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PaGoyas mporpamma yueOHOH AMCLMIUIMHBI SBISETCA YacThIO OCHOBHOM
npodeccHoHanbHON 00pa3oBaTeIbHOM MPOrpamMMBsl IS MOATOTOBKH GakanaBpoB
no HanpasyieHuio noarotoBku 44.03.01 Ilenaroruueckoe oOpasoBaHHe OYHOH H
3a04HO# opm oOyueHHS.

PaGouas nporpamma y4eGHO# AuCUMIIMHEBI pazpaboTaHa B COOTBETCTBHH C
OI'OC BO — OGakamaBpuaT 10 HampasieHH0 moArotosku 44.03.01
«Ileparorudeckoe oOpa3oBaHHe», YTBEPXKIEHHBIM NpHKa3oM MuHHCTEpCTBA
obpasoBauus u Hayku Poccuiickoit ®enmepaumu or 22.02.2018 Ne 121 (c
M3MEHeHHAMH W  jononHeHusMH) u  [IpodeccHoHanbHBIM  CTaHAApTOM,
yrBepxaeHHslM [lpukazom MunucTepcTBa TpyJa M COLHAIBHOM  3aLIHTHI
Poccuiickoii ®enepauun «O6 yTBepxAeHHH NPO(ECCHOHATBHOIO CTaHAapTa
«Ileparor (memaroruyeckas AEATENbHOCTh B JOIIKOJIbHOM, HAayaabHOM oOIIEM,
OCHOBHOM 0011eM, cpeaHemM ofueM oOpa3oBaHWH) (BOCIMTATENb, YYHTENb)» OT
08.10.2013 Ne 544H.

COCTABHUTEJIb:
KaHIUJaT TeXHHYEeCKUX HAyK, JIOLEHT, xkadenpsl HHOOPMALMOHHBIX
obpasoBatenbHEIX TexHOMOrHit 1 cncteM Kopon ennaauii Buktoposuy

YTBepkjeHa Ha 3acefiaHud Kadenpbl HHYOPMALMOHHBIX 06pa3oBaTeNbHBIX

TEXHOJIOTHIi H CHCTEM
ITpoTokon ot «24» HosGps 2023 r. Ne§

CHUCTEM H.A. Kanyctun

3asenyromuii xadenpoii MHPOPMALMOHHBIX 06pPA3OBATENBHBIX TEXHOJNOTHH M
(nomnucs)

Onobpena Ha 3acenanun yueGHO-MeToaMYeCcKol Komuccun MHCTHTYTA (usmko-

MaTeMaTH4eckoro o0Opa3zoBaHus, MHOOPMALMOHHBIX M 06CIYXHMBAKOIIMX

TEXHOJIOTHi
ITpoTokon ot «06» nexabps 2023 r. Ne5

Ilpeacenatens  yueGHo-meToamueckodf  kommccun  MucTuTyTa ¢busuko-

MaremMaTuyeckoro obpazoBaHus MAllHOHHBIX . U OOCITy)KHBAIOLIMX
TeXHOJIOTHii R /
7.{ } O.B. JlaBbickuba
(noanwgct
COI'JTACOBAHO:

3aBeayroluii y4e6HO-METOAMYECKHM OT/IEIOM 7
éB.B. CaBeHkoB

(noanmcs)




1. Heau 1 32524y AU CHUITHHBI

Lenn w3y4eHUs AUCUUIUIMHBL: HM3YyYEHHE OCHOB OpPraHU3ALHMH H
(GYHKIIMOHUPOBAHUS  PA3MUYHBIX  TUIOB  MuUKpomporeccopoB  (MII)
MUKpoTpoleccopHbix Oonpimmx uHTerpanbHbix cxem (BUC) (MII BUC) u ux
IPOrpaMMHUPOBAHUS.

3agaun:

— MPEAOCTaBUTh CIIYIIATEII0 3HAHUS COBPEMEHHBIX METO/OB, CPEICTB U
TEXHOJIOTMH pa3pabOTKU MUKPOKOHTPOJUIEPHBIX CUCTEM;

— HU3yYEHHE CTPYKTYpbl OpraHu3aliyd KOMaHJ MHUKpPOIPOLECCOPOB H
MUKPOKOHTPOJUIEPOB.

2. MecTo aucuuniaunbl B cTpykrype OIIOII

VYyebnas gucnummHa — «[IporpamMmMupoBaHue  MHKPOIPOIIECCOPOB U
MUKPOKOHTPOJUUIEPOB»  OTHOCUTCS K 4acTh, (GOpMHPYEMOl  yYacCTHUKaAMU
oOpa3oBaTenbHbIX OTHOIIeHUH ydeOHoro tuiana (b1.B.02). [lucuurmimna
peanusyetrcs Kadenpoil HHPOPMAIMOHHBIX O00pa30BATENIbHBIX TEXHOJOTHH U
cucteM (4) UHCTUTYT PU3HKO-MaTeMaTHYECKOT0 00pa3oBaHusi, HHOOPMAITMOHHBIX
u oociyxuBatomux TexHosoruit ®I'bOY BO «JIT'TIY ».

HeoOxonumpiM yclioBUEM [iJiE OCBOCHHUSI YUEOHON MMCIUILIUHBI SIBIISIFOTCS
3HaHUS MPUHIUIIBI OpraHu3aluv W (QYHKIMOHUPOBAHMS  alllapaTHBIX U
MPOTPAaMMHBIX ~ CPEJCTB  MHUKPOKOHTPOJUIEPOB;METONbI,  TEXHOJIOTUU U
WHCTPYMEHTAJIbHbIC CpEJICTBa, MPUMEHSEMbIE Ha BCEX JTamax pa3pabdoTKu
amnmapaTHO-IIPOrPaMMHBIX KOMILJIEKCOB;METO/IbI pacdyeTa W KOHCTPYHPOBAHUS

OCHOBHBIX MOJICHCTEM, BXO/IAIINX B COCTaB COBPEMEHHBIX
MHUKPOKOHTPOJIJIEPOB;3a1a41, METOIbI K TPUEMBI, TPUMEHSIEMBIE ITPU HAJIA)KUBAHUU
anmnapaTHO-IIPOTrPaMMHBIX KOMILIEKCOB MUKPOKOHTPOJIIIEPOB;METOIbI
TEOPETUYECKUX 151 AKCIIEPUMEHTAIIbHBIX HCCIIEIOBAHUI

MHUKPOKOHTPOJIJIEPOB;OCHOBHBIE HANPABJICHUSA HAyYHO-TEXHUYECKOIO pPa3BUTHUSA
aIrmapaTHbIX ¥ IPOTPAMMHBIX CPEICTB MUKPOKOHTPOJIJIIEPOB. YMEHHUS I10JIb30BATHCS
METO/JAaMH, SI3bIKAMH M TEXHOJIOTHSIMU Pa3pabOTKH amnmapaTHO-IIPOTPaMMHBIX
KOMILJIEKCOB;OJIb30BAThCSl  METOAaMHM  pa3padOTKM M aHaiIM3a aJrOPUTMOB,
MOJENEMN, ApXUTEKTYP U CTPYKTYP anmapaTHO-ITPOTPaMMHBIX
KoMIuiekcoB;[loib30BaTbcsl MeTOmaMM M CpEICTBAaMU  aHAJIM3a  almapaTHo-
MPOrPaMMHBIX KOMILUIEKCOB, METOJIAMUA METPOJIOTHH U 00ECTIeUeHUs KauyecTBa UX
(GyHKIMOHUPOBAHUS;ITOJIB30BATHCA METOJAMU U CPEACTBAMU aHANN34a, ONKUCAHUS U
MIPOEKTUPOBAHMS YEJIOBEKO-MAIIMHHOTO B3aWMMOJIEVCTBUSA, WHCTPYMEHTAJIbHBIMU
CpelicTBaMH pa3pabOTKH MOJIb30BATENBCKOTO HHTEP(DEica;0Ib30BATHCS METOAAMU
Y CPEACTBAaMU TECTHUPOBAHHUS, OTIAJKH U HCHBITAHUM anmnapaTHO-IPOTrPaMMHBIX
KOMIUIEKCOB;I0JIb30BAaThCSI MATEMATHYECKUMH U OKCIIEPUMEHTAIIBHBIMU METOAAMHU
aHanu3a, MOJCJIMPOBAHMSA WM MCCIEAOBAaHUA  aNIapaTHO-IPOTPaMMHBIX
KOMIUIEKCOB;METONAMH 51 CpEACTBAMHU pa3paboTKH YIPaBISIOLIUX
MHKPOIIPOLIECCOPHBIX CUCTEM PA3JIMYHOIO HA3HAYEHUWs. HABBIKM HAaBBIKAMH



CaMOCTOATENbHON  pa3pabOTKA  3IEKTPOHHBIX
MHKPOKOHTPOJIJIEPOB U MUKPOIIPOLECCOPOB.

Conepxanne nucuuIiuinHbl «lIporpaMmupoBaHre MUKPONPOLECCOPOB H
MHKPOKOHTPOJIJIEPOBY  SIBJSIETCSA  JIOTUYECKUM  INPOAOJDKEHHEM  COAEpKaHUs
nucuuiuine «[IporpammupoBanuey, «/luckpernas Marematukay, «MHbopMaTuKay.
Y OCHOBOM IS JaJbHEWIIIEr0 OCBOCHUS JUCHUILIAH: JJISI TAJIbHEUIIET0 OCBOEHUS
mucuuiuind: «9BM u nepudepuiinbie yctpoiictBay, «Teopus uHbopMmanuu u
KoaupoBaHue», «OCHOBBI HH(POPMAITMOHHOM 0€30I1aCHOCTHY.

npuOOpOB  Ha  OCHOBE

3. IlepeyeHb IIAHUPYEMBIX Pe3yJIbTATOB O00y4eHHMs IO JUCHMILINHE

(MO)Iy.TIlO), COOTHECCHHBIX ¢ HHAUKATOPAMH JOCTHKCHUA KOMIIEeTeHIIU M

Koa mo ®I'OC BO

NuaukaTop 10CTHKEHUS

Pe3yabTaThl 00y4yeHus 1o
AUCHMILIHHE

[Ipodeccuonanpubie

ITK-1. Cnocoben ocBanBaTh
Y UCTIOJIh30BaTh
TEOPETUYECKHE 3HAHUS U
MIPAKTUYCCKUE YMCHUS, U
HABBIKH B TIPEMETHOM
o0JacTy pH pelieHun
npodeccnoHaNbHBIX 3a7a4
[TK-4. Cnocoben
paszpabaTeiBaTh TPeOOBAHUS
Y TIPOEKTHUPOBATH
MporpaMMHOe obecrieueHue,
a TaKk)Ke MPOrpaMMHO-
anmapaTHbIe KOMITJICKCHI

IIK-1.1. 3HaTh: METOABI U
TEXHOJIOTHIO
KOHIENTYaIbHOTO,
CTPYKTYpHOTO,
(bYHKIIMOHATILHOTO U
MaTEeMaTHYECKOIO
MOJEIIUPOBAHUS TPEIMETHOMN
00J1aCTH, HCIOIL30BaTh UX
MIPU pELLICHUN
poeCCUOHANIBHBIX 33124
IIK-1.2. YMeTsh:
OCYIIECTBIISATh CTPYKTYPHYIO
JICKOMIIO3HIHIO CIIOMKHBIX
CHUCTEM, OCYIIECTBIISTh UX
byHKIIMOHATBHOE U
MaTeMaTH4YECKOe
MOJICJINPOBAHUE

IIK-1.3. BnageTs: HaBBIKAMU
aHajan3a CTPYKTYPHBIX,
(GYHKITMOHATBHBIX U
MaTeMaTUYECKUX MOJeIeH
CJIOKHBIX MPOIECCOB U
CHCTEM

I1IK-4.1. 3HaTh: METOALI U
TEXHOJIOTHIO aHaAJIN3a U
MPOEKTUPOBAHUS TpeOOBaHUI
K POTPaMMHOMY
00ecrnevYeHnIo MPOIECCOB U
CHCTEM C 3aJaHHOU
CTPYKTYpOH U
(GyHKIIMOHATBLHBIMHU
CBOMCTBaMH

IIK-4.2. YMmeTsh:

TIK-1.1. 3Haer: MeTOOBI U
TEXHOJIOTHIO
KOHIIENTYaJIbHOTO,
CTPYKTYPHOTO,
(YHKIIMOHATIBHOTO U
MaTeMaTU4eCKOro
MOJIEJIMPOBAHUS TPEAMETHOMN
00J1aCTH, UCIIOJIL30BaTh UX
NP peLIEHUN
npodeccnoHaNbHbIX 3a1a4
IIK-1.2. Ymeer:
OCYIIECTBISATh CTPYKTYPHYIO
JCKOMIIO3HITUIO CI0KHBIX
CUCTEM, OCYIIECTBIISTh UX
(yHKIIMOHATTEHOE U
MaTeMaTU4IeCKOe
MOJIEJIUPOBAHUE

TIK-1.3. Baageet: HaBBIKAMH
aHajM3a CTPYKTYPHBIX,
(YHKIIMOHATTBHBIX U
MaTeMaTHYeCKUX MOJelIeH
CJIOKHBIX MPOIIECCOB U
CHCTEM

TIK-4.1. 3naer: MeTOOBI U
TEXHOJIOTHIO aHaIu3a U
MPOEKTUPOBaHMSI TPEOOBaHUI
K IIPOTPaMMHOMY
00€eCTeUeHHI0 MPOIIECCOB U
CHCTEM C 3aJaHHOMN
CTPYKTYpOM U
(byHKIIMOHATTLHBIMU
CBOMCTBaMHM

TIK-4.2. Ymeer:




OCYILECTBIISITH pa3paboTKy
TpeOOBaHUI 1
MPOSKTUPOBAHHE
TEXHUYECKUX 3aJaHUi Ha
pa3paboTKy MPOrpaMMHOTO
o0ecrieueHus MporpaMMHO-
anmapaTHbIX KOMIUIEKCOB
[1K-4.3. BiageTb: HaBLIKAMU
pa3pabOTKu IPOrpaMMHOTO
obecrieueHus
TEXHOJOTUYECKHX TPOIIECCOB

OCYILIECTBIIATh Pa3pabOTKy
TpeOOBaHUH U
MIPOCKTHPOBAHUE
TEXHUYECKUX 3aJIaHUi Ha
pa3paboTKy MpOrpaMMHOTO
o0ecreYeHns: IPOTrPaMMHO-
anmnapaTHBIX KOMILUIEKCOB
T11K-4.3. Biageer: HaBbIKaMU
pa3paboTKK IPOTPaMMHOTO
obecrieueHus
TEXHOJIOTHYECKHUX MPOIIECCOB

oOyuaroniei opraHu3aiuu

oOyyJaroniei opraHu3auu

4. CTpyKTypa U coiepKaHue TUCHNTITHHBI

4.1. O0beM yueOHO# JUCHMILIMHBI U BHAbl Y4e0HOI padoThl

O0beM yacoB (3 3a4. ef.)

Bit yueonoii padore: Ounas popma 3aounas ¢gopma
Oo0mas yueOHasi Harpy3Ka (Bcero) 108 108
Oos3aTenbHas ayauTopHas yueOHas
Harpy3kKa (Bcero 4acoB), B TOM 4HucJIe:
Jlexknuu 16 6
CeMmuHapcKue 3aHITH
[IpakTuueckue 3aHsATHS
JlabopaTopHblie pabOThI 32 6
KypcoBast pabota / KypcoBOI MPOEKT
Hpyrue  ¢opMbl  OpraHuzalMu  y4eOHOTro 27 9
npoiiecca (KOHTPOINBHBIE paboThl,
WHIMBUYaIbHBIC 3aHSATH, KOHCYJIBTAIIUH U JIP.)
CamocrosiTejibHasi padoTa cTy/AeHTa (BCEro) 33 87
dopma arrecTanus OK3aMeH OK3aMeH

4.2. Conep:xaHue QU CHUNINHBI

Temal. Heau u 3axaun kypca. O630p muxkpokontposuiepos ATMEL AVR.

[IpenpicTOpusi ~ MUKPOKOHTPOJIJIEPOB.

ocobenHoctn npuMeHeHns AVR B cxemax.

CewmeiicTBa
npaktuyeckoro ucnonb3zoBanus MK AVR. O norpebnenun.

AVR.

OcobeHnHnocTu
Hekoropsie

Tema2. OOmiee nocTpoeHUEe, OPraHU3aANMS MAMATH, TAKTHPOBaHMS, COPOC.

[TamsaTe nporpamm. [Tamsate ganueix (O3Y, SRAM). DHeprone3zaBucumas mamsiTh

nauubeiXx (EEPROM). Crioco6s1 TakTrpoBanus. Copoc.
Tema 3. 3HakoMcTBO ¢ nepudepuitHBLIMH YCTPOMCTBAMM.

[TopTel
npeoOpa3oBarTesb.

BBOJIa-BEIBOA.
IlocnenoBarenbHBIE

TalimepbI-CueTunkmu.
MOPTHI.

UART. MHnrepdetic

AHanoroBo-1uppoBoi
SPI.

Hurepdeiic TWI (12C). YHuBepcanbHblil nocneaosarenbubiii uaTEpdeiic USI
Tema4. IlpepbiBanusi M pe:KUMBI IHEProcOepesKeHusl.
[IpepriBanusi. PazHOBUAHOCTH NpepbIiBaHUM. PeskuMbl SHEprocOepekeHUs
TemaS. O6mue npunuunsl nporpammupoBanust MK cemeiictBa AVR.




Accembmnep. Crioco0s! u cpenctBa nporpammupoBanusi AVR. Pemgaktop komga. O6
AVR Studio. O6yctpoiictBo accembmepa. I[Iporpammaropsl. O hex-daiisl.
Komannpl, uHcTpykuuu u Hortauuss AVR-accemOnepa. Uucna u BbIpakeHUs.
HupexktuBsl u ¢yHkuuu. OOmas ctpykrypa AVR-mporpammbel. OOpaboTka
npepsiBanuii. RESET. Camas mnporpamma. Ilorop. Ilporpamma cueTumka.
Hcnonp30oBaHue mnpepbiBaHUl. 3aaepxka mo Ttaitmepy. IIporpamma cuerumka c
UCII0JIb30BaHUEM TpepbiBaHuil. O KOH(DUTypallMOHHBIE OUTHI.

Tema6. Cucrema komana AVR.

Komanzas! nepegaun yrpasienus u peructp SREG. Komanasl mpoBepku-npomycka.
Komannel norumdeckux omnepamnmii. Komanawsl ciBura u omnepanud ¢ OUTaMu.
Komannel apudmernueckux onepauuid. KoManael nepecbuiku JaHHbIX. KoMmaH bl
yIIpaBJICHUs] CUCTEMOM. BhITIOTHEHHE TUITOBBIX TIpolieayp Ha accemOiepe. O cTeke,
JIOKaJbHBIX U IJ100aJbHBIX IEPEMEHHBIX.

Tema7. Apudpmerndyeckue onepamum.

CranpapTHbie apu(METHUECKHUE ONepali. ¥ MHOKEHUE MHOTOPa3psAAHbIX LUQp ..
Pacnipenenenne MHoropaspsiaHbix uyucen. Omnepauud ¢ JApOOHBIMU YHCIAMHU.
['eneparop cmydaiiHbix uuncen. Omnepauuu ¢ yucaamu B (opmate BCD.
Otpunarenshbie uncia B MK.

Tema8. IIlporpammupoBanue TaiiMepoB.

8- u 16-paspsanHbie TaiiMepbl. POPMHUPOBAaHUS 3aJAHHOIO 3HAYEHHS YaCTOTHI.
Otcyer BpemeHu. TouHas KoppekuHs BpemMeHu. HacToTomMep M IMEpUOAOMED.
Yactoromep. Ilepuomomep. VYmpasinenue auHaMuyeckod wuHAuMKamuen. LED
WHIMKATOPBI U UX NOJKIOYeHHE. [[porpaMmmMupoBanre TMHaAMUYECKON MHIUKALUH.
Tarimeps! B pexxume PWM.

4.3. Jlekuuu
Ne Ha3BaHnue Tembl Oo0bem yacoB
n/n Ounasn 3aounas
dbopma dbopma
3 cemectp / 7-8 TpumecTp

1 Temal. Llenu u 3agauun kypca. O630p ) ’
MuKpokoHTposmiepoB ATMEL AVR.

’ Tema2. OOmiee nocTpoeHue, OpraHu3alys NamMsITH, ) ’
TaKTHpPOBaHMsI, cOpocC.

3 Tema 3. 3nakomMcTBO ¢ epupepuiHbIMU ) ’
YCTPONCTBAMU.

4 Tema4. IlpepbiBaHus U PEKUMBI SHEProcOEpeKEHUSL. 2
Tema5. O6ure npuHIMIBI TporpaMMupoBanust MK

5 o 2
cemerictea AVR.

6 Tema6. Cucrema komang AVR. 2

7 Tema7. Apudmerndeckue onepainm. 2

8 Tewma8. IIporpamMmmupoBaHue TaliMepOB. 2

Hroro: 16 6

4.4. [IpakTu4yeckue 3aHITUSA



He nmpenycMOTpeHbl y4eOHBIM IJIAHOM.

4.5. JlaGopaTopHbie padoThI

Ne Ha3BaHnue Tembl Oo0beM yacoB
n/n Ounas 3aouHas
dbopma dbopma
3 cemectp / 7-8 TpuMeECTp
1 Bboprba ¢ 1pebe3rom KOHTAaKTOB 4 2
2 Hcnosb3oBanue Taimepa 4 2
3 Hcnons30Banue NpepbIBaHUM 110 TaMepy 4 2
4 dopMuUpOBaHUs 3BYKa 4
5 My3bIKaJIbHASI IIKATYJIKA 2
6 Ko10BbIi1 3aMOK. 2
7 Ucnons3zoBanune UART 2
8 YnpaBieHue IBUraTesieM NOCTOSIHHOIO TOKa 2
9 YnpasiieHue aroBbIM ABUTaTEIeM 2
10 | Ucnonb3oBanue SPI 2
11 Otobpaxxenue Tekcra Ha rpadudyeckom LCD nucrinee 2
WG12864A Ha 6a3e korrposuiepa KS0107
12 OTtoOpakenue pucyHnka Ha rpaduueckom LCD nucrnee 2
WG12864A Ha 6a3e kortposiepa KS0107
Hroro: 32 6
4.6. CamocTosiTeibHasi padoTa CTYJI€HTOB
Ne Ha3Banmue pasnena / Tembl Bun camocrositebHOM O0bem yacoB
n/n padoTbI Ounas 3aouHas
¢popma (¢popma
3 cemectp / 7-8 TpumMecTp
1 2,?‘;'\(/}%3 I/X(S?OHTPOHHGPOB KoHcnekr nekuuit 6 18
O6miee mocTpoeHue,
2 OpraHu3alus MamsTu, Koncnekr nekmui 6 18
TaKTUpOBaHMsl, cOpoc/
3 3HaKOVMCTBO ¢ nepudepuitHIMU 1 S —— 6 18
YCTPOWCTBAMHU
OO01e MpUHLUIIBI
4 nporpammupoBanuss MK KoHncnekr neknuit 6 18
cemerictea AVR
5 Cucrema xomaaa AVR. Koncnexr nexmmii 9 15
Hroro: 33 87

4.7. KypcoBbie padoThl / MPOEKTbI
He mpexycMoTpeHbl yueOHBIM TJIAHOM.

5. MeToauyeckoe odecrniedeHne, 00pa3oBaresbHbIC TEXHOJIOTHMHU




[IpenogaBanve AUCHUIUIMHBI BEIETCA C MPUMEHEHUEM CIEAYIOIIHNX BHUIOB
00pa3oBaTeIbHBIX TEXHOJIOTUH.

Hapsiny ¢ MeToamkod TpaguIiiMOHHOW JEKIIMOHHO-TIPAKTHYECKOU PaOOTHI
IPEeIyCMOTPEHO HCIIOJIb30BAHWE AaKTUBHBIX (QOPM U METOAOB  y4eOHOM
JeATEILHOCTH, B TOM YHCIIe: YUeOHbIE TUCKYCCHH, Oecebl, MO3TOBOM IITYPM.

MeTonuka npo6IeMHO-TUATOTHYECKOT0 O0yUYEeHHs MPUMEHSIETCS] B TIpoLiecce
JICKIIMOHHOM paboThl HaJ y4eOHBIM MaTepuajoM B KaXJIOW M3 TeM ydeOHOU
JVCHUTLIAHBIL.

Metonuka oOyd4eHHs] B COTPYJHMYECTBE C MPUMEHEHHEM KOMaH]IHBIX,
IPYIIOBBIX BUJIOB PA0OTHI UCIIOJIB3YETCS B IIPOLIECCE OpTraHu3aliK JIa00paTOPHBIX
pabor.

MeTonuka Hcclie0BaTENbCKOM IEATETbHOCTH HCIOIb3YETCs KaK OCHOBA IS
OpraHu3aliyd CaMOCTOSITENIbHON PabOThI CTYJEHTOB B 00BbEME YUEOHBIX TEM.
[IpumenstoTCs cpeacTBa MyJIbTUMEANA: PE3EHTAIH, BUAE0, 6a3bl DOP.

Ungopmayuonnwvie MEXHONO2UU: U CITOJIb30BAaHUE AIIEKTPOHHBIX
0o0pa30BaTeNbHBIX PECYPCOB  (RJIEKTPOHHBI KOHCIEKT, pa3MELICHHBIA BO
BHYTPEHHEH CEeTU WIH T.I1.) IPU MOATOTOBKE K JIEKLHUSAM, JJAOOpAaTOPHBIM paboTaM U
CaMOCTOSITETIbHOM padoTe.

Paboma 6 romanoe, npoexmmuas oOesmenbHOCMb: COBMECTHas padoTa
CTYJIEHTOB B I'PYIIIIE IPH BBIOJIHEHUH JIAOOPATOPHBIX padOT.

6. ®opMBbI KOHTPOJISI OCBOEHUSI JUCHUIJINHbBI

Texymias arrecTanusi CTYJ€HTOB MPOU3BOAUTCS B JUCKPETHHIE BPEMEHHBIC
WMHTEpBaJbl B CIEAYIOMMX (popmax: BBINOJHEHUE JTa0OPATOPHBIX PadoT; 3aluTa
71a00paTOPHBIX PadOT.

[TpoMexXyTOUHBII KOHTPOJb MO pe3yjbTaTaM OCBOCHHUS JUCHUTUIHHBI
IPOXOJUT B pOpME 3K3aMEHa (BKJIIOYAET B c€0s1 OTBET HA TEOPETUUECKUE BOMPOCHI
Y BBITIOJTHEHNE TECTOBOTO 3aJIaHUs ).

Cucrema oOlEHMBAHUS YYEOHBIX JOCTHKEHUH CTYIEHTOB, OIICHOYHBIC

CpelcTBa TpeJCTaBiICHBI B (POHIE OIICHOYHBIX CPEACTB K pabodueil mporpamme
y4eOHON AUCTIUTUIUHE (B MIPUIIOKEHUN).

7. Y4eOHO-MeTOAuYECKOe " NPOrpaMMHO-UH(OPMALIMOHHOE
odecrneyeHue TMCHMIJIMHBI

A) OCHOBHas JIUTEpaATYypa:
1.JIe6eneB M. b. CodeVisionAVR: mocobue mis maunmHarommx. — M.: Jlomdka-
XX1,2018. 592 c: un.
2.EBctudeen JI. B. MukpokonTposuiepsl AVR cemelictBa Tiny u Mega gupmbl
«Atmel». — M.: U3zmarensckuii oM «Jomka»n. — 2016
3.benos A. B. KoHcTpyrpoBaHHe yCTpOMCTB HA MUKPOKOHTpoJIepax. — CaHKT-
[TeTepOypr: Hayka u Texuuka. — 2015



b) nonosHuTENBEHAS TUTEpATYypA:
1.IIpoitno B.JI., Mnbuna O.I1. Apxurektypa 9BM u cuctem: YUeHHK AJi BY30B. -
CIIO.: U3n-Bo "Iutep", 2016. - 718 c.
2.Mromnep C., 3exep K. Moaepuusanus u peMoHT LK. Ilep. ¢ anrm. - K.; M.;
CII6.: U3patensckuii noMm "Bunesamc", 2002. - 992 c.
3.Pynomeros E., PynomeroB B. AnnapaTtHbie cpeicTBa U MyJIbTUMEAHA:
CnpaBounuk. - CII6.: TTutep-Kom, 2003. - 352 c.

B) UnTepHeT-pecypcesi:
1. Ypoxu Apayuno (Arduino) Jlns Haunnatonux [DnekTpoHHBIH pecypc] —
Pexxum nocrymna:
https://alexgyver.ru/arduino_lessons/?ysclid=lsaa0lmvof431930821 (mara
oOpamenus 24.11.23).

8. MarepuajbHO-TeXHMYECKOE o0ecneyeHue TUCIUIIMHBI

JIeKIMOHHBIE 3aHATUA: KOMIUIEKT 3JEKTPOHHBIX Mpe3eHTalUii/clanoB,
ayIUTOpHUsS, OCHAIICHHAs NPE3CHTAIMOHHOM TEXHUKOW (IIPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK) | T.II.

JlaGopaTopHble ~ paOOTBI:  KOMIIBIOTEPHBI  KJlacC,  OCHAILEHHBIN
MYJIbTUMEIUMHBIM IIPOEKTOPOM, UHTEPAKTUBHON JIOCKOH, CETEBOU
UHOPACTPYKTYpPO U OpraHu3oBaHHBIM JMocTyrioM B MuTepHer, maketsl [10 MS
Word, MS Excel .

[Ipouee: pabouee MecTO MpenojaBaresisi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynoMm B MlHTepHeT, paboune MecTa CTyJIEHTOB, OCHAIIEHHbIE KOMITbIOTEpaMHU
c goctynoM B UHTepHEeT, mNpeaHa3HaueHHble sl padOThl B AJIEKTPOHHOU
00pa3oBaTeIbHOMN Cpesie U T.I1.


https://alexgyver.ru/arduino_lessons/?ysclid=lsaa0lmvof431930821

9. JIucT JOMOJTHEHUH U N3MEeHEeHHNH

Ne
n/n

Jara
BHECEHHUS
u3MeHeHnus /
JOTIOJTHEHHSI

OcHoBanue

Conep:xanue n3meHenus /
JOIOJTHEHUA

JIuua, noaTBepKIa0NIue
H3MeHeHue / 100 THeHne

3aBeIyIOIIMi
kadenpoii
(Damunus,
UHULUGTDL,
noonucow)

Hupexrop /
JCKaH
(Damunus,
UHUYUATDL,
noonucy)
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