U 00OOIICHHIA.

— MIPaBWJILHO BHITOJHWI MeHee 51% TecTOBBIX 3aMaHui .

— o0yyarouuiicss He YCBOWI 3HAYUTEIbHOM YacTU MPOrpaMMHOIO
HETOYHOCTH  IIpHU

— UCIBITBIBAECT TPYIHOCTH B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs HITH WHBIC MAaTEPHAIIbI.
Bomnpocsl (3agaun) ass 9K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Bonpocs! (3a1aun) 1s 9K3aMeHa

Kon
Ne /it [lepeuenp BonpocoB (3aa4) AJs IK3aMEHa HHIKATOPA
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bomnpocsr nud . 3auera npeacrasieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! audd. 3adera
Kon
Ne n/n [Tepeuens BonpocoB qudd. 3auera HHKaTOpa
1 Yto Takoe MUKPOKOHTpOJuIEp? IK-1.J1.1
9 Kaxue ocHOBHBIE apXUTEKTYpbl MUKPOKOHTPOJIJIEPOB TIK-1]1.1
CYLIECTBYIOT?
3 [lepeuncnnte OCHOBHBIE SI3BIKH IPOTPAMMHUPOBAHUS TIK-1]1.1
MHUKPOKOHTPOJIJIEPOB.
4 UYto Takoe perucTp MUKpOKOHTpoJIIepa’? IK-1.J1.1
5 Kak paboTtaer nmpepbiBaHr€ B MUKPOKOHTpOJLIEpe? MK-1.1.1
6 Yrto Takoe PWM u re on npumensiercs? IK-1.J1.1
7 Kakue Tunpl maMsiTi HCHOJIB3YIOTCS B MUKPOKOHTpoJuIepax? IK-1.J1.1
8 UYro takoe UART u kak oH pabotaer? IK-1.J1.1
9 Kakue npeumyuiectBa umeer ucnons3opanue SPI no TK-1.]1.1
cpaBHeHuto ¢ 12C?
10 Yro Takoe TaliMep B MUKPOKOHTpoJLIEpe? IK-1.J1.1
11 Kaxk pa6oraer ALIII (ananoro-mudpoBoii mpeodbpa3oBateiib)? IK-1.1.1
12 UYro takoe cropoxeBoit Taiimep (Watchdog Timer)? IK-1.J1.1
13 Kakue pexumbl s3HEprocoepexeHus CyecTByIoT B TIK-1]1.1
MHUKPOKOHTpOJLIEpax?
14 UYto Takoe DMA u 3a4ueM OH HyXeH? MK-1.J1.1
15 Kak pabotaet nporokoin 12C? IK-1.J1.1
16 Uto takoe GP1O? IK-1./1.1
17 Kakue gakTopsl BAUsAIOT HAa BBIOOP MUKPOKOHTpPOJLIEpa JUIst MK-1.J1.1
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npoekrta’?
18 Urto takoe RTOS u 3aueM oH HykeH? IK-1.1.1
19 Kakwue stamnsl BKIItoyaeT pa3paboTka nporpaMmbl s TIK-1]1.1
MHUKPOKOHTpOJLIEpa’?
20 Uro Takoe bootloader? IK-1.J1.1
21 Kaxk pa6oraet nporokoa CAN? IK-1.1.1
22 UYro Takoe EEPROM u kak oHa ucnonb3yercs? IK-1.J1.1
23 Kak paboraet npotokon USB? IK-1.J1.1
24 UTo Takoe CTeK BEI30BOB? ITK-1.J1.1
o5 Kakwne ommbku moryT gOSHI/IKHyTB npu pabore ¢ TK-1.]1.1
MHUKPOKOHTPOJLIEpAMH
26 Uto Takoe HHKPEMEHTHOE U IEKPEMEHTHOE KOAUPOBaHHUE? IK-1.J1.1
27 Kak paboraet nporokoa Modbus? IK-1.1.1
28 Yro takoe CRC u 3aueM OH HYXeH? IK-1.1.1
29 Kak paboraet npotokon Ethernet? IK-1.J1.1
30 UTo0 Takoe MyJIbTUILIEKCUPOBAHUE? ITK-1.J1.1

IlepedyeHpb TeM AJ1s BBIIOJIHEHUS KypCOBOTO MPOEKTa/ KypCOBOW pabOThl Ipe/CTaBlICHbI
B TaOauIe 17.
Tabnuna 17 — Ilepederb TeM Ui BHITOJHEHUS! KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

No /i [TpuMepHBIii TepedeHb TeM TS BBITOJIHEHUS KYPCOBOTO IMPOCKTa/ KypCOBOM
- paboTHI

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeneHUsST TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB ISl TECTOB

Ne . Kog
[TpuMepHBIii IepeYeHb BOTIPOCOB IS TECTOB
n/n MHIMKATOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 BEPHO20 OMEEMA U3 Yemblpex
NPeoodHCeHHbIX U 000CHOBAHUEM 8blOOPA

Wuctpykuus: [Ipounraiite TeKcT, BHIOCPUTE TPABUIIBHBINA OTBET U 3AIMMIIUTE APTYMEHTHI,
000CHOBEIBarOMINE BEIOOp OTBETA

1 YT0 TaK0€ MHKPOKOHTpOILIEP? IMK-1.11.1

A) YCTpOHCTBO A7 yIpaBIEHHSI MJIEKTPUIECKUMH LIETSIMU;

b) MHTerpanbHas cxema, 00beAMHSIONIAS TIPOLIECCOP, TAMSThH H
nepudepurio;

B) Ilporpamma 1ist pa3paOOTKH 3JEKTPOHHBIX YCTPOMCTB;

I') UuaTepdeiic aiist cBsI3H MEXy KOMIIBIOTEPOM U BHEILIHUMHU
YCTpOMCTBAMMU.

2 Kakoii peructp ucrnosib3yeTcs JJisi HACTPOWKH HANpaBlIeHHsT Pa0OThI IK-1.1.1
BBIBOJIOB ITOPTa B MUKPOKOHTpoIiepax AVR?

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

3 Yro Takoe PWM (IIHpOTHO-UMITYJIbCHAST MOJTYJISIIINS )? IK-1.11.1
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A) Metop 3auThl MUKPOKOHTPOJUIEPA OT MEePEerpeBa;

b) Cnoco6 yBenmudeHus TAKTOBOW YacTOTHI;

B) TexHosorus peryaupoBaHus MOIIHOCTH IIyTEM U3MCHECHUS IIIUPUHBI
HMMITYJILCOB;

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

Yro Takoe IMPEpLIBAHUC B MHKpOKOHTpOJ’IJ’Iepe?

A) Ilponecc 3arpy3ku IpoOIINBKY;

Bb) Omubka B mporpamme;

B) Co6oii muranus;

I") CobpITHE, KOTOPOE BPEMEHHO MIPHOCTAHABIMBACT BHITTOTHCHHE
OCHOBHOH ITPOrPaMMBL.

MK-1.]1.1

KaxoBa ocHOBHas pyHKIHS TaiiMepa/CHeTIiKa B MUKPOKOHTpOJLIepe?

A) YmpaBieHue MATaHUEM;

Bb) O6paboTka 1aHHBIX;

B) M3MepeHne BpeMeH! WM KOJIMYE€CTBA COOBITHH;
I') 'enepanus 3ByKOBBIX CHTHAIIOB.

TK-1.]1.1

2 mun. 3adanue KOM6MHMp06'aHH020 muna c 6bl60pOM HECKOJIbKUX 86apuannos omeema u3

NPeONONCEHHBIX U PAIGEPHYMBIM 000CHOBAHUEM 8blOOpA

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

apryMeHTbl, 000CHOBBIBAIOIIINE BHIOOP OTBETOB

Kakue 13 nepeyncieHHbIX apXUTEKTYP OTHOCITCS K MUKPOKOHTpOoIIIepam?

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

B) AVR,;

I PIC.

TIK-1.J1.1

Kakue peructpsl 0ObIYHO MIPUCYTCTBYIOT B MUKPOKOHTPOJLIEPE ISt
yHpaBJIEeHUs TIOPTaMU BBOJA-BbIBO/A?

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

B) CACHE (Cache Register);

I') DDR (Data Direction Register).

IK-1./0.1

Yro Takoe NpeprIBaHUs B MUKPOKOHTpPOJLIEpax?

A) IIporpaMMHBIe KOMaH/IBI JUTS YBEJIUYEHHSI CKOPOCTH PAaOOTEI;

Bb) Cnoco6 oprannzanuy MHOT033a4a4HOCTH;

B) Mexanu3m 06paboTku omnOoK;

I') CoObITHSI, KOTOPBIE BPEMEHHO OCTAHABIIMBAIOT BHIIOJHEHNE OCHOBHON
POTPaMMBI.

TIK-1.J1.1

Kaxkue pyHkiuy BeIosHseT croposkeBoit Taimep (Watchdog Timer)?

A) KoHTpOns BpeMeHH BBITIOTHEHHS TPOTPaMMBL;

Bb) O6paboTka npeprIBaHUii;

B) YBennuenune npon3BoAUTENEHOCTH MUKPOKOHTPOJLIEPA;
I') [lepesarpy3ka cucTemsl Ipy 3aBUCAHUH.

MK-1.]1.1

10

Yro Takoe GPIO (General Purpose Input/Output)?

A) IlopT s nepeayn 3ByKa,

TK-1.J1.1
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B) YHuBepcanbHbIe TOPTHI 47151 BBOAA U BHIBOJA JAHHBIX;
B) Crennanu3upoBaHHbIC TOPTHI IS MIH(PPOBAHHKS;
I') UuTepdeiic ams mOAKIIOUEHUS BHEIIHUX YCTPOICTB.

3 mun. 3aoanue 3AKpblMo2o muna Ha yCmaHoeJ1eHUue COomeenicmeus

Nuctpykuus: [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K Ka)Knoi O3ULIMY, JAHHOU B
JIEBOM CTOJIOLE, TOAOEPUTE COOTBETCTBYIOILYIO O3ULIUIO B IPABOM CTONIOLE

11 YCcTaHOBUTE COOTBETCTBUE TCPMUHOB IK-1.11.1
1GPIO A) Moayasmus LIUpUHBL UMITYJIbCA [T
yIpaBJIeHUS] MOITHOCTBIO.
2PWM b) UuTepdetic aisa nmpeoOpa3oBaHus aHAJIOTOBOTO
cuTHaa B U POBOIA.
3ADC B) INopT BBOS@-BBIBOAA ISl TIOIKITFOUCHUS
BHEIIIHUX YCTPOMCTB.
I') [IpoToko:n mepenayn JaHHBIX MEXKITY
MHUKPOKOHTPOJUIEPAMH.
12 YCTaHOBUTE COOTBETCTBUE TCPMUHOB IK-1.11.1
1UART A) ACUHXPOHHBIH IPOTOKOJ JIs1 OOMEHa
JAHHBIMH MEX]y YCTPOHCTBaMU.
2 SPI b) [locnenoBaTensHbI HHTEPGEHC IS CBSI3U C
WCITIOJIb30BaHUEM JIBYX IPOBOJIOB.
312C B) BBICOKOCKOPOCTHOM CHHXPOHHBIH HHTEpdEtic
C MOJEPIKKON HECKOJIbKUX YCTPONCTB.
I') ITpoTokon ayist nepenaun ganHbIx yepe3 USB.
13 VYcTaHOBHTE COOTBETCTBHE TEPMUHOB IK-1.1.1
1 EEPROM A) BricTpas KamI-naMsaTh BHYTpPU MIpoLeccopa.
2RAM b) DHepronezaBucuMast maMsITh U XpaHEHUS
IPOrPaMMHOTO KOJIa.
3 Flash B) DHeproszaBrcumas namMsTh AJis BpeMEHHOTO
XpaHEHUSs JIaHHBIX.
') DHepronesaBucUMast TaMsITh JUIS XpaHEHUS
JTAHHBIX.
14 YCcTaHOBUTE COOTBETCTBUE TEPMUHOB IK-1.1.1
1 Watchdog Timer A) Moayib Utst OTCIICKUBAHUS PEATLHOTO
BpPEMEHHU.
2RTC b) YcrpoiicTBo A5 reHepauuy ci1y4aiHbIX YHCe
3DMA B) Taiimep, KOTOpBIi TIEpe3arpykaeT CUCTEMY
NpY 3aBUCAHUH.
I') KonTtposutep a1t npsMOro I0CTyma K MaMsTH
0e3 ydyacTHs mporeccopa.
15 VYcTaHOBHTE COOTBETCTBHE TEPMUHOB IK-1.14.1

1 Oscillator A) Monynb Uit yMHOXEHUS HITH JICTICHUS
YacTOTHI.

2PLL b) 'enepatop TakTOBBIX CUTHAJIOB AJIS
CHHXPOHH3AINN PAOOTHI.

3 Clock B) YcrpoiicTBO Atst CO37aHUS CTaOMITBHOM
YaCTOTHI.

I') YerpoiicTBo Ajist mpeodpa3oBaHusi HAIPSHKEHUS

4 mun. 3aoanue 3axkpvimo2o muna Ha yCmMaro8ieHue NoCc1e008amenrbHOCuU

Wuctpykuus: [IpounTaiitTe TEKCT M yCTAHOBUTE MOCIIEAOBATEILHOCTD. 3aUIINTE

COOTBCTCTBYIOIIYIO MOCJICA0BATCIIbHOCTD 6YKB CJICBA HAIIpaBO
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16 KaxoBa mpaBuItbHast TOCIEIOBATEIBHOCTH 3TANIOB MPOrPaMMHUPOBAHUS IK-1.11.1
MHKPOKOHTpOJuIepa’?

A) KoMmrmmsus;

b) [IporpammupoBanue;
B) Hanucanue xona;

I') Ornaaxa.

17 YkakuTe NpaBUIbHYIO MOCIeI0BaTeNnbHOCTE paboTsl ¢ GPIO-nmopramu IK-1.11.1
MHUKPOKOHTpOJLIEpa:

A) Hacrpoiika pexnma;
b) ; Mannnanu3anus mopra
B) Utenue/3anmch JaHHBIX.

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

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

B) Manmmamuzanms UART;
I') Ilepenaua naHHBIX.

19 Kakas nocnenosarensnocts npu padore ¢ UM (mmporao-umnynscaonn | TTK-1./1.1
MOJyJIsIuei)?

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

20 Kakas mocneoBaTeibHOCTh JSHCTBHIA TTPH UCTOIb30BaHuu SPI? IK-1.11.1

A) Ilpuem naHHBIX;

b) Muunmanu3ars;

B) [lepenava nanHbIX;

I') Hactpoiika mactepa/BeoMoro.

5 mun. 3a0anue omkpuIMO20 MUNA ¢ Pa36epHYMvIM OMBEEMoM

Wuctpykuus: [lpounTaiiTe TEKCT U 3aUAIINTE Pa3BEPHYTHIII OOOCHOBAHHBIN OTBET WIIH
HAaIUIIUTE POIYIEHHOE CII0BO/CIOBOCOYETAaHHUE

21 Urto Takoe MUKPOKOHTPOJUIEP U KAKOBBI €0 OCHOBHBIE KOMIIOHEHTHI? IIK-1. /1.1
22 Uro Takoe perucTpbl B MUKPOKOHTPOJUIEPE M KaK OHH UCTIONB3YIOTCS? IIK-1. /1.1
23 YTo Takoe NpeprIBaHus M KaKk OHU 00pabaThiBaloTCs B MUKpokoHTpomuiepax? | TTK-1.71.1
24 Kak paboTaeTt tafiMmep B MUKPOKOHTpoOJLIepe? IIK-1. /1.1
25 Uro Takoe ALIII 1 kak OH HCITOIB3YETCS B MEKPOKOHTPOJLIEpax? IK-1.1.1

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIMXCS 3a09HOU (hOPMBI
00ydYeHusI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIYyphl  OIICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dTambl (HOpPMUPOBAHHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJbHBIX HOpMaTuBHBIX akrtax [VYAIL, peraMeHTHpYOIKUX MOPSAOK W MPOLEAYypYy
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MPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTali 00yJaronuxcs
'YAIL

11. Meroaudeckue yKa3aHus Uik 00YJIArOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue ykazaHus A OOYyYarOIIMXCSd 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHAaY€HUE JIEKIIMOHHOTO Marepuajga — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe M SICHOE H3JIOKEHHE ydeOHOro marepuaia. HasHaueHWe COBpPEMEHHOUM JICKIMH B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO 1O T€ME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AWCIUIUIMHBI, METOJIOB HAYYHOTO ITO3HAHUS, HOBEHUIINX
JTOCTHIKEHUI HAay4YHOW MBICTU. B yueOHOM mporiecce JIKIUS BBITIOIHSAET METOI0JIOTHYECKYIO,
OpPraHU3AIMOHHYI0 ¥ MHPOPMAIMOHHYI0 (YHKIMU. JIEKIHs pacKpblBaeT MOHATHUHHBIN arrmapar
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MPOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O TUCIUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYTUMHU JUCIHUIUIMHAMU.

[TnanupyeMble pe3yJbTaThl IPH OCBOCHUU 00YUYAIOIIUMHKCS JICKIIMOHHOTO MaTepUaa;

— TIOJIy4YeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YpPOBEHBb
KOTOPBIX OINPEIEISIETCS 1EJIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHEe MNpoecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBJIEHHE HEOOXOAMMOTro HHTEpEca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbHOU PabOTHI;

— TIOJy4yeHUE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHUS HA OJIMKAUIIINE TOJIBI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICIU U
MOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, HOBTOPATh HX B  Pa3IUYHBIX
(bopMyIIHpOBKax);

— TOJIyYeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSTHIA.

JIeKMoHHBIA MaTepuall MOXET COMPOBOXKIATHCA JAEMOHCTpAllMEel  ClaiiioB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOrO0 MarTepuana TIpU TPOBEACHUH KOPOTKHUX JUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK IO TUCIUIUIHHE.

CTpykTypa IpeoCTaBACHMS JSKIIMOHHOI0 MaTepHaia:

—  JIGKITMOHHBIA MaTepua MpeCTaBIsSETCs MIPEIN0/1aBaTelsiM YCTHO;

— JIeKIMS COCTOMT W3 TPEX OCHOBHBIX YACTEl: BCTYNUTEIbHOW, OCHOBHOW H
3aKJIFOYHNTEIIFHOM,

—  BCTYNMTENbHAS YaCTh ONPENEIsAeT Ha3BaHUE TEMBI, IUIaH U LENb JICKIUH;

— B OCHOBHOHM YacCTHU JIGKIMU PEATM3YETCS HAY4YHOE COJIEp)KaHUE TE€Mbl, BCE TJIaBHBIE
y3JIOBbIE BOIPOCHI, TPOBOJUTCS BCA CHUCTEMa JOKA3aTeJbCTB C HCIIOJIH30BaHUEM HauOoiiee
1e1eCO00Pa3HBIX METOANUECKUX MPUEMOB,

— 3aKIIOYMTENbHAs 4YacTh HUMeEEeT IeNbl0 0000Iarh B KpaTKuX (GopMyIHpOBKax
OCHOBHBIE UJIEU JICKIIUU, TOTUYECKU 3aBepIas €€ Kak 1eTOCTHOE TBOPEHUE;

—  OTHeNbHBIC BUJBI JICKIIUA MOTYT UMETh CBOM OCOOEHHOCTH KakK MO COJEPKaHHIO, TaK

U TI0 CTPYKTYpeE.

11.2. Meroaudeckue yKa3aHus sl 00yJarONINXCs 10 YJacTHIO B CEMUHApax.
Yuebnvim nnanom e npedycmompero.

11.3. Mertoauueckue YKa3zaHuda I O6yanOH_[I/IXC$I Mo MPOXOKACHUIO ITPAKTHUYCCKUX

3aHATUHA
Yuebnvim nnianom He npedycmompeHo.
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11.4. Meroauyeckue yKa3zaHUsS IJis OOYYaIOIIUXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xone BeimonHeHus m1abopaTOpHBIX pPadOT oOydamImuics AODKEH YIriayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brimonnenue madopatopHbIX pabOT COCTOHUT U3 AKCIEPUMEHTATBHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51ab0paTopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCIUIUIMHBI, ONpEeNesiseMOoll Y4yeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00yYaromerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL

— 3aKperuvieHUe, pa3BUTHE U JCTalIM3allds TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALMHU 110 U3yYaeMON JUCIHUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U IPUOOpPAMH.

3aganue ¥ TpeOOBaHUS K IPOBEACHUIO JIA0OPATOPHBIX PA0OT

Crnucok 3amanuii mpenctaBieH B n 4.4, tabnuua 6. JlabopaTtopHbie pabOThl clemyer
BBITIOJIHSITH B XOJ€ TPOXOXKIEHUS Kypca, BHHUMATEIbHO pa30upas Mpe/CcTaBICHHBIN
METOJIMYECKHII MaTepuan MpernojaBaTesieM, C 3arpy3Kod BBIIOJHEHHBIX pPabOT B JIMYHBIN
KaOWHET 00ydJaroIerocs B ycraHoBjieHHbIE B «Jluunom kabunere ['YAID» cpoku uist Kakmaon
paboTHI.

CrpykTypa ¥ hopMa 0TYETA O JabopaTOPHOH padboTe

Otdyer o mabopaTopHOW paboTe MOJDKEH BKIOYATh B CEOS: TUTYJBHBIH JIHCT,
(GOpPMYJIMPOBKY 3a/IaHUsl, TCOPETUYECKUE IIOJIOKEHUSI, WCIIOJIb3YEMbIE TIPU BBIOJHCHUU
1ab0paToOpHOH pabOThI, OMMCAHKUE MPOIECCa BBITOJIHEHHUS J1a00paTOpHON pabOThI, TIOTyYeHHBIC
pPE3yNbTaThl U BBIBOJIBL.

TpeboBanus k ohopMIECHUIO OTYETA O TAOOpPaTOpPHOU paboTe

[To xaxmoit mabopaTopHOil pabOTE BHIMOJIHIETCS OTAEIbHBINM OTYeT. TUTYJIBHBINA JUCT
opopmisieTcss B COOTBETCTBHHM C Ia0ioHOM (oOpasiioMm), mpuBedeHHbIM Ha caiite ['YAII
(www.guap.ru) B pasaene «['YAIl/Hopmartusuas noxkymentanus/Joxkymenrtarus/JIns yae6HOrO
nporecca». TekctoBele U Tpaduyeckue wmarepuanbl OQOPMISIIOTCS B COOTBETCTBUHU C
nercreyromumu ['OCTamu u TpeboBaHusIMU, IPUBEIEHHBIMU Ha caifte ['YAII (www.guap.ru) B
paznene «I'Y AIl/HopmaTtusHast nokymenrtanus/Jlokymentanus//Jns yuebHoro npoueccay.

11.5. Metoauueckue yka3aHus Al 00y4aromIuXCs IO BHIOTHEHUIO KYPCOBOTO IPOEKTa/
KypCOBOi1 pabOThI
Yuebnvim nnanom He npedycmompeHo.

11.6. MeToauueckue yKa3aHus ISl OOYYArOIIMXCS 0 TIPOXOKACHUIO CAMOCTOSATEIHHON
paboThI

B Xoze BBIOTHEHUS CaMOCTOSTENHHON pabOThI, OOYUYAIONIUICS BBIMOIHSAET PaboTy MO
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaressi, HO 0e3 ero HEemoCpeICTBEHHOTO
y4acTusl.

B mporecce BBITIONIHEHHS] CaMOCTOSATEIBHON paboThl y oOydvaromerocs (GpopMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE PadOUero BpeMeHu, KOTOPOE MO3BOJSET €My pa3BUBATh YMEHUS
W HaBBIKM B YCBOCHHH W CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHI>1, o0ecrieunBaeT BBICOKHHA
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YPOBEHb YCIEBAaEMOCTH B TIEpUOJ OOydYEHHs, TIOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCcCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboty
00y4arOUUXCASBISIOTCS:

—  y4eOHO-METOJJMYECKUI MaTepuall 10 JUCLIUILTHHE.

11.7. MeTtoauueckre yKazaHus [UIsl OOYYarOIIMXCS IO MPOXOXKICHHUIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpeAycMaTpUBAeT KOHTPOJb KauyecTBa 3HAHUI
00yyYaromxcs, OCylIECTBISIEMOr0 B TEUEHHE CEMECTpa C IeJIbI0 OIICHUBAHUS XO0J1a OCBOCHUS
JUCIUTUIAHBI.

[IpoBeaenue Tekymero KOHTPOJSI YCIEBAEMOCTH OCYLIECTBISIETCS C MOMOIIBIO TECTOB,
npuBeeHHbIX B Tabauie 18. OueHnBaHue TEKyIIEro KOHTPOJIS yCIIEeBA€MOCTH OLEHUBAETCS 10
YeThIpeX OanmpHOM CUCTEME:! «OTIUYHOY, «XOPOLIOY, «YJIOBJIETBOPUTEIHLHOY,
«HEYIOBIIETBOPUTEIHHO.

11.8. Meroanueckue yka3zaHHs JUIS OOYyYaIOIIMXCS MO MPOXOXKICHHIO TMPOMEXYTOYHON
aTTECTAIlHH.

[Ipomexxytounasi  arrectaisi ~ OOydyarOmMXCsl ~ NpPEAyCMaTpUBaeT  OLICHUBAHHE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceos:

— 1uddepeHIMPOBaHHbBIM 3a4eT — 3T0 (opMa OLEHKM 3HAHUH, IOJyYEeHHBIX
00yJaromuMcs IPU U3YYECHUH TUCIUILIMHBI, IPU BBIOJHEHUH KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIEJOBATEIBCKUX pabOT M MPOXOXKACHUH MPAKTHK C aTTECTAIIMOHHOW OLIEHKOMN
COTIIMIHOY, «XOPOIIOY, KyIOBIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.

[IpomexxyTouHast arTecTalys OLCHUBACTCS MO pe3yibTaTaM TEKYIIEro KOHTPOJIA
ycIrieBaeMoCTH. B ciryuae, ecii CTYJeHT 10 YBaXHUTEIBHOW NPUYMHE HE BBHIOIHII TpeOOBaHMUS
TEKYIIET0 KOHTPOJs, €My IPEIOCTaBISETCS BO3MOXKHOCTh CHIATh 3aJ0JDKEHHOCTH 10
pomynieHHbIM TeMaM. DopMa MpoBeeHHUS TPOMEKYTOUHOM aTTECTAIIH — IUChMEHHAS.

JuddepenurpoBanHblii 3a4eT 00ydyaromMNACS MOTy4aeT MpPU BBINOJHEHUM U Cladye He
MmeHee 80% nabopaTopHbIX paboT, BHIMOJIHEHHBIX B IOJHOM 00beMe, IPOHACHHOMY U CTaHHOMY
TECTUPOBAHUIO TEKYLIEr0 KOHTPOJS C OIEHKOM He HUXKE «YyIOBJIECTBOPUTEIHHOM,
yIOBJIETBOPUTEIHHOMN ITOCEIIAEMOCTH 3aHSATHIA.
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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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