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1 BBenenue

PaGouas mporpamma u pOHJ OLIEHOYHBIX CPEACTB AUCIUTLITUHBI «OCHOBBI MUKPOIIPOIIEC-
COpPHOM TEXHHUKU» COCTABIIEHBI B COOTBETCTBUU C TPEOOBaHUAMHU (heIepaTbHOrO rocyAapCTBEH-
HOTr0 00pa30BaTENILHOTO CTAHAPTA, YTBEPXKACHHOTO MpuKazoM MunoOpHayku Poccuiickoii ®e-
neparuu ot 05.02.2018 roga Ne 72, u ocHOBHO# nipodeccrnoHambsHON 00pa30BaTeIbLHOM TIPO-
rpaMMBbI MOATOTOBKHU «BOpTOBOE 000pyIOBaHHE JIETATENBHBIX AllapaTOBy MO HAMIPABICHUIO
noarotoBku «24.03.02 Cuctemsl yrpaBlIeHUsI JBH)KCHUEM U HABUTALIUS».

OcBoeHne 0OCHOB MUKPOTPOLIECCOPHON TEXHUKH, (POPMUPOBAHHE HABBIKOB pa3pa-
iifé?;ﬁ 00TKH AnnapaTHbIX 1 MPOrPAMMHEIX CPEICTB MUKPOIPOLIECCOPHBIX YCTPOMCTB,
mper | YMCHUH pa3padaThiBaTh IPOCKTHYIO K KOHCTPYKTOPCKYHO HOKYMCHTALUIO Ha JaH-

HbI€ YCTPOMCTBA B COOTBETCTBUH C HOPMATUBHBIMU TPEOOBaHHSIMH.

OcHOB- | OcHOBHBIE MOHSATHS, KIACCU(PHUKAIHS U CTPYKTYpa MEKPOIIPOLIECCOPHBIX

HBIC YCTPOMCTB.

paspebi/ Crpykrypa CISC mukpompoieccopa u moctpoenre MII ycTpoiicTBa Ha €ro OCHOBE.
TCMBI Cuctema KkomMaH ¥ porpaMMmupoBanue Ha acceMOiepe CISC mukpormnporieccopa.
ﬁﬁ;ﬁg [Tapametpsl n apxurexkrypa RISC MukpokonTposnepos cemeiictsa AVR.

Pa3zpaboTka nporpammuoro obecneuenus B cpene AVR Studio.

Pa3paboTtka nporpammuoro obecrieuenus Ha si3bike CU B cpene CodeVision.

1 TIlepeyeHb NJIaHHUPYEeMBbIX pPe3yabTATOB 00y4YeHHs MO AUCHUILIHHE (MOTYJIIO0),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHUSI KOMIIETeHIH

[Iponecc nzyuenus aucUIUIMHBI «OCHOBBI MUKPOIIPOLIECCOPHON TEXHUKHU» HAMpPaBIICH
Ha (hopMHUpOBaHKE cleAyrommXx KoMreTeHnui B cooTBeTcTBUU ¢ PI'OC BO 1 ocHOBHOM 00pa-
30BaTeNbHON IporpaMmoii (Tabnuua 1):
Ta6mmma 1 — KomneTeHun u H”HANKATOPHI UX TOCTHKCHUS

Kox u HaumenoBanue
KOMIIETEHIINH

HNuaukaTopbl JOCTUXEHUS

[Inanupyemblie pe3yibTaThl
00y4eHUS TTO TUCIHUIUINHE

[Ipodeccuonanbuble

[1K-2 Cniocob6eH pas-
pabaThIBaTh MPOEKT-
HYIO U TEXHUYECKYIO
JOKYMCHTAIUIO TIPU
BBITTOJIHEHUH ICKU3-
HBIX, TEXHUYCCKUX U
pabouux MPOEKTOB
O6opToBOrO 00OPYIO-
BaHUS aBUAITMOHHBIX
JIeTaTeNIbHBIX arapa-
TOB, CUCTEM YIIPaB-
JICHUSI U HaBUTALIUU

[1K-2.1 3HaeT MeTOIBI U CIIOCOOEI
MPOSKTUPOBAHUS U KOHCTPYHPOBA-
HUs 0OPTOBOTO 000PYI0OBaHUS aBHa-
[IMOHHBIX JIETATEIhHBIX aIlapaToB,
CUCTEM YIpaBJICHUS U HABUTALlUU
[1K-2.2 Ymeet BbIOUpATh OCHOBHBIE
¥ BCIIOMOTaTeIbHbIe MaTepuaibl IpU
IPOEKTHUPOBAHUU OOPTOBOTO 000PY-
JIOBaHMsI aBUALIMOHHBIX JIETATEIbHBIX
anmnaparoB, CUCTEM yIIPABJICHUS U
HaBUTALUH

[1K-2.3 Bnaseer HaBBIKaMU pabOThI
C OCHOBHBIMU KOHCTPYKTOPCKHUMHU
CUCTEMaMH aBTOMATH3aI[UU TIPOEK-
TUPOBAHUS

3HATh METOIBI U CIIOCOOBI
MIPOEKTUPOBAHUS U KOHCTPYH-
poBaHus OOPTOBOTO 000PYIO0-
BaHUA aBUAILIMUOHHBIX JIETA-
TEJBHBIX aIapaToB, CHCTEM
YHOpaBJICHUA U HABUT'AllUU
YMeTb BHIOUpATh OCHOBHBIEC U
BCIIOMOT'aTCJIbHBIC MATCPUAJIbL
MIPU TPOCKTUPOBAHUH OOPTO-
BOTO 00OpYIOBaHUS aBUAIH-
OHHBIX JICTaTEIbHBIX armapa-
TOB, CUCTEM YIIPaBIECHUS U
HaBUTAIlUU

Brnaners HaBbIKaMu paboOTHI C
OCHOBHBIMH KOHCTPYKTOPCKH-
MU CUCTEMAaMHU aBTOMATHU3allnu
MIPOCKTHUPOBAHUS




2 MecTo IMCHMILIMHBI (MOYJ51) B CTPYKTYpe 00pa3oBaTebHOIi MporpaMMbl

Huctumnuaa «OCHOBBI MUKPOIPOILECCOPHON TEXHHUKHW» HM3ydaeTcs Ha 3 Kypce, 6 ce-
MecTpe.

JlucuuruinHa BXOJIUT B cocTaB 0yoka 1 «/{uciumniauHbl (MOYJIH)» B OTHOCUTCS K 0a30-
BOM 4acCTH.

Jlist ocBOeHUs AUCHUIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS, HAaBBIKU W / WIM OIBIT
MpaK-TUYECKON JESITENbHOCTH, COPMHUPOBAHHBIE B MpOIlecCe M3YYCHUs AUCIUIUIMH / Mpak-
TUK: «CxemoTexHuka», «bopToBoe paninosnekTpoHHOE 000pYJOBaHUEY.

3HaHUs, YMEHUS U HaBbIKH, CHOPMHUPOBAHHBIE MPU HU3YyYECHUU NUCHUTLTUHBI «OCHOBBI
MUKPOIPOLIECCOPHOM TEXHHUKU», OYIyT BOCTPEOOBAHBI MPU U3YyUYECHUU TMOCIEAYIOIIUX JHCIIU-
winH: «HaBuranuoHHble CUCTEMBI JIETaTENbHBIX ammapatoB», «CpeacTBa OTOOpa)KeHUs HH-
dop-manuny», «IIpoekTrpoBaHne MEKTPOHHBIX cxeMy, «I[Ipou3BoICcTBEeHHAs MpaKTHUKa (TEXHO-
Joru-dyeckas (MPOEKTHO-TEXHOJOrMYecKas) TMpakTuka)», «l[IlpousBoiacTBeHHas mpaKTHKa
(mpeaau-mIOMHas TPaKTHKA)».

Juctumnnaa «OCHOBBI MUKPOMPOIIECCOPHOM TEXHUKU» B paMKax BOCIHUTATEIbHOUN pa-
00THI HampaBiieHa Ha (popMHUpOBaHHE y 00yUYAIOUINXCA aKTUBHOM T'PakIaHCKOM MO3UINH, yBa-
JKEHU K ITpaBaM U cBo0OJaM 4elloBeKa, 3HaHUsI IIPABOBBIX OCHOB U 3aKOHOB, BOCITUTAHUE YYB-
CTBa OTBETCTBEHHOCTH WJIIU YMEHHS apryMEHTHUPOBATh, CAMOCTOSATEILHO MBICIUTh, PA3BUBACT
TBOPYECTBO, NMPOPECCUOHANbHBIE YMEHUS UM TBOPUYECKH Pa3BUTOM JIMUHOCTH, CUCTEMBI OCO-
3HAHHBIX 3HAHWH, OTBETCTBEHHOCTH 32 BBINOJIHEHHE y4eOHO-NPOU3BOJCTBEHHBIX 3aJaHUN U

T.1..

3 O0beM JUCHMIIMHBI (MOIYJIS) B 32a4eTHBIX eIHHULAX € YKa3aHUEM KOJIU4YecTBa
aKa/JleMI4eCKHUX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4alomuxcs ¢
npenojaasaresieM (110 BUAaM yUeOHBIX 3aHATHI) 1 HA CAMOCTOAATEJIbHYI0 padoTy
o0yJaromuxcs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI cocTaBisieT S 3.e., 180 akan. yac.
Pacnpenenenue o0beMa AUCHUIUIMHBI (MOAYJISA) 110 BUaM Y4eOHBIX 3aHATUN MPEACTaB-

JIEHO B Tabiure 2.

Tabmmma 2 — O0beM TUCIUTIITUHBI (MOYJIs1) TIO BUAAM YYEOHBIX 3aHITHI

Bcero akagemn-

O0beM TUCHUTNIINHBI
YeCKHMX 4aCOB

Oo6mas TPYAOCMKOCTb JUCIHUILINHBI 180

KonTakTHas aynuTopHas padora 00y4aommXxcs ¢ npenogaparesaeM 80
(o Buj1aM y4eOHbIX 3aHSATHII), BCEro

B ToM uucie:

3aHATHA JIEKIHMOHHOT0 THIA (JICKIIUU U UHBIE YIeOHBIC 3aHITHSI, IPEIY-

CMaTPHUBAIOIINE MPEUMYIICCTBEHHYIO TIepeaady yueOHoi nHbopMaim 32
1e1IarornyecKuMH pabOTHUKAMHU )
3aHSATHUS CEMUHAPCKOT0 THIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPaK- 48

TUKYMBI, JTA0OpaTOpHBIE PaOOTHI, KOJUIOKBUYMBI M HHBIC aHAJIOTUYHBIC 3a-
HSTHS)

CamocrosiTesibHast padoTa 00y4alOIIMXCA M KOHTaKTHas padora,
BKJIIOYAIOL[asl TPYNIIOBbIE KOHCYJIbTAL[MH, MHANBUAYAIBHYIO paboTy 00y-
Yaromuxcd ¢ nperogaBaTciisiMu (B TOM YHUCJIC MHAUBUAYAJIbHBIC KOHCYJIb- 100
TalllH ); B3aUMOJCHCTBHE B AJICKTPOHHOU WH(POPMAITHOHHO-
00pa3oBaTeNbHOMN Cpefie By3a




O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX YaCOB

[TpomexxyTouHast arTecTarust 00yqJaronuxcs —3a4eT ¢ OIEHKOU 0

4 ConeprxaHue TMCUUILIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TEMaM
(pa3aesaM) ¢ yKkazaHueM OTBEJEHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX

4acoB M BH/IOB Y4eOHOH padoThI

Ta6muma 3 — CTpykTypa U cofiep>kaHue TUCIUTUIMHBI (MOTYJIS)

HaumenoBanue pasnenos, Tem
U COJIepXKaHue MaTepuaia

Bunpl yueGHO# paboThI, BKIIFOYAs ca-
MOCTOSITEIbHYIO pab0OTy 00y4aromuXxcs
U TPYJO0EMKOCTb (B yacax

KonrakTthas paborta npenoga- | CPC
BaTeNsl ¢ 00YJarOIIMMHUCS

Jlexk | Cemunap- | Jlabopa-
UU | cKue (Ipak- | TOpHBIE
TUYECKUE | 3aHSITHS
3aHSTHUS)

Paznen 1. OcHOBHBIE MOHATHS, KIaCCH(PUKAIUAA U
CTPYKTYpPa MHKPONPOLECCOPHBIX YCTPOMCTB

Tema 1.1 Mukponpoueccopbl 1 MUKPOKOHTPOJLJIe-
pbl. OCHOBHBbIE NOHATHSA, KIacCH(pUKALHS.
enTtpanbHoe nporeccopHoe ycTporcTso (LIITY).
Muxkpornpotieccop. OTHOKPUCTATBHBIM MUKPOIIPOIIEC-
cop. MHOroKpHCcTanbHbIN MUKpOIponeccop. Mukpo-
KOHTPOJLIIED.

Tema 1.2 CTpyKTypa MHKPONIPOIECCOPHOTO
ycrpoiictBa. Tunsl apxutektyp MII.

CTpyKTypHas cxema MUKpOIIPOLIECCOPHOTO YCTPOii-
CTBa, HA3HAYEHUE IIUH U OJIOKOB.

MII ¢ rapBapackoit apxutektypoit; MII ¢ ¢ponneiima-
HoBCcKoM apxutekTypoit; MII Tama CISC (Complex
Instruction Set Computing) ¢ moJTHEIM HA0OPOM KO-
Man; MIT tuna RISC (Reduced Instruction Set
Computing) ¢ COKpanieHHbIM Ha0OpOM KOMaH]I.

HBy‘—IeHI/Ie TECOPCTUICCKHUX Pa3aCIO0B AUCHUIIJINHBI

Paznen 2. Crpykrypa CISC mukponpoueccopa u
noctpoenune MII ycTpoiicTBa Ha ero 0OCHOBe

Tema 2.1 TunoBasi CTPyKTYpa MUKPOIIPOLIECCOPA.
ApudMETHKO-IOTHYEeCKOE YCTPOHUCTBO, aKKYMYJISTOD,
perucTpsl 00IIeT0 Ha3HAYEHUS, peTUCTp (iaros, ai-
PECHBIE PETUCTPHI - CUETINK KOMAH]] U yKa3aTelb CTe-
Ka, pETUCTp KOMaH, AemmdpaTop KOMaHI U YCTPO-
CTBO YIIPABJICHUS, PETUCTP a/Ipeca, pEruCTpPhl BpeMeH-
HOTO XpaHeHUs, Oy(QepHbIE CXEMBI.

Tema 2.2 Opranusanust MII ycTpoiicTBa Ha ocHOBe
8-pa3psitHOr0 MUKpoOMpoIEccopa.

O6Bs3ka LITY HeoOxoauMbIMu (yHKIIMOHATBHBIMHU
y31aMHu Juist iostydeHust pyHkiponupytomieit MII cu-
cTeMbl (MCTIOIb30BaHKE y3JIa Ha4aJIbHOTO cOpoca, cxe-
MBI TAKTHPOBAHUsI, JeIIH(PpaTOpa aAPECcoOB MAMSATH,

5




HaunmenoBanue pasnenos, Tem
U CoJIepKaHue MaTepuaia

Bunpl yueGHO# paboThI, BKIIFOYAs ca-
MOCTOSITEIbHYIO pab0Ty 00y4aromuxcs

U TPYJOEMKOCTb (B 4acax

KonrakTHas pabora npenoza-
BaTess ¢ 00yJaronuMUCS

Jlex | Cemunap- | Jlabopa-
U | ckue (Mpak- | TOpPHBIE
THUYCCKUC 3aHATUA
3aHATHUS)

CPC

noakitroueHue [13Y u O3V, nHaznauenue u opranuza-
IIHsI CTEKA M CUCTEMBI IPEPhIBAHUN ).

Tema 2.3 O030p cnennaJM3UPOBAHHBIX HHTEP-
¢peiicabix BUC nas peanuzanuu MII cucrembl n
MOAKJII0OYeHHs] BHEIITHUX YCTPOICTB.

['enepaTop TaKTOBBIX UMITYJIBLCOB, OY(EpHBIN perucTp,
JIBYHAIIPaBJICHHbIN IUHHBINA (POPMUPOBATEIb, CUCTEM-
HBII KOHTPOJUIEDP, MPOTPAMMHUPYEMBIN NapajlIeIbHBIN
aJlanrep, MporpaMMHUPYEMBIN OCIIEIOBATENBHBIN
aJlanrep, IporpaMMHUPYEMBIN TaiiMep, IporpaMMHpye-
MBI KOHTPOJUIEP NPEPBIBAHUMN, IPOrPaMMHUPYEMBIN
KOHTPOJIJIEP KJIaBUATYpbl U MHIMKALIUY.

Tema 2.4 3HAKOMCTBO € Y4e€OHBIM MHKPOIPOIIEC-
copHbIM KOHTpoJL1epoM (YMK) Ha 6a3e oqHOKpH-
craapHOro MII.

N3yuenue cxemuoil peanuzaunu Y MK.
Ucnons3oBanue [13Y-monnTopa, kKak mpocreninen
OIEPALMIOHHOM CUCTEMBI JIS 3arPy3KH U 3aIycKa Ipo-
rpaMMBI [T0JIB30BATENS, a TAKXKE ISl €€ OTIAAKH.
Nzyuenue nupextus [13Y-monuTOpa.

Uccnenoanue padotst YMK.*

2*

W3ydeHne TeOpeTHYECKUX Pa3esioB IUCLHUIUINHEI,
MOJITOTOBKA K 3aHATUSIM CEMHUHAPCKOTO THIIA

14

Pa3nes 3. Cucrema KOMaH/ M NPOrPaMMHPOBaHUe
Ha accemoJiepe CISC mukponpouneccopa

Tema 3.1 @opmaTsl U BbInoJIHeHHe kKomana B MII.
00630p cucremsnl komang MII 18080.

®dopmatbl KOMaH/I, KOJI ONIEPAIMH U OTIEPAH/IBI, ITUKIT
KOMAaH/IbI, IIAKJI ITMHBI (MAITMHHBIA IAKIT) 1 MAIITHH-
HBIN TaKT.

MamuHHBIE KOO 1 MHEMOHUKA KOMaH,. SI3bIK AcceM-
oep.

Komanap! nepecbliky, apudMeTHIecKre KOMaH/Ibl,
JIOTUYECKHE KOMaH Ibl, hOPMUPOBAHUE U padOTa CTEKa.

Komanzs! nepexozaa, KOMaH/1bl BbI30Ba MOANIPOrpPaMM U
BO3BpaTa U3 HUX, KOMaHbl CIBUIa, KOMaH/bl BBO-
J1a/BBIBOJIA, CTICIIMAJIbHBIE KOMAH/IBI.

PaspaboTka, acceMOnupoBanue, 3arpy3Ka U BBIITOJIHE-
HUE B OTJIAIOYHOM pEeXHUME IporpaMmsel Ha AccemOie-
pe U1 oqHOKpucTasibHoro MIT.*

2*

Tema 3.2 CuctemMbl CUMC/IEHHSI, IPe0Opa3oBaHue
yucesi, padoTa co 3HAKOBBLIMHU YHCJIAMU, peajiu3a-
s BBIYMCJIEHUSI MATEMATHYECKUX (PyHKIIUI.
[IpencraBnenne u mpeoOpa3zoBaHKE YUCEI B IBOWY-

6




HaunmenoBanue pasnenos, Tem
U CoJIepKaHue MaTepuaia

Bunpl yueGHO# paboThI, BKIIFOYAs ca-
MOCTOSITEIbHYIO pab0Ty 00y4aromuxcs
U TPYJOEMKOCTb (B 4acax

KonrakTHas pabora npenoza-
BaTess ¢ 00yJaronuMUCS

Jlex | Cemunap-
U | cKkue (mpak-
TUYECKHE
3aHATHUS)

JlaGopa-
TOPHBIE
3aHATHUS

CPC

HYI0, IIECTHAJUATUPUYHYIO U IECATUYHYIO CUCTEMY
curcieHnus. J|BonaHo-aecaTuaHbii Koa. ClIoXeHue,
BBIUNTAaHUE, YMHOXKECHHE U JIEJICHUE JBOMYHBIX YHCE.
IIpencraBieHue 3HaKOBBIX YHACEI B JOTIOIHUTEIBHOM
KOZE.

Bo3MoxxHOCT pacmmpenus pa3psgHoit cetku MIL.
Boruncnenus ¢ pukcupoBaHHOH U € IUIaBaroLIe TOY-
KOH.

HaxosxaeHne croXHbIX MaTeMaTHYECKUX (PYHKIUI B
MII ¢ noMoIIBIO MOATPOTPaMM BBIUUCICHUMN CTEMEH-
HBIX psioB. Vcnionb30Banue apu(METHIECKOTO CO-
MIPOIECCOPA C TUIABAIOMIEN TOYKOM.

Tema 3.3 PazpaGoTka nporpamMm Ha si3bIke AcceM-
Oaep.

JIucTUHT porpaMMbl. DTarnbl pa3padOTKU MPOCTHIX
nporpamm. «PydHoe» 1 «KOMIBIOTEPHOE) acceMOITu-
pOBaHKE MPOrpaMMbl. 3aHECEHUE MPOTPAMMBI U HC-
XOJIHBIX JIaHHBIX B maMaTh Y MK. Breimonnenune npo-
IrpaMMBbI B aBTOMaTHYECKOM PEXHME U B PEKUME I10-
I1arOBOM OTJIAJKH.

W3ydeHne TeopeTHYECKUX Pa3esioB IUCLHUIUINHEI,
MOATOTOBKA K 3aHATUSAM CEMHHAPCKOIO TUIIA, TOJTO-
ToBKa U ohopmiuenue PI'P

14

Paznen 4. [lapamerps! n apxutekrypa RISC muk-
POKOHTPOJLIEPOB ceMeiicTBa AVR

Tema 4.1 XapakTepucTHKa MUKPOKOHTPOJIJIEPOB
cemeiictea AVR.

OcHOBHBIE 0COOEHHOCTH MUKPOKOHTpOIuiepoB AVR.
[TapameTpst MukpokoHnTposuiepa ATmegalo.
VYcnoBHoe rpaduueckoe 0603HaYCHIE MUKPOKOHTPOJI-
aepa.

Tema 4.2 CTpyKTypHasi cxeMa MHKPOKOHTpPOJLIepa
AVR.

Opranu3zanus IporpaMMHON TaMsATH U JOCTYIA K HEH.
Opranusarus namsita Jaaaeix (O3Y, peructposas ma-
MSITh, SHEPTOHE3aBUCUMAsI TAMSTh JAHHBIX).
ApudMeTHKO-I0TH4IeCcKOoe YCTPOHCTBO B PETHCTP CO-
CTOSIHUSI ITpoIieccopa, Ha3HaueHue (aros.

Tema 4.3 BeTpoeHHbIE Y3.IbI VISl CBSI3H ¢ BHEITHU-
MH YCTPOMCTBAMH.

[NapannenbHbIe TOPTHI BBO/IA/BBIBOIA.

[Moncucrema npepriBaHUt MUKPOKOHTPOJLIEPA.
Taiimepsl/cueTunku (peKUMBbl pabOTHI TaiiMe-
pOB/cUETYNKOB, pekuMbl TeHepaTopa LIINUM (PWM),

7




HaunmenoBanue pasnenos, Tem
U CoJIepKaHue MaTepuaia

Bunpl yueGHO# paboThI, BKIIFOYAs ca-
MOCTOSITEIbHYIO pab0Ty 00y4aromuxcs
U TPYJOEMKOCTb (B 4acax

KonrakTHas pabora npenoza-
BaTess ¢ 00yJaronuMUCS

Jlex | Cemunap-
U | cKkue (mpak-
TUYECKHE
3aHATHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

cTopoxkeBoii Taiimep (Watchdog Timer)).

[MocnenoBarenbHbI nepudepuitabiii naTepdeiic — SPI.

UART - yHuBepcaJIbHBII MOCIEA0BaTENbHbIN MOPT.
2-TIPOBOIHBIH MOCIeI0BaTeNbHbIN HHTEpdeiic TWI.
AHaJIOTOBBIN KOMIIApaTop.

AHanoro-1ugpoBoii mpeobdpa3oBarteb.

Tema 4.4 MeToabl apecanui U CHCTEMa KOMAaH/L
AVR.

Meronsl agpecanun (perucTpoBast aipecarysi, Hero-
CpEICTBEHHas aJpecanys, npsaMas agpecanusi, KOCBeH-
Hasl PETUCTPOBas aJpecallyisi, CTEKOBas a[pecartusi).
Cucrema KomMaH]1 (KOMaH[bl IEpeJaun JaHHbIX, KO-
MaH/Ibl TIepeiaun yIpaBieHus, apuMeTHIecKue u Jo-
rHYEeCKUEe KOMaH/Ibl, KOMaH/Ibl CIIBUTOB U OMTOBBIE).

N3yueHne TeopeTHYeCKUX pa3AeioB AUCIUILIHHEI,
HOATOTOBKA K 3aHATHSIM CEMHUHAPCKOTO THIIA, IOATO-
ToBKa U ohopmiuenne PI'P
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Pazjen 5. PazpadoTka nporpaMMHOro odecrnevyeHus
B cpeae AVR Studio.

Hcnonb30Banne MHTETPUPOBAHHOM cpeibl pa3paboTKU
AVR Studio qyig pazpaboTku nporpamm.™

4*

N3ydeHne pe:xMuMOB aJipecaliii, KOMaH,I ePEChLIOK,
KOMaH]I Iepexo1oB.*

4*

W3ydenne apudMeTndecKnx KoMaHI. ™

8*

V3ydeHne JIorndecKux KOMaH ] ¥ KOMaH/I CJIBUTOB.*

8*

N3ydenne komaHa MaHUMyJIsiUi ¢ Outamu. Motyib-
HOe nporpamMmmupoBanue. [lognporpammsl.™*

8*

N3yueHne TeOpeTHYeCKUX pa3aeioB AUCIUILIHHEI,
MOJIrOTOBKA K 3aHATHSM CEMUHAPCKOTO THIIA, TIOATO-
ToBKa U oopmiuenne PI'P

36

Paznen 6. Pa3zpadoTka nporpaMMHOro odecrnedeHus
Ha si3bike CHU B cpene CodeVision AVR.

Tema 6.1 Ucnon30BaHHe ABTOMATHYECKOI0 TeHe-
paTopa ucxoanoro koga CodeWizardAVR

Pa6ora ¢ 3akiaaakamu Chip, Ports, 1-Wire, LCD,
UART (USART), 12C, Timers.

OcBocHHE METOTMKH Pa3padOTKa MPOrPaMMHOTO
obecrnieyenns 1t MK AVR Ha s3p1ke CU B cpene
CodeVisionAVR.*

4*

Peanuzamus LM nuis perynupOBKH MOIIHOCTH B
Harpy3Ke WIH YIPaBICHHUS CKOPOCTHIO CEpBOJBUTATE-
as.*

4*

Hcnons3oBanue AL MK nns usmepeHust Hampsixke-
HUS C BEIBOJOM pe3yJibTaTa Ha KUJKOKPUCTAINYE-

4*
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Bunpl yueGHO# paboThI, BKIIFOYAs ca-
MOCTOSITEIbHYIO pab0Ty 00y4aromuxcs
U TPYJOEMKOCTb (B 4acax
Konraktnas pabora npenoga- | CPC

BaTess ¢ 00yJaronuMUCS

HaunmenoBanue pasnenos, Tem

U CoJIepKaHue MaTepuaia Jlex | Cesmmap- | Jabopa-
U | ckue (Mpak- | TOpPHBIE
TUYECKHE | 3aHATHS
3aHATHUS)
CKHI MOJTYJTb.*
N3yueHne TeopeTHUECKUX Pa3/IeioB TUCIIUIUTUHBL,
MOJIrOTOBKA K 3aHITHSM CEMUHAPCKOTO THIIA, TIOATO- 18
ToBKa U ohopmiuenue PI'P
UTOI'O no aucouminge 32 16 32 100

* peanmu3yercs B (hopMe MPAKTHIECKOH IMOATOTOBKH

5 BHeayauTopHasi caMOCTOAATEIbHAsI Ppa00Ta 00yYAKIIUXCS 10 TUCIHILINHE
(Moxysti0)

[Ipn nmnaHUPOBAHWM CAMOCTOSITEIIBHOW palOThl CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBAThCS CJICAYIOIIMM pacpeeICHUEM YaCOB Ha CaMOCTOsITeNIbHYIO paboTy (Tabnuia 4):

Tabnuna 4 — PekomeHayemMoe pacipeielIeHue YaCoB Ha CAaMOCTOSITEIbHYIO paboTy

KoMnoHEHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB
N3ydeHne TeopeTHIECKUX pa3AeioB TUCITUTIIINHBI 32
[ToaroToBka K 3aHATHUSIM CEMUHAPCKOTO THIMA 32
[Toaroroska u opopmnenne KII 36
100

6 OueHo4HBbIE cpeaCTBA /sl IPOBEJCHUS TEKYLIero KOHTPOoJs U
NPOMEKYTOYHOM aTTecTANMU 00y4aroIHXCcs M0 JUCHUILIHHE (MOLYJII0)

@OHJI OLEHOYHBIX CPEACTB JUIsl IIPOBEACHMS TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U
MPOMEXXYTOUHOM aTrTecTauuu npeacrasiieH B [Ipunoxenun 1.

[TonHBIi KOMIUIEKT KOHTPOJBHBIX 33JaHUN WJIM MHBIX MaTepUaIOB, HEOOXOAUMBIX IS
OIICHUBAHUS PE3YyIbTAaTOB OOyUEHHUsS MO JUCHUIUIMHE (MOIYJI0), MPaKTUKE XPAHUTCA Ha Ka-
benpe-pazpaboryrike B OyMakHOM H 3JIEKTPOHHOM BHJIE.

7  YuyeOHO-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecredeHne JUCIUTIMHBI
(MoayJis)

8.1 OcHoBHas JquTEpaTypa

1) BonoBo3oB A.M. MHKpPOKOHTPOJIIEPHI sl CHCTEM aBTOMATHKH : ydeOHOe mocobue /
BonoBo3oB A.M.. — Mocksa : Undpa-Uuxenepus, 2016. — 164 ¢c. — ISBN 978-5-9729-0138-
8. — Tekcr : anexTpoHHbIN // DnekTpoHHO-OMOMMoTeuHast cucrema [IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/51727.html (mara obpamenus: 01.11.2021). — Pexum no-
CTyna: Jylsl aBTOPU3UP. NOJIb30BaTENEN

2) Jle6eneB, M. b. CodeVisionAVR : mocobue mns nHaumnaromux / M. b. Jlebenes. -
Mockaa : Jlogaka-XXI, 2008. — 589 c. : mi1.; + 1 CD-ROM.

3) benor A.B. IIporpaMmmupoBaHre MUKPOKOHTPOJUICPOB [UIsSl HAUMHAIONIUX ¥ HE TOJIBKO
/ beno A.B.. — Cankr-IletepOypr : Hayka u Texnuka, 2016. — 352 c. — ISBN 978-5-94387-
867-1. — Tekcr : 3neKTpoHHBIH / DnexkTpoHHO-Onbmuoreunas cucrema IPR BOOKS : [caiit].
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— URL: https://www.iprbookshop.ru/60657.html (nara obpamenusi: 01.11.2021). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3HP. TI0JIb30BaTeNei

8.2 lomoJiHUTeJILHAS JIUTEpPaTypa

1) Bonpeipuxun O.B. T'apBapackas RISC-apxutekrypa B MHKpoKOHTpoiuiepax AVR.
CpencrtBa BBOJIa-BBIBOJA, XpaHEHUs W 00pabOTKM IU(POBOM M aHAIOTOBOM WH(MOpMAIUu B
MHUKPOKOHTposuiepax AVR 11 mocTpoeHHsI MUKPOIIPOLIECCOPHBIX CUCTEM YIPABJICHUS : METO-
JTUYECKUE YKa3aHUs K JJa0OpaTOpHOU paboTe Mo JUCHUILUIMHE "MUKpPOIpPOoLeCCOpHBIC CUCTEMBI'" /

Bonnpipuxun O.B.. — Jluneuxk : JIuneukuit rocyjapcTBEHHBIN TeXHUYECKUI yHUBEepcUTeT, DbC
ACB, 2013. — 39 c. — TekcT : 2JeKTpOHHBIN // DnekTpoHHO-OMONMHoTeuHas cucrema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/22860.html (mata oOGpamieHus:

01.11.2021). — Pesxum gocTyma: i aBTOPU3HP. MOJIb30BaTeICi

2) Beno A.B. Camoyuntens pa3paboT4UnMKa yCTPOWCTB HA MUKpOKOHTpoiuiepax AVR /
benoB A.B.. — Cankr-IletepOypr : Hayka u Texnuka, 2010. — 528 ¢. — ISBN 978-5-94387-
808-4. — Tekct : 21eKTpOHHBIN // DneKTpoHHO-OnbmmoTeunas cuctema IPR BOOKS : [caiir].
— URL: https://www.iprbookshop.ru/28816.html (mara ob6pamenus: 01.11.2021). — Pexum
JIOCTYTIA: JIIsl aBTOPU3UP. TIOJIB30BaTENeH

3) benos A.B. Co3maem ycTpoiictBa Ha MUKpOKOHTpoiutepax / bemoB A.B.. — CaHkT-
[letepOypr : Hayka u Texnuka, 2007. — 295 ¢. — ISBN 978-5-94387-364-3. — Tekcr : anek-
TpOHHBIA // OnexkTpoHHO-OMOMMoTeyHas cuctema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/28831.html (mara oOpamenus: 01.11.2021). — Pexum pocryma:
JUIS aBTOPU3UP. M0JIb30BaTeNei

4) Aanecsin I'.P., Jleumn B.I1. UaTerpansubie mukpocxemsr TTJI, TTJIL: CnpaBou-
HUK. - M.: MammHoctpoenue, 1993. - 256 c.

8.3 MeToanueckue yKa3aHHUsl 1JIsl CTY/ICHTOB 110 OCBOEHHIO THCIMIIIHHBI
1) OcHOBBI MHUKpPONPOLECCOPHON TeXHUKHU: y4eO. mocodue/ A.B. VibsHoB. — Komco-
Mosbck-Ha-Amype: PI'BOY BIIO «kKHAI'TY», 2014. - 105 c.

8.4 CoBpemenHbIe IpodeccoHATbHBbIE 0a3bl TaHHBIX H HH(pOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPHU OCYIIEeCTBIEHUN 00Pa30BaTEIHLHOI0
npouecca no JUCHUILINHE

1) znanium.com: sJIeKTPOHHO-OMOMMOTEYHAsE cuctemMa : caidT. — Mocksa, 2021 — OO0
«3uaanym» — URL: http://www.znanium.com (gata oopamenus: 01.06.2021). — Pexxum mocty-
ma: JJisl 3apeTUCTPHP. MOTH30BATEINEH.

2) iprbookshop.ru: snekTpoHHO-OnOIMOTEeYHAs cucTema : cait. — Caparos, 2021 — OO0
«Komnanus "Ai Ilu Ap Memua"» — URL: http:\\www.iprbookshop.ru (mara oGpamienus:
01.06.2021).

3) DnexTponHo-O0nbMMoTeyHas cucremMa eLIBRARY.RU.

4) Tlonutematudeckas pedeparuBHO-OuOIMOTpadyeckass U HayKoMeTpudeckas 0aza
nanabeix Web of Science.

5) baza gaHHBIX MEXIyHAPOAHBIX HHIECKCOB HAYYHOTO IIUTUPOBAHUS Scopus.

8.5 IlepeueHnb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHUKANIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX /1JIsl 0CBOECHHS TUCIUIIJIMHBI (MOTYJIfA)

1) Uccaenosanue pabotsl yuebuoro creraa HTII-31.100 [Dnexrponnsiii pecypce]: Jlabo-
paropusblii npaktukyMm. / Coct. B.M. Jlorun. — Munck: BI'YUP. yu-1, 2014. -112 c¢.— URL:
https://libeldoc.bsuir.by/bitstream/123456789/25591/1/Login_2014.pdf  (mata  oOpaiueHus:
01.11.2021).

2) M3ydeHne mporpaMMHOIO oOecredeHus: 1abopaTOPHOro CTEHAa M CHCTEMbI KOMAaH/I
MHUKpOKOHTpoJuiepa cemerictBa AVR [Dnexkrponnslii pecypc]: JlaGopaTopHbIii MpakTUKyM. /
Coct. B.M. Jlorun. - Munck: BI'YUP. yu-t, 2014. -112 c¢. - URL:
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https://libeldoc.bsuir.by/bitstream/123456789/25591/1/Login_2014.pdf  (mata  oOpaieHus:
01.11.2021).

3) UccnenoBanune BBOAAa MHGOPMALMHM TPH TOMOIIM KIABUATYPHI [DIIEKTPOHHBIA pe-
cypc]: Jlaboparopusiii npaktukym. / Coct. B.M. Jlorun. — Munck: BI'YUP. yu-1, 2014. -112 c.—
URL.: https://libeldoc.bsuir.by/bitstream/123456789/25591/1/Login_2014.pdf (mata oOpaieHus:
01.11.2021).

8.6 JIuleH3MOHHOE U CBOOOHO pacIpOCTPaHsieMoe MPOrpaMMHoOe ofecrneyeHmne,
HCIOJIb3yeMoe MPH OCYIIECTBJIEHHH 00Pa30BaTeILHOIO NMpoiecca
M0 TUCIUNIHHE

Tabmuua 5 — [lepeyeHp UCIOIB3yeMOr0 IPOTPAMMHOTO 00eceueHUs

Haumenosanue [10 PexkBHU3HTHI / yCIOBUS UCTIONb30BAHUS

Microsoft Imagine JlunensnonHbIi qorosop AD223 Ne008/65 ot 11.01.2019

Premium

OpenOffice CBoOoHAas TUIICH3HUS, YCIIOBHSI HCTIOIB30BAHUS TI0 CCHUIKE:
https://www.openoffice.org/license.html

AVR Studio 4.19 VY CnoBuUs UCIOIB30BAHMS TI0 CChIIKE:
http://ww1.microchip.com/downloads/archive/AvrStudio4Setup.
exe

CodeVisionAVR V3.45, BecrutatHas Bepcust ¢ orpaHudeHHBIM pazmepoM kona 4 Kb:

o3HakomuTenbHast Bepcust | http://www.hpinfotech.ro/cvavr-download.html

8 Opranu3anuoOHHO-NearoruyecKue ycJI0BuUsl

Opranuzanus 00pa3oBaTeIbHOTO MPOLECcCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM YYEeOHBIX 3aHATHU. S3BIK oOyueHus (mpemoaaBaHusi) — pycckuidt. st BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUECKUN Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOEH MHIMBUAYATHHON 00pa30BATEIHHOM TPACKTOPUHM O0ydYaro-
HlHﬁCH HUMCECT IIPAaBO Ha NEPC3a4CT COOTBCTCTBYIOINNUX AUCHUIIIIMH WU HpO(beCCI/IOHa.HBHBIX MOAay-
JIel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIOMIETO 00YUEHHUsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

VY4eOHbIil mpoliecc NpH MpenogaBaHuy Kypca OCHOBBIBAECTCS Ha MCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NTHHOBALIMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TexXHONOTui. TpagunnoH-
HbIe 00pa3zoBaTeIbHbIC TEXHOJIOTUU NPEACTABICHbI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKH-
MH) 3aHATUSAMH. VIHHOBaIlMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHUH UCIIONB3YIOTCS B BUJIE LIMPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (POpM MpoBeeHus 3aHsaThii. MTHpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTWU PEATM3YyIOTCS MyTEeM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpere.

9.2 3aHATHSA JEeKIIUOHHOI0 THIIA

JIeKIIMOHHBIN KypC MpEArnoyiiaraeT CUCTEMAaTH3UPOBAHHOE M3JIOKEHUE OCHOBHBIX BOIPO-
COB y4eOHOTO TUTaHA.

Ha nepBoii nexkuuu ektop 00s3aH MperynpeIuTh CTYI€HTOB, IPUMEHUTEIHHO K KAKOMY
06a3zoBoMY yueOHUKY (yueOHUKAaM, y4€OHBIM TOCOOUSIM) OyIeT MPOYUTaH KypcC.

JIeKIIMOHHBIN KypC MOJDKEH JaBaTh HanOOJbIIUM 00beM MH(OpManuu 1 oOecrednBaTh
Oosee rry0OKOe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIBHO MEHBIICH 3aTpaTre BPEMEHH,
YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENbHOE U3YUYEeHUE MaTepraa.
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9.3 3aHATHSA CEMHHAPCKOI0 THNA

CemuHapckue 3aHATHA (J1a00OpaTOPHBIE W MPAKTHUYECKUE) CTYCHTHI BHITIOJIHSIOT B OpH-
ragax 710 3 yenoek. OopMieHne oT4eTa CTYAEHTAaMH OCYILECTBIISIETCS B KOJHMYECTBE OJHOTO
oT4yeTra Ha OpHUrazy B COOTBETCTBHM C TpaBWIIaMH O(GOpMIICHHS CTYACHYECKHX pabor. Otyer
oopmIsieTcs mocie BBIMOTHEHUS SKCIEPUMEHTAIBHBIX UCCICAOBAHUM U MPEACTABISAETCA Ipe-
noJaBaTeio Ha mpoBepky. [locie mpoBepku oTueT TUO0 BO3Bpammaetcs (MpU HAJHMYUHN 3aMeda-
HUIT) Ha 1OopabOoTKY, TMOO MOANKCHIBACTCS K 3aIUTe.

JlaGopaTopHble pabOTHl 3aUIUIIAIOTCS CTYIEHTAMH WHAMBHIYalbHO. KaXKIblidi CTyIeHT
MOJIy4aeT BOMPOC MO TEOPETUUYECKON YacTH, WIM O MpOIeype MPOBEACHHUS SKCIEPUMEHTAIb-
HBIX HCCIICIOBAaHUH, WIM TIO TIOCIEAYIONMed 00paboTKe pe3ylbTaToB, IMOCIE Yero eMy IMpeo-
CTaBISICTCS BpeMsl Ul MOATOTOBKH OTBeTa. Ilpn 0OCYXIEHUHM OTBETa IMpPErojaBaTellb MOXKET
3a7aTh HECKOJIBKO YTOUHSIONIMX BOIPOCOB. B cilydae eciu CTYACHT AEMOHCTPHUPYET TOCTATOY-
HOE 3HaHHE BOMpPOca, paboTa CYMTACTCS 3aALTUILEHHON.

OrneHMBaHUE 3aJlaHWiA, BBHITIOJHEHHBIX Ha CEMUHAPCKOM 3aHATHHU, BXOJIUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTrosiTesibHas padoTa 00yYaKOIIUXCS O JUCHUIIMHE (MOTYJIIO)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO INPOLIECC aKTUBHOIO, IEJIEHAIPABICHHOTO
IpUOOPETEHNs CTYIEHTOM HOBBIX 3HaHUI, yMEHUN 0e3 HEMOCPEICTBEHHOTO Yy4acTus Ipenoja-
BaTeNs, XapaKTEPU3YIOIIUICS NPEIMETHOW HAIMpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKOH pe3ybTaToOB AEATEIbHOCTH 00Yy4arOLIerocs.

Lenu camocTosTENEHON PaOOTHI:

- CHCTEMaTH3alysl U 3aKPEIUICHNUE MOITYYCHHBIX TEOPETUUECKUX 3HAHUNA M MIPAKTUYECKHUX
YMEHUU CTYICHTOB;

- yri1yOJieHHe U pacIiipeHue TEOPEeTHUECKUX 3HaHU;

- (hopMHUpOBaHME YMEHUH UCIOIB30BaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIIHIO,
CIELUANIBHYIO JINTEPATYPY;

* Pa3BUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTY/IEHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIUICHUS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEAIN3aLluu;

* pa3BUTHUE UCCIIEA0BATEIbCKUX YMEHUIN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAMBUYAIbHO WU TPYNIIAMHU CTY-
JICHTOB B 3aBUCUMOCTH OT IIeJIH, 00bEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TEMAaTHUKH.

TexHoorust opraHu3ay CaMOCTOSITENIbHOW pabOThl CTYJCHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposib pe3ynbTaToB BHEAYIUTOPHOW CaMOCTOSTEIHHOM PaOOTHI CTYJEHTOB MOXKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (opme.

CryneHTbl JOJKHBI HNOAXOAUTH K CAaMOCTOATENBbHOM paboTe Kak K HauBa)kKHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PAa3BUTUS TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €JMHCTBA B3IJIAJ0B Ha
OTJEJIbHBIE BOIPOCHI Kypca, IPUOOPETEHMsI OIIPEEICHHBIX HABBIKOB U UCIIOJIb30BaHUS Ipodec-
CHUOHAJIbHOM JIUTEPATYpHI.

9.5 MeTroanuyeckue yKa3aHus JJIsi 00y4alOMMXCsl 0 OCBOEHUIO TH CIUTITHHBI

[Ipu m3yueHUH TUCHMIUIMHBI OOYYalOIIMMCS IIeIECOO0Pa3HO BBIMOIHATH CIEIYIOLIHE
PEKOMEHIalluH:

1. U3yuenue yuyeOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKU.

2. [Tocne u3yueHus: Kakoro-i1nbo paszzena Mo y4eOHMKY WM KOHCIEKTHBIM MaTepuajgam
PEKOMEHYETCs 110 NTaMATH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPEAECICHUS, IIOHATHS pa3Jie-
na.

3. Ocoboe BHUMAaHUE CIIEAYET YACIUTDH BHIIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHSATH-
M U UHAMBHUIYaJIbHBIM KOMILUIEKCHBIM 33IaHUSIM Ha CAaMOCTOSITENIbHYIO padoTy.
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4. Bcst TeMaTHKa BOIIPOCOB, U3YYACMBIX CAMOCTOATCIIbHO, 3adCTCA Ha JICKIUAX ITPCIIOo-
naBaTenieM. MM e aroTcs UCTOYHHUKY (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MIEPHOJUUYECKON
HaY4HOH uTeparype) Uit 6ojee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JICKIHH.

[Ipu camocTosATensHON TPOPabOTKE Kypca 00ydaromuecs T0JKHBL:

* IPOCMATPHUBATh OCHOBHBIE ONPEAETICHUS U (PaKThI;

- IOBTOPUThH 3aKOHCIEKTHPOBAHHBIM Ha JIEKIMOHHOM 3aHSITHH MaTepHall U JOINOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JJaHHOHN TEME JINTEpaTyphl;

* U3Y4YUTh PEKOMEHJOBAHHYIO JUTEPATypy, COCTABIATH T€3UCHI, aHHOTAI[UN 1 KOHCIIEKTHI
HaH6onee BaXXHbBIX MOMCHTOB,

* CaMOCTOSITEIbHO BBIMOIHATH 33JaHUsI, aHAJIOTMYHBIE MTPejlaraéMbIM Ha 3aHITHSIX;

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepualbl (pOH/Ia OLIEHOYHBIX CPEICTB.

9.5.1 Meroauueckue yKa3aHus pu padoTe HA/l KOHCIIEKTOM JIEKI[UH

B Xone NeKIMOHHBIX 3aHATHH HEO0OXOAMMO BECTH KOHCIIEKTHPOBAaHUE Y4eOHOro MaTe-
puana. OOpamniath BHUMaHHE Ha KaTeropuu, GOpPMYIHPOBKH, PACKPBHIBAIOIIUE COACPIKAHUE TEX
WIN MHBIX SIBJIEHUH U IPOLIECCOB, HAYYHbIE BBIBOJbI M MPAKTHUUYECKHE PEKOMEHIALUH, OJIOKH-
TEJIbHBIN ONBIT B OpaTOPCKOM HCKYCCTBC. JKenarelbHO OCTaBUTH B pa60qu KOHCIICKTax I10JId,
Ha KOTOPBIX JeNaTh IOMETKHU U3 PEeKOMEHJOBAHHOMN JIUTEPATyphl, JONOIHIIOIINE MaTepHall Ipo-
CHyHIaHHOﬁ JICKIIMH, a TAaKKC MOJYCPKUBAIOIIUC OCO6YIO Ba)KHOCThb TCX WJIM MHBIX TCOPCTUYC-
CKUX IOJIOKEHUH. 3a1aBaTh MPENoJaBaTeli0 YTOUHSIOUUE BOIPOCH! C LENIbIO YACHEHHs Teope-
TUYECKUX ITOJIOKEHUH, Pa3PELICHUs CIIOPHBIX CUTYalUi U T.1I.

9.5.2 MeToanyeckue yKa3aHUs M0 CAMOCTOSITe/IbHOM padoTe HaJ U3y4yaeMbIM MaTe-
PHAJIOM M IIPH MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

HauunaTh Hago ¢ U3ydeHHs! peKOMEHJ0BaHHO! JuTeparypsl. Heo6X01uMo MOMHHUTE, UTO
Ha JIEKIIMKM OOBIYHO PAacCMaTpHUBAETCS HE BECh MaTepHall, a TOJIbKO €ro 4acTb. OcTanbHas ero
YacTh BOCIIOJIHAETCS B MPOLIECCE CAMOCTOATENBbHOM paboThl. B ¢Bs3M ¢ 3TUM paboTta ¢ peKoMeH-
JIOBAaHHOM JuTeparypoil obs3arenbHa. Ocoboe BHUMAaHHE TIPU ATOM HEOOXOAMMO OOpaTHTh Ha
COJIepKaHNE OCHOBHBIX IIOJIOKEHUH W BBIBOJIOB, OOBSICHEHHE SIBICHUH M (DAKTOB, YSCHEHHE
IIPAKTUYECKOrO MPHJIOKEHHUs PAacCMaTPUBAEMBIX TEOPETUYECKMX BOIPOCOB. B mpouecce ston
paboTbl HEOOXOAUMO CTPEMHTBHCS MOHATH M 3alIOMHUTH OCHOBHBIE MOJIOKEHUS paccMaTpuBae-
MOT0 MaTepuaia, IpUMeEpHI, MOSACHSIIOIINE €ro, a TAKXKE pa3o0paThcsi B WILTIOCTPATUBHOM MaTe-
puae.

9.5.3 Metoauueckue yKa3aHus 10 BbINOJHEHHIO Pac4éTHO-Tpaduyeckoii padoThl

PexoMeHn1yeMble HHCTpYMEHTAIbHbBIE CPEICTBA pa3pabOTKU:

1) UnrterpupoBannas cpeaa pa3padbotku Ha sizbike CH CodeVisionAVR. Coxepxut no-
MOIIIHUK NI HAaCTpOiku mHTepdeiicHbIXx 070K0B. [logmaepkuBaer 3amuch 3arpy30yHoro (Qaiina
nporpammel B MK, Bkirouas kontposuiep ARDUINO.

2) Kontpomtep ARDUINO UNO unu ARDUINO MEGA. JlaanHbIe YCTpOWCTBA HIMPO-
KopocTynHbl. [lo cyTH, OHU SBISAIOTCA OOBIYHBIMH KOHTpOJUIEpaMH pa3BUTHS Ha Oaze 8-
paspsausix  RISC  mukpokontpoiutepoB  ATmega328  (https://robolive.ru/mikrokontroller-
atmega328-opisanie-xarakteristiki/) u 60see momHoro ATmega2560.

CodeVisionAVR noanepxuBaet qaHHbIe MIaTGOPMBI TIPH pa3padOTKe, OTIAAKE U 3aIli-
CH 3arpy304HOro (haitia mporpamMmsl.

[TonTBepxneHne paboTOCIOCOOHOCTH YCTPOICTBA BBHIIIOJHUTH C MOMOIIBI0O KOMITBIOTEP-
HOT'O MOJCITUPOBAHUS UK (PU3MYECKOTO MAaKETUPOBAHUSI.

Pacuérno-rpaduueckas pabota COCTOMT M3 MOSCHUTEIHLHON 3alMUCKH M TpapuIecKoil ya-
ctu. [losicHuTeNnpHAs 3amKcKa JOJDKHA COACpPXKATh: BBEACHHE, TEXHUUECKOE 3a/laHie Ha MpPOCK-
TUPOBAaHHE, OCHOBHYIO 4acTh (3TAlbl MPOSKTUPOBAHUS U PacueThl CO BCEMU MOSICHEHUSMH), 3a-
KJIIOYEHUE M CIIMCOK MCIOJIb30BAaHHBIX UCTOYHUKOB. OCHOBHYIO 4acCTh, COTJIACHO TPEOOBaHUIM
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TEXHHYECKOTO 3a/IaHusl, pa30MBAIOT HA Pa3/Iebl M MOApa3/elibl, Ha3BaHUE KOTOPHIX JOKHO CO-
OTBETCTBOBATh MX OCHOBHOMY COZCPIKAHUIO.

[TosicHUTENBHYIO 3aMKCKY MPEACTABISIOT K 3aluTe B cOpourtopoBaHHOM Bujue. [Ipumep-
HBII 00beM NosiICHUTEIbHOM 3anucku 15 — 20 c.

I'padmueckas gacTh JOMHKHA CONEPHKATH:

—  CXeMYy JJIEKTPUYECKYIO TPUHIUIHATBbHYIO (hopmaT A3);
— TIepeyeHb 1eMeHTOB (popmar A4).

BremmonnenHas pacuétHo-rpadudeckas padboTa TOJDKEH YAOBIECTBOPATH HOPMATUBHBIM J10-
KYMEHTaM YHHUBEPCUTETA, C KOTOPHIMU MOYKHO O3HAKOMHTBHCS B OT/IEJIC CTaHAAPTH3AINN WA Ha
caiite ynuBepcutera. OTCTYIJICHUSI OT YKa3aHHBIX TPEOOBaHWI MOTYT CIYKUTh OCHOBaHHEM
JUTS BO3BpATa MPOEKTa Ha UCIIPABIICHHE.

9 OmnucaHue MaTepuaIbHO-TEXHUYECKOT0 o0ecriedeHusl, He0OXOMMOT 0 J1JIsi
ocyliecTBJIeHHs 00pa30BaTeIbHOIO NMpolecca Mo TUCHUILINHE (MO1YJIIO)

10.1 YueOHo-s1200paTOpHOE 000Py10BaAHHE
Ta6muma 6 — [lepedyenp 06opynoBaHus T1ab0paTOpUn
Aynu | HamMmeHoBaHME ayTUTOPUH

Hcnonp3zyemoe 000pyaoBaHue

TOpHUs (;mabopaTtopun)

213/3 | Jlabopatopus no m3yuenuro | Jlaboparopusie crenast HTI[-31.100
AJIEKTPOHUKUA U MUKPOIPO- YueOHbIe MUKPOTIPOIIECCOPHBIE KOHTPOJUIephl Y MK
[[ECCOPHOU TEXHUKH Kontpomneps pazsutus Arduino Uno, Arduino AT-

mega2560
IIepcoHaIbHBIE KOMIIBIOTEPHI

10.2 TexHu4eckue M 3JIEKTPOHHbIE CPeICTBA 00yUeHHUsI

JlekniHOHHbIE 3AHATHA.

Aynuropuu JUIsl IEKIMOHHBIX 3aHATUN YKOMILJIEKTOBaHbI MEOEIbI0 M TEXHUUYECKUMHU CpPeJi-
CTBaMU OOY4YEHUS, CIY)KAIlUMU IS MpeJcTaBleHus] ydeOHoi nHpopMaru OONbIION ayauTo-
puu (HabOpBl JEMOHCTPAIIMOHHOTO 00O0pyAOBaHHS (IIPOCKTOP, IKPaH, KOMITBIOTEP/HOYTOYK),
y4eOHO-HaTIAHbIE TOCOOUS, TEeMAaTHUYECKUE HIUTIOCTPALIUN).

Jlig peanuzanyuy JUCHUILTUHBI TOATOTOBJICHBI CIIEAYIONIUE MPE3eHTALUN:

1. Ha3nauenue, apxuTeKTypa, IporpaMMHasi MoJienb U cuctema komanx MK AVR.

2. Hcnonb3oBaHue MOCIENOBATEIbHBIX U MAapaIJICIbHBIX UHTEP(EHCcOoB A MOIKIII0Ye-
Hus K MK BHENIHHMX yCTpONCTB.

JlaGopaTopHble 3aHATHSA.

Jns mabopaTOpHBIX 3aHATHI Hcnonb3yercs ayauropus Ne 213/3, ocHameHnas obopymo-
BaHHMEM, YKa3aHHBIM B TaOJI. 6.

CamocrosiTesibHast padoTa.

[TomereHust 1Isi CaMOCTOSATEILHON pabOThI OCHAIICHBI KOMITBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKITIOYEHHSI K ceTH «MHTepHEeT» U JOCTYIOM K 3JIEKTPOHHON MH(POPMAIIMOHHO-
obpazoBarenbHO cpene KHATY:

- yutaneHbId 3a1 HTh KHAT'Y;

- KOMITbIOTEepHBIE Kiacchl (aya. 211 kopmyc Ne 3).

10 UHbIe cBeaeHud
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MeToanuyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTSAMHU 310POBbA 1 UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI 00YyYaloIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 370POBbS
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYAIONIUMUCS, TaK M B OTACIBHBIX
rpynnax. [Ipeanonaratorcsi cnenuanbHble YCIOBUS AJIs MOTYYeHUs] 00pa30BaHUs 00yUYaroIIMMHU-
Csl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3JI0POBBSL.

[Tpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMHUTCS C TICUXOJIOT0-(PU3UOTOTHIECKUMU
0COOEHHOCTSIMH O0YUaIOIIMXCSl WHBAINIOB M JIMIL[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPO-
BbsI, UHIUBUIYAIbHBIMUA TIPOTPaMMaMH peadMIMTAIIM WHBAIUIOB (TTpu Hanmuduu). [Ipu HeoO-
XOJIMMOCTH OCYIIECTBIISETCS JOTOHUTEIbHAS MOANEPKKA MPEToJaBaHus ThIOTOPAMH, TICHXO-
JloramMH, COIIMaIbHBIMU paOOTHUKAMU, IPOIIEIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAanusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoiaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIC M Pe-
(IIeKCUBHBIE METOABI OOYYCHHUSI, TEXHOJIOTUN COIIMOKYIBTYPHOU peabUIUTAIINH C [EIbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTMMHU CTYZICH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOT0 KIIMMara B cTyeHdeckoi rpymme. [Tondop u
pa3zpaboTka yueOHBIX MaTepuajioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (opMax: ayAualbHOHM, BU3yalbHOW, C HCIOJIb30BAHUEM CHEIHATbHBIX TEXHUYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuMHebl aunamMu ¢ OB3 ocymecTBisieTcs ¢ MCNONb30BaHUEM CPEICTB
o0ydeHus OOILero U CrenuaIbHOro Ha3HAuYeHUs (MEPCOHANBHOTO U KOJUIEKTUBHOTO HCIOJb30-
BaHMs). MarepuanbHO-TEXHHYECKOe 00ecreueHne MpeycMaTpUBaeT MPUCIIOCO0JICHUE ayAuTO-
puii k Hy>xaam jun ¢ OB3.

®dopma MpOBEACHUS ATTECTAIMH ISl CTYJACHTOB-UHBAIH/IOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TIcUXo(pu3ndeckux ocooennoctei. st crynentoB ¢ OB3 npegycmarpuBaet-
csl JocTymHas (hopMa mpeIoCTaBIeHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM OJJEKTPOHHOUW Qopme (s JHUIl C HAPYLIEHUSMH OMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B TIEYaTHOU (popMe MJIH IIEKTPOHHOU (PopMe ¢ YBETUUCHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIICHUSIMU CITyXa, PeUH, 3PCHUS);

- METOJIOM YTEHUS aCCUCTEHTOM 33/IaHUsI BCIYX (711 JIUL C HAPYLICHUSIMU 3PEHHUS).

CryneHTaM C WHBaJIWJIHOCTBHIO YBEITUYHMBACTCS BPEMsl Ha TMOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakuX CTYIEHTOB MpeaycMaTpuBaeTcs NocTymHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, a UMEHHO:

- MICBbMEHHO Ha OyMare Wi HaOOpOM OTBETOB Ha KOMIBIOTEPE (IIJIs JIUIl C HAPYIICHHSI-
MU CllyXa, peun);

- BBIOOPOM OTBETa M3 BO3MOKHBIX BApUAHTOB C MCIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEILHOTO allapara);

* YCTHO (17151 JIML C HAPYIIEHUSIMU 3pEHHS], OOPHO-JBUTATEIHLHOTO alllapara).

[Tpu HEOOXOAUMOCTH /7151 00YUAIOIMIKXCS C MHBAJIMAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3yJIbTaTOB 00yUYEHUSI MOKET MPOBOIUTHCS B HECKOJIBKO ITAMOB.
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[Tpunoxenue 1

®OH/JI OLIEHOYHBIX CPEJICTB

o JTUCIMUIIIMHE

«OCHOBBI MUKPONIPOLECCOPHOM TEXHUKID)

Hanpasnenne noarotoBku

24.03.02 Cucremsl ynpaBiaeHUs IBUKEHUEM U
HaBHUTalNs

Hanpasnennocts (npoduis) oOpa3oBaTenbHON
HPOTPaMMBI

BoptoBoe 06opynoBaHue NeTaTeNbHBIX amia-
paroB

KBanudukanus BeITycKHUKA

bakanasp

"o Havasa moAroToBKH (10 y4eOHOMY TUIaHy)

2020

®opma o0yueHHs Ounas ¢popma
TexHonorHUst 00Y4YCHUS TpaauuroHHas
Kypc Cemectp TpynoeMKocCTb, 3.€.
3 6 5

Bun npomexyTouHON arTecTaluu

ObecneunBaroliee NoapasieneHue

3ayeT ¢ OLEHKOMH

Kadenpa «I[IpombliieHHAs 3IEKTPOHUKA
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1 IlepeuyeHb MUIAHHPYEMBIX Pe3yabTATOB 00y4eHUs 10 AMCHMILIMHE (MOLYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMBIMH pe3yJIbTaTaMH 00pa30BaTeIbHON NPOrpaMMbI

Ta6mumma 1 — KomneTeHuy u "HAMKATOPHI UX TOCTHKCHUS

Kox u Haumenosa-
HHUEC KOMIICTCHIINU

WNHnukaTopbl TOCTHXKEHUS

[Tnanupyemble pe3yabTaTsl 00y-
YEHUSI 110 TUCLUIUINHE

[Ipodeccuonanbubie

[TK-2 Cnocoben
pa3pabaThIBaTh IIPO-
EKTHYIO U TEXHHYEC-
CKYIO TOKYMEHTa-
IIUIO TIPH BBITIOJIHE-
HUH ICKU3HBIX, TEX-
HUYECKHUX U pabo-
YUX MPOEKTOB OOp-
TOBOTO 000pY/I0Ba-
HUS aBHAITMOHHBIX
JIeTaTe/IbHBIX arlia-
patoB, CUCTEM
yIpaBJICHUS ¥ HABU-
ramnuu

[TK-2.1 3HaeT METOBI U CIIOCOOBI
MIPOEKTUPOBAHUS U KOHCTPYHPOBA-
HUS OOPTOBOTO 00OPYHOBAHHUS
aBHAIIMOHHBIX JICTATSIFHBIX arma-
paToB, CUCTEM YIPABJICHUS U HABU-
raiuu

[TK-2.2 Ymeet BeIOMpATH OCHOB-
HBIC ¥ BCTIOMOTaTeJIbHBIC MaTepHa-
JIBI TIPY TIPOEKTUPOBAHUU OOPTOBO-
ro 000pYAOBaHUS aBHAITMOHHBIX
JICTATENIbHBIX aIapaToB, CUCTEM
yIIpaBJICHUS M HABUTALIUU

[1K-2.3 Bnaneer HaBbIKaMH paOOTHI
C OCHOBHBIMU KOHCTPYKTOPCKUMHU
CHCTEMaMH aBTOMAaTHU3aIH ITPOCK-
TUPOBAHMSI

3HATh METOJIbI U CITIOCOOBI TIPOEK-
THUPOBAHUS U KOHCTPYHUPOBAHUS
60pTOBOrO 00OPYIOBAHUS aBHA-
IIMOHHBIX JICTaTeIbHBIX anmapa-
TOB, CUCTEM YIPaBJICHUS U HaBU-
ranuu

YMeTh BBIOUPATh OCHOBHBIC U
BCIIOMOT'aTeIIbHBIE MaTEePHAIIbI
IpY IPOSKTHPOBAHUU OOPTOBOTO
000py/IOBaHUS aBUAIIMOHHBIX JIe-
TaTeJIbHBIX allapaTroB, CHCTEM
YIIPaBJICHUS U HABUTallUU
Brianets HaBbIKamMu pabOTEHI € OC-
HOBHBIMH KOHCTPYKTOPCKUMH CH-
CTeMaMy aBTOMAaTH3allUHU IPOEK-
THUPOBAHUS

Tab6muia 2 — [TacmopT ¢oHa OIEHOYHBIX CPEJICTB

KonTposmnpyembie HanmeHoBaHmMe
dopmupyemast
pa3aeibl (TeMbl) OLIEHOYHOTO IToxkazaTesm oneHKH
KOMIIeTEeHIUSA
AHCHMILINHBI cpeacTBa
Pazgensr 1,2,3,6 [IK-2 [IpakTnueckue [TonHOTa M TPaBUIILHOCTH BbI-
3adaHUsA IIOJTHCHHUA 3aJaHUA
Paznen 5 I1K-2 JlaGopaTopHbie ApPryMeHTHPOBAaHHOCTb OTBETOB
paboThI
Pasnensr 3-6 [1IK-2 PI'P [TonHOTA ¥ IPaBUIILHOCTH BBI-
IIOJTHCHHUA 3aJaHUA

2 MeTtoanueckne MaTepHAaJibl, ONpe/IeAoIHe NPoLeIyPhl OlleHUBAHNS 3HAHUIA,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yIolue npouecc
(¢GopMupoBaHus KOMIIETEHUMH

Mertonuueckue mMaTepuaibl, ONPEACISIONINe NPOUEAYypbl OLICHUBAHUS 3HAHUM, YMEHHIA,
HABBIKOB U (MJIM) OIBITA JACATEILHOCTHU, MPEACTABICHBI B BUJIE TEXHOJIOTUIECKON KapThI JUCIIH-

s (Tabnuna 3).

Tabmmia 3 — TexHosornueckas Kapra

Haumenosa-
Cpoku Ikana
HUe Kpurepun
BBINOJI- | OLEHHUBA-
OLIEHOYHOT0 OLleHUBAHUS
HEHHA HUS
cpeacTBa
IIpomesxcymounas ammecmauyus 6 popme «3auem c 0UeHKOU»
1 | JlaGopatopHas | B TeueHue | 5 0amoB | S5 OamnoB — CTyOEHT IOKa3al OTJIUYHBIC
pabora 1 ceMecTpa HaBBIKM MPUMEHEHHs TIOJIyYCHHBIX 3HAHHUH
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Haumenosna-

Cpoku Ikana
HHE Kpurtepun
OII€HOYHOI 0 BRITOI= | QUEHHMBA- OlLleHUBAHUS
HEeHHsl HUA
cpeacTBa

2 JlabopaTopHast | B Teuenue | 5 0aAIOB | u yMeHHMil npu pemreHHH NPOPeCCHOHATb-

pabora 2 cemecrTpa HBIX 33/1a4 B paMKaxX YCBOEHHOT'O y4eOHOTro
3 | JlaGopatopHast | B Teuenme | 5 6auIoB | mMarepuaa.

pabora 3 cemecTpa 4 Ganna — CTY/ICHT MOKa3aJl XOPOIINE HABbI-
4 | JJaboparopHasi | B TeueHue | O OAVIOB | KM TIPUMCHEHHUS TIOJIYUYCHHBIX 3HAHWHA W

pabora 4 cemecrTpa YMEHHUH NpHU peleHu NnpodhecCHOHAIbHBIX
5} JlabopaTtopHasi | B Teuenue | D 0a/uioB | 33a4 B paMKax YCBOEHHOI'O Yy4eOHOro Ma-

pabora 5 ceMecTpa Tepuaa.
6 [IpakTHueckoe | B Teuenue | 5 6amioB 3 Oamra — CTyIeHT TIOKazal yJIOBJe-

3anmanue 1 cemecTpa TBOPHUTEIHLHOE BJIAJICHUE HABBIKAMHU MpUME-
7 [IpakTH4ecKoe | B TeueHue | 5 0aIOB HEHMS TIOJIYYEHHBIX 3HAHUU M YMEHUH TPHU

3aaHue 2 cemecTpa penieHny mpodecCHOHANBHBIX 33a7a9 B paM-
8 HpaKTI/I‘ICCKOC B TEUEHHUE 5 0aioB KaxX YCBOCHHOT'O yqe6Horo Marcpuaia.

3agaHue 3 cemecTpa 2 Oanna — CTy/IGHT IIPOAEMOHCTPUPOBAT He-
9 | [Ipaktuueckoe | B TeueHme |5 6ammos | AOCTATOYHBIA YPOBCHb BIAJCHUS YMEHHSIMU

3ananue 4 cemecTpa U HaBBIKAMH TIPU pEIICHHH TPOdeccho-
10 | IIpakTuueckoe | B redyenme |5 Gamiop | HATBPHBIX 33/1a4 B paMKax YCBOCHHOTO y4e0-

3aJ1aHuE 5 ceMecTpa HOIr'0 MaT¢puala.

0 6ayutoB — paboTa HE BBIMOJHEHA

11 | Pacuétno- B TedyeHue | 50 6amnoB | 50 6amwIoB - CTYACHT MPABWJIBHO BBITIOJHHI

rpaduueckas cemecTpa 3amanue. [loka3anm OTIWYHBIE BJIAJCHUS

pabora HaBbIKAMU TMPUMEHEHHsI TONyYEeHHBIX 3Ha-

HUW W YMEHUHM TIpU penieHuu mpodeccruo-
HaJbHBIX 33]]a4 B paMKaX YCBOCHHOIO y4eO-
HOro Marepuana. OTBETUII Ha BCE JIOTOTHHU-
TeJIbHBIC BOMPOCHI HA 3aIHTE.

40 GayyTOB - CTYIEHT BBITIOJIHHII 33JIlaHUE C
HeOopIMMHU HeToyHocTAMHU. [lokazan xo-
polue BIAJACHHUS HABBIKAMHU TMPUMEHCHHUS
IIOJIyYCHHBIX 3HAHWM U YMEHUH IIpU pelle-
HUU TpodecCHOHATIBHBIX 337ad B paMKax
YCBOGHHOTO yueOHOoro marepuaia. OTBeTHI
Ha OOJBIIMHCTBO JOIMOJHUTEIBHBIX BOIPO-
COB Ha 3alIuTe.

30 GayoB - CTYIEHT BBHITIOJIHHWII 33J]aHUE C
CYLIECTBEHHBIMU HeTOYHOCTAMHU. [lokazan
YIOBJICTBOPUTEIILHOE BIIAJICHUE HABBIKAMH
MPUMEHECHHS TOTYYCHHBIX 3HAHUN U yMe-
HUN TpU peleHu NnpodeccuoHANbHBIX 3a-
Jad B paMKax YCBOGHHOI'O y4yeOHOro mare-
puana. [Ipu oTBeTax Ha IOMOJHUTEIBHBIC
BOIPOCHI Ha 3alIUTe OBUIO AOMYIIEHO MHOTO
HETOYHOCTEH.

20 Ganna - mpu BHITIOJIHCHUH 3aJaHHS CTY-
JCHT TPOJAEMOHCTPUPOBAT HEAOCTATOYHBIN
YpOBEHb BIAJICHUS HABBIKAMU MPUMECHCHHS
MOJYYEHHBIX 3HAHUM U YMEHUU MpH penie-
HUU TpodecCHOHATIBHBIX 337ad B paMKax
YCBOGHHOTO y4yeOHOTro Marepuana. [Ipu ot-
BeTax Ha JIOMOJHUTEIIbHBIC BOMPOCHI Ha 3a-
UTe ObUIO JOMYIIEHO MHOECTBO HETOY-
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HaumenoBa-
Cpoku Ikana
HHE Kpurtepun
BBINOJI- | OLIEHUBA-
OII€HOYHOI 0 OlLleHUBAHUS
HEeHHsl HUA
CpeacTBa
HOCTEH.
0 6ayutoB — paboTa HE BBINOJHEHA
HUTOI'O: 100 6annoB
Kputepun oneHkn pe3yibTaToB 00y4eHUsI 10 AU CUMUILIMHE:
0 — 64 % oT MakcMMalabHO BO3MOXKHOM CYyMMBbI OajUIOB — «HEYIIOBIETBOPUTEIHHOY
(HemOCTaTOUHBIN YPOBEHD JIJISl IPOMEKYTOUHOM aTTeCTallu MO JUCLUILIUHE);
65 — 74 % oOT MakCHUMaJbHO BO3MOXXHOW CYMMBbI OaUIOB — «YyIOBJIETBOPUTEIHLHO

(OpOTOBBIN, MUHUMAJILHBIN YPOBEHB);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY» (CPeIHU YPOBEHbD);

85 — 100 % oT MakcUMaabHO BO3MOXKHOW CYMMBbI OaijIOB — «OTJIMYHO» (BBICOKHI, MaKCH-
MaJIbHbIN YPOBEHb)

3 TunoBble KOHTPOJILHBbIE 321aHUSI WM HHbIE MAaTePUAJIbI, HEO0X0IMMBbIe JIJIs
OLIEHKHU 3HAHUI, YMEeHHN i, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapaKTepPH-
3yomme npouecc popMupoBaHus KOMIIETEHIIUH B X0/1e 0CBOeHHs 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3aganus 1 TEKyIIEero KOHTPOJIsA yCIeBaeMOCTH
3AIIUTA JJABOPATOPHBIX PABOT

Jlabopamopuas paboma Ne 1

Hcnonvzoeanue unmezpuposannoli cpeowvl pazpabomku AVR Studio ona paspabomxu
npOSPaAMM.

1) Bosmosknoctu cpeast AVR Studio?

2) KakoBa mocienoBaTenbHOCTh JEHCTBUM MPHU pa3padboTke mporpaMmsbl 1t MK?

3) Uro Takoe accemOaupoBaHue?

4) Uro takoe CUMYJISIIIus?

5) 3auem NPOU3BOASAT OTIIAAKY IPOrPAMMBI?

6) Uro Takoe KOHTPOJIbHAS TOYKa?

7) Uto Ttakoe nu3acceMOIMpoBaHue?

8) Jlist uero mpeaHasHaueHa BKiIagka «[IpocMoTp BBOIa/BBIBOIA?

9) Kakumu cpencrBamu cumynsaropa AVR Studio MOXHO BOCIONIB30BaThCs JUISL MPO-
CMOTpa 3HA4EeHUH peructpos-ykazarenen X, Y, Z?

10) Kakumu cpeacrBamu cumynstopa AVR Studio MokHO BOCTIONB30BaThCSl IPH HEOO-
XOJIMMOCTHU OIIEHUTH BpeMs UCIIOJIHEHHSI HEKOTOPOTO (pparMeHTa MporpaMmbl?

11) Kak ocymiecTBisieTcsi IporpaMMHUPOBAHHE TIOPTOB?

12) KakoBa BenTW4YrHA BBIXOTHOTO TOKA TTOPTOB?

13) Kak ocymiecTBiisieTcst BBI30B IOANPOrPaMMBI B sI3bIKe accemOep?

14) Kak ocymiecTBisieTcs epechlika HHGOpMaIuu U3 ONMepaTUBHON MaMITH B PETUCTPHI
npoiieccopa u oopatao?

15) Yto takoe RISC-apxutekrypa.

16) Yro xapaxtepuzyer MIPS.

17) Cxema pacrnipeneneHus NamsITH.

18) IlporpaMMHBIH CUETUHK.

19) Paznuuue dmdm-namsatu mukpokontpoiiepa 1 EEPROM.

20) Yro Takoe AJIY.
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21) 3aueM npegHA3HAYEHBI PETUCTPHI BBOJIA/BHIBO/IA.

22) Hasnauenue ¢uraros peructpa cocrosiaus (SREG). Ero ucnonb3oBanue B apupmMeTn-
YECKHX OIEPALUsX.

23) JIupekTuBbl accembiiepa M X OTJIIMYHUE OT KOMaH]I.

Jlabopamopnas paboma Ne 2
H3yuenue apupmemuueckux KOMano.
1) Ouenka BpeMEHU UCIOJHEHUS HEKOTOPOro (hparMeHTa mporpamMmbl IMokaszajia 3Haue-
Hue 10 MKC mpu TakTOBOM YacToTe MUKpOKOHTposuiepa 2 MI'. Kakoe Bpems 3aiiMeT ee ucmod-
HeHue npu TakToBoi yacrore 10 MI'u?
2) Ykaxute OO0NMe 4YepThl M OTIWYHS IpoIleccopa, MHUKPOMPOIECCOpa U MHKPO-
KOHTpOJUIEPA.
3) Ocob6ennoctn ocHOBHBIX coBpeMeHHbIX TurnoB [13Y (Flash, EPROM, EEPROM,
EPROM c YO® ctupanuem).
4) CpaBHHTB TapBapACKyIO U POH-HEHMAHOBCKYIO apXUTEKTYPHI.
5) IlpencraBnenue nensix yncen B OBM: npsmMoil 1 AononHUTENbHBIN Koabl. [IpaBuiia
orepaiuil CI0KeHUs U BBIYUTAHUS YUCEI B IPSIMOM U JOTOJIHUTEIBHOM KOJIax.
6) Apudpmernueckue (haaru npoueccopHoro sapa AVR, ux Ha3HaueHHE.
7) Paznunia mexay iaramu nepeHoca u nepenoHeHUS.
8) HapamuBanue pa3psgHOCTH ONEepaIfii CII0XKEHUSI.
9) HapammuBanue pa3psiHOCTH ONepaIuii BEIYUTaHUS.
10) Ocobennoctu peanuszanuu B AVR koMaH1 HHKpEMEHTa U IEKPEMEHTA.
11) Peanu3anust onepaiuu CIOXKEHHUs ¢ KOHCTAHTON Yepe3 KOMaHy BEIYMTaHUS.
12) Kak ¢ momomipio 8-pa3psiiHBIX KOMaH] CpaBHEHHUSI OPraHU30BaTh CpaBHEHHUE Mepe-
MEHHBIX OobIIel paspsaaoctu? [lepeMmeHHON 1 KOHCTaHTHI?
13) Kak KOppeKTHO CIOXUTh (BBIYECTH) JIBa OMEpaH/ia pasHOW pa3psTHOCTH, €CIIM OHU
3HaKOBBIC (0€33HAKOBBIC)?

Jlabopamopuas paboma Ne 3

H3yuenue pexcumos adpecayuul, KOMAHO NEPECHLIOK, KOMAHO NEPexo0os.

1) Haznauenune nupextus accemosiepa ORG u DB.

2) KocBenHas ajpecaiusi, KOCBEHHasi aJpecalusi C MOCT-UHKPEMEHTOM U MPEJEeKPEMEH-
TOM, KOCBEHHasl aJjpecaliusi CO CMEIICHHUEM.

3) Komanp!l nepechlIok MEXy pErUCTpaMH U MaMATHIO JaHHBIX.

4) Komanza rnepecbuiok MeXAy NaMsThIO TPOrpaMM U perucTpamMu.

5) Kakue pexxumsl anpecanuu ncnoib3yrores B komagaax LDI, MOV, ST X+,r0?

6) Apxutektypsl mporeccopo CISC u RISC.

7) Cootnomenue noustuit CISC, RISC, rapapackoit u (poH-HEHMaHOBCKOM apXUTEKTY-
pHI.

8) IlocenoBaTenbHOE U KOHBEHEPHOE BHITIOJTHEHUE KOMAH/I.

9) [IporpaMMHBIN CYETYMK: Ha3HAUCHHE, MOAM(UKAIUS 3HAUEHUS MPHU TOCIe10BATENb-
HOM BBITIOJTHEHUU KOMAaH/I ¥ TIPU BHIMIOJTHEHUH KOMaH/I IIepeiadyl YIIPaBIICHUS.

10) OO6bsicHUTE, OYEMYy BpeMsl BBITIOJIHECHHS KOMaHJ] YCIOBHBIX MEPEXO0JI0OB Pa3IMYHO
JUIS CITy4aeB, KOT'/ia Iepegaya ypaBiIeHUs! IPOUCXOIUT U HE TPOUCXOTUT.

11) Paguyc nevictBust komau nepexoaa. Crnocod pacmupeHus paanyca AeHCTBUS.

12) KomaH/pl yCIOBHOTO BBIMOJIHEHUS cienyonieii komanabl. Criocod ux mpruMeHEeHHs!.

13) ApXUTEKTYpHI MPOIECCOPOB C MCIOIB30BAHUEM PETHCTPA - aKKyMYJISATOpa U peru-
CTpPOBOTO (aiina.

14) OcHOBHBIEC YEPTHI APXUTEKTYPHI MPOIECCOPHOTO sIpa MUKPOKOHTpoJIepoB AVR.

Jlabopamopnas paboma Ne 4
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H3yuenue nocuueckux KOMaHo u KOMaHo cO8U208.

1) Ha3oBuTe j0ru4ecknue KOMaH/Ibl.

2) KoMan sl TOOUTOBOIM WHBEPCHUH U JOTIOJHEHUS 10 ABYX.

3) Kakum o6pazom peanusyercs komanna TST? Kakue criocoObl ee peann3aiiu Bbl €11
MOJKETE MPEJI0KUTH?

4) Kakoe 3nauenue npuauMaet iar C mporieccopa Mmocie BHIMOTHEHUS KOMaH bl CIBH-
ra?

5) Otnnuus apuMETHIECKOTO U JOTHYECKOTO CIBUTOB.

6) Peanu3ariusi KOMaH I CABUTOB U BPAIICHHUS BJIEBO Yepe3 KOMAHIbI CIIOKCHUSI.

7) JlokaxuTe, 4TO TPH BBHITTOJTHEHUH KOMaH/I CABUTA (pyiar S OyneT SABIAThCS KOMHeH
¢nara C, ecu V npunumaet 3Hauenne N@C, a S Bcerna paseH NOV.

8) AnropuTtMm peanr3anuy orepani YMHOXKEHHS C TOMOIIBI0O KOMaH/| CJIBUTa U CIIOXkKe-
HUSL.

Jlabopamopnas paboma Ne 5

U3zyuenue xomano manunyrayuti ¢ oumamu. Mooynvnoe npoepammuposanue. Iloonpo-
epammbi.

1) OnwmimTe mporece BpI30Ba MONPOrpaMMbl U BO3BpaTa U3 Hee.

2) O0bscHUTE, TOYEMY KOMAaH]IbI TIEPEX0/I0B, BHI30BA/BO3BpaTa U3 MOAMPOTrpaMM TpeOy-
IOT JIJIS1 CBOETO BBIMOJIHEHUS JIBYX M 00jiee TaKTOB, TOTJa KaK OCTaJbHbIE KOMaH/bl — TOJBKO
OJIUH TaKT?

3) Buasl komana mepenayu ynpaBieHHs (TIEPEXObl/BBI30BBI, YCIOBHBIC/O€3yCIOBHEIE,
a0COJIIOTHBIC/OTHOCUTEIIbHBIC/KOCBEHHBIC ).

4) CpaBHUTE MOJIYJIbHBIM U MOHOJUTHBIN MOJIX0J K pa3pabOTKe MporpaMMHOTO obecrie-
YCHMSI.

5) Cnoco6bl nepenayn mapaMeTpoB B MOANPOrpaMMbl, BO3BPALIEHUS pe3yJibTaTa, cCoXpa-
HEHUSI KOHTEKCTAa BBI3BIBAIONICH MPOTPaMMBI.

6) CriocoObI peayi3aliuy cTeKa JJII XpaHEeHHUs aJipeca BO3Bpara u3 moanporpammsl. [Ipo-
0JIeMbI, CBSI3aHHBIE C HCIIOIH30BAaHUEM CTEKA.

7) Kakumu cpenctBaMu MOXKHO YCTaHOBUTBH, COpPOCHTb, MHBEPTHUPOBATH 3HAYEHUS OT-
JIeNTbHBIX OUTOB PETHCTPOB OOIIEro Ha3HAuUCHHS?

8) Kakumu cpencrBamMu MOKHO YCTaHOBUTH, COPOCHUTH, MHBEPTHPOBATh 3HAYEHHS OT-
JIeNTbHBIX OUTOB PETHCTPOB BBOJIA/BhIBOAA?

9) Kakwue cpenacrBa B AVR cymiecTByIOT Ui KOMMPOBAHUS 3HAUYCHUH OTIACIBHBIX OMTOB
U3 pErucTpa B peructp?

INPAKTUYECKHUE 3AJAHUA

Ipaxmuuecrxoe 3adanue 1. Hccredosanue pabomvl yuebHO20 MUKPONPOUECCOPHO2O
KOHmpoJiepa.

Pa3zo0parbes ¢ HAa3HaYeHHeM OpPraHoB ynpasJjeHus U uHAnkannu YMK. BeizBaTh 1
BBINOJHUTH Bce JUPeKTUBbI [13Y-MonuTOopa. 3aHecTy UCX0AHbIE JaHHbIE B IAMSATH U pe-
THCTPBI, CYNTATH NOJYUYEeHHbIE Pe3yJIbTAThI.

IIpakmuyeckoe 3adanue 2. Paspabomka, accembauposanue, 3a2py3Ka U GblNOJIHEHUE 8
OMIAOOUHOM pedicume npocpammvl Ha Accembaepe 011 00HOKpucmanvro2o MII.

PazpaboTars anropuT™ BBIMOJIHEHUS MTOCTABICHHOM 3a7jauydl U HAa €ro OCHOBE TEKCT IpO-
rpaMMbI Ha accembiepe. 3aHECTH TEKCT MPOrpaMMBbl B TUCTHHT, [IOA00paTh KOJbI ONEpaluii Ko-
MaH/Jl, Ha3HaYUTh ornepaHbpl. HacTpouts agpeca KoMaH[, MpH HEOOXOAUMOCTH HCIIOIB30BaTh B
KayecTBe ONEPAHJIOB aJipeca Mepexo10B.

3anectu B O3Y YMK ucnonHseMblii KOJ U UCXOAHBIE JaHHbIE. 3allyCTUTh MPOrpamMmy
na HMCIOJHEHHE, MPOYUTATh MOJyYEHHBbIE Pe3yNbTaThl. BHIMOIHUTE MporpamMmy B IMOIIArOBOM
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peXHMME U B peXKHUME C TOUKaMHU pa3pbiBa. KOHTpoiMpoBaTh UCIOIHEHUE OTAEIBHBIX KOMaH. B
cllydae HEIPAaBUIIBHOIO Pe3yJIbTaTa HAalTH U YCTPAHUTh OLIMOKH.

Ilpakmuuecxoe 3adanue 3. Oceoenue Memoouxu paspabomka npocpammHo2o obecneve-
Hus 011 MK AVR na si3vike CU 6 cpede CodeVisionAVR.

Pazpaborate mnporpamMmmy cBeTomuogHOW wWHauWKamuu Ha s3pike CU B cpene
CodeVisionAVR Ha 6a3e MK ATmega328 niu ATmega2560. [ns BeiOopa ucnonb3zyemoro MK
U TaKTOBOW YacCTOTHI, YCTAHOBKM pPEXHMMa TOPTa KCIOJIb30BaTh I'€HEpaTop HCXOIHOTO KOja
CodeWizardAVR. BeimonHuth MonenupoBaHue (CUMyIsinui0) mpoekra. C  MOMOIIBIO
CodeVisionAVR 3arpy3uth HCHIONMHSAEMYIO NPOrpaMMy B peajbHBIH KOHTpOJUIEp Ha Oasze
ATmega328 niu ATmega2560 (Arduino Uno uiu Arduino ATmega2560).

Ipaxmuuecroe 3a0anue 4. Peanuzayus LLIUM Ons pe2ynuposku MmowHocmu 8 Hazpy3Kke
UNU YAPAasieHUs CKOPOCHbIO CEPEO08ULAMEIIA.

Pazpaborars mporpammy rexepanuu IIMM curnanza ¢ momomplo TaiMepa-cueTdHKa.
MopnepHu3upoBaTh €€ Uil 3a/1aHusl yriia MOBOPOTa pOTOpa CEpBOABUIATENS. YTOJI MOBOPOTA PO-
TOpa 3aJaBaTh C IOMOIIBIO JBOMYHOIO KOJa, BBOAMMOIO C IIEPEKII0YaTeIeH, OJKIIOUEHHBIX K
napajyieIbHOMY MOPTY.

Ilpakmuuecxoe 3adanue 5. Hcnonvzoeanue ALl MK 0na usmepenus nanpsiceHus ¢ 6bi-
8000M pe3yIbmMama Ha HCUOKOKPUCIALIULECKUTI MOOYITb.

Pazpaborate nporpamMmmy [i1st u3MepeHus HanpspkeHus ¢ momombio AL, pe3ynasTaTt BbI-
Bectu Ha KK monyinb.

PACUETHO-TPA®UYECKAS PABOTA

PacuérHo-rpaduueckas pabora BBINONHSIETCS B 6 cemecTpe W peanusyercs B (opme
MPAKTUYECKON TOJTOTOBKU

Tema padorbl «Pa3zpaboTka, BUpPTyaJlbHOE M (PU3MUECKOE MOJACIMPOBAHUE MHUKPO-
KOHTPOJUIEPHOTO YCTPONUCTBAY.

Leas padoThI: 3aKperjicHUE TEOPETHUECKUX 3HAHUM M (OPMHUPOBAHUE MPAKTHUECKUX
HABBIKOB MTPOEKTUPOBAHMSI MUKPOIPOLIECCOPHOTO YCTPOICTBA, a TakKe MPUOOPETEHNE HABBIKOB
paboThI ¢ 0TEYECTBEHHBIM U 3apyOeKHBIM HH(POPMALIMOHHO-CIIPABOYHBIM MAaTEPUAJIOM.

BapuanTsl 3a1anui

1) Pazpabotars ycTpoiicTBo «beryuuii orons» Ui yrnpaBiIeHUsI COCTAaBHOW THPIISHION
U3 BOCBMHU OTIENBHBIX THPJSHA. YCTPOMCTBO JOHKHO OOECHeurBaTh JBUIKEHHE OTHSI B JIBYX
pa3HbIX HanpasieHusX. [lepexitoueHne HanpaBiIeHUs IBUKEHUS JTOJKHO OCYHIECTBISATHCS IIPU
MOMOUIM Nepekitouaresnsa. Harpyska B KaKI0M KaHalle — JJaMITbl HAKAJIMBaHUS MOIITHOCTHIO 1000
Bt ¢ nanpsikernem 220 B. ObecrieunTh ralbBAHHYECKYIO Pa3BiI3Ky CHIIOBOM YacTH M MPEIy-
cMoTpeTh cBs3b ¢ [IK mo uaTepdeiicy USB.

2) PazpabGorare BombTMETp Ha oOcHOBe BHYyTpeHHero ALl muKpokoHTposUIEepa
ATmega328 ¢ BBIBOJOM 3HAYEHHUS B JBOMYHOM BHUJE Ha 8 CBETOMOJIOB, MOJKIIOUYEHHBIX K MOP-
Ty. [Ipenycmorperts cBsi3b ¢ [1K o untepdeiicy RS-232.

3) Paspaborarp BonbTMETp Ha oOcHOBe BHyTpeHHero AIlll mukpokoHTpOITEpa
ATmega328 ¢ BbIBOJOM 3HaueHUs Ha cuMBONBHBIN JKK-Momysns. OOecneunTs raabBaHHYECKYIO
Pa3BsA3KY CHJIOBOM YacTH M npeaycMoTpeTh cBsa3b ¢ [1K mo untepdeticy USB.

4) Pa3paboraTh TepMoMeTp Ha ocHoBe natunka DS1820 ¢ unrepdeiicom 1-Wire n Muk-
pokonTposuiepa ATmega328 ¢ BbIBOJOM 3HaueHUs Ha cuMBOJIbHBIN JKK-monyns. [Ipenycmort-
petb cBs3b ¢ I1K no unrepdeiicy RS-232.

5) Pazpaborarbe TepmomeTp Ha ocHOBe marunka DS1621 ¢ untepdericom [12C u Muxpo-
koHTposuiepa ATmega328 ¢ BeiBogoM 3HaueHUs: Ha cUMBONBHBIN JKK-monyns. OGecneuntsb
raJTbBaHUYECKYIO Pa3BsA3KY CHJIOBOM YacTH | mpeaycMoTpeTh cBs3b ¢ [1K mo narepdeticy USB.
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6) Pazpabortats BombTMeTp Ha ocHOBe BHemHero AIIT AD7896 c¢ unrepdeticom SPI u
MukpokoHTposuiepa ATmega328 ¢ BbIBOJOM 3HaueHUss Ha cUMBOJIbHBIN JKK-monyns. [lpeny-
cmotpetsh cBs3b ¢ [1IK mo nnrtepdeiicy RS-232.

7) Pa3zpaboTtarh yCTpOMCTBO yNpaBiieHUs OWMOJSPHBIM IIarOBBIM JBUTATEIEM. Y CTPOM-
CTBO JIOJDKHO OO€cleyrBaTh BpallleHHEe JABHUraTels B IBYX pa3HBIX HarpaBieHHsX. [lepexitoue-
HUE HaIpaBJICHUS JIBMKEHUS JIOJDKHO OCYILECTBIATHCS MPH MOMOLIM nepekimouatens. [peny-
CMOTpPETh M3MEHEHHE CKOPOCTH BpAILEHUS JIBUTATENS C MOMOIIBIO MOTEHIIMOMETPA, MOJIKIIO-
yeHHOTO K BHYyTpeHHemy AIIIl. OOecrneunTh TalbBaHUYECKYIO Pa3BsA3KY CHJIOBOM YacTH |
npexycmotpets cBs3b ¢ [IK mo untepdeiicy USB.

8) Pa3paboTaTh ycTpoiCTBO yrmpaBieHus cepBoaBurateneM. [lIoBopoT Baia cepBoaBUTa-
TeJA 3a/aBaTh BpAIICHHEM pPOTOpa IMOTEHLHMOMETpPa, MOJKIIYEeHHOro K BHemHemy AL
[TpenycmoTpets cBs3b ¢ [1K mo uaTepdeiicy RS-232.

9) Pazpabotarh yCTpOHCTBO YHpaBJICHHS HANpaBICHHEM U CKOPOCTHbIO BparieHus 12-
BOJIbTHOTO JIBUTaTeJIs MMOCTOSIHHOTO TOKa. HampaBieHue u cKopocTh BpallleHus 3a7aBaTh JIBYX-
NO3ULIMOHHBIMH TepekmoyaTensiMi. O0eceunTh ralbBaHNYeCKyI0 pa3BsA3Ky CHIIOBOM YacTH H
npeaycMoTpeTh cBs3b ¢ [IK mo uaTepdeiicy USB.

10) Pa3paboraTh reHepaTtop 3ByKOBOTO CHTHAJa, OCHOBHAs 4acTOTa KOTOPOTO MPOIIOp-
nroHanbHa GoToToKy hoTonuona. [Ipemycmorpets cBs3b ¢ [1IK mo untepdetricy RS-232.

11) Pa3paboraTh 351eKTpOHHBIE BECHl HA OCHOBE TEH30MOCTa ¢ BhIBOJIOM Ha JKK-Momyib.
O06ecneynTh TaThbBAaHUYECKYIO PA3BA3KY CHIJIOBOM YacTH W MpemycMoTpeTh cBsi3b ¢ [IK mo uH-
tepdeiicy USB.

IlepeueHp BOpPOCOB, NOJIEKALINX BHIIOJHEHUIO!
e aHaJM3 QHAJIOTOB U CYHIECTBYIOIIUX TEXHUUYECKUX PELICHUII;
e (hyHKIMOHAJIbHAS CXEMa YCTPOHCTBA U e€ ONHCaHuE;
e 000CHOBaHHWE BBHIOOpA JIEMEHTHOU 0a3bl;
e TIpPUHIUIHAJIbHAs CXEMa YCTPONCTBA, BBINOJIHEHHAs OT PYKM WJIH C NPUMEHEHHEM
CPEICTB MAaIIMHHOM rpa@uKu, U €€ ONHCAHUE;
e TMepeveHb (CHeHu(UKAINIO) YIEMEHTOB;
e  QITOPUTM PabOTHI yCTPONCTBA (CTPYKTYPHYIO CXEMY MPOTPAMMBI);
e TEKCT NMPOrpaMMbl pabOThI ycTpoiicTBa Ha s3bike CU;
e CHUMYJISLIMS UM MaKeTUPOBaHUE pabOThI YCTPOIICTBA.
[lepedenp rpaduueckoro MaTepuania:
- (yHKUMOHANbHAS W TPUHIUIHUAIBHAS AJIEKTPUYECKUE CXEMBI, AlTOPUTM PaOOTHI

YCTPOMCTBA.
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Jlucr perucrpanun usmenenui k PI1J1

KonnuectBo IToamuce
Howmep npoTokona 3acenanus kadenpsl,
JaTa YTBEPKIACHUS H3MEHEHUS CTpaHil paspadoTHuKa
W3MEHCHUS PII
BocnurarensHas pabota o0yyaromumxcs.
OcHoBanue: @eoepanvuwiii 3akon om 31.07.2020
N 304-@3 "O e6Hecenuu  usmeHeHuil 8 3,4
@eodepanvuviti  3akon  "O6  obpazosanuu 6
Poccuiicroii Deoepayuu” no gonpocam
socnumanus ooyuarowuxcs'”
[IpakTudeckas MOATOTOBKA O0YYaIOIIHXCA.
OcHoBanue: [Ilpuxaz Munucmepcmea Hayku u 4689
1 1 ]

svicueco obpazosanus Poccuiickoii @edepayuu,
Munucmepcmea npoceeujenus Poccuiicrou
@edepayuu om 05.08.2020 2. Ne 885/390 "O
npakmu4eckou noocomoske ooyuaowuxcsa'”
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