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1 Bsegenue

PaGouas mporpamma u pOHJ OLIEHOYHBIX CPEACTB AUCIUTLITUHBI «OCHOBBI MUKPOIIPOIIEC-
COpPHOM TEXHHUKU» COCTABIIEHBI B COOTBETCTBUU C TPEOOBaHUAMHU (DeIepaTbHOrO rocyAapCTBEH-
HOTr0 00pa30BaTENILHOTO CTAHAPTA, YTBEPXKACHHOTO MpuKazoM MunoOpHayku Poccuiickoii ®e-
neparuu ot 19.09.2017 Ne 950, u ocHOBHOM npodeccroHaTbHON 00pa30BaTEIHLHON MPOrpaMMBbl
noAroToBku «MHXEeHEepHOE N0 B MEUKO-OMOIOTHYECKOM MPAKTUKE) TT0 HATIPABIICHUIO MO/~
rotoBku «12.03.04 buorexHu4YeCcKre CUCTEMBI U TEXHOJIOTUIY.

[IpakTueckas MOArOTOBKA peaiu3yeTcs Ha OCHOBE:

[Ipodeccuonansvhsiii crangapt 26.014 « CTITELIUAJIMCT B OBJIACTU PASPABOTKU,
COITPOBOXAEHUA 1 UHTEI'PALIMN TEXHOJIOTUYECKUX ITPOLECCOB U ITPOU3-
BOJICTB B OBJIACTH BUOTEXHUYECKMX CUCTEM U TEXHOJIOI Mid».

O6o006mmenHas TpynoBas pyHkius: A PazpaboTka u mHTErpanusi OMOTEXHUYECKUX CUCTEM
U TEXHOJIOTUH, B TOM YHCII€ MEIULUHCKOI0, SKOJIOTUYECKOTO U OMOMETPUUECKOTO Ha3HAYCHHUS.

H3-4 Meroas! MpoeKTUPOBAHUS TEXHOIOTUUECKHUX MPOLIECCOB U3TOTOBIEHUS JeTaeH
OMOTEXHUUYECKHUX CHCTEM MEJIUIIMHCKOT0, Y9KOJIOTUYECKOr0 U OMOMETPUYECKOr0 Ha3HAYCHUSI.

OcBoeHNE OCHOB MUKPOTIPOIIECCOPHON TEXHHUKH, (HOPMUPOBAHHE HABBIKOB pa3pa-

iiﬁiﬁf 00TKH AIMAapaTHBIX 1 IIPOTPAMMHEIX CPEIICTE MHKPONPOLIECCOPHBIX YCTPOMCTB,
mHer | YMCHUI pa3pabaTeBaTh MPOCKTHYIO K KOHCTPYKTOPCKYFO JIOKYMCHTALIMIO Ha JIaH-
HBIE YCTPOICTBA B COOTBETCTBHU C HOPMAaTHBHBIMU TPEOOBAaHMSIMU.
OcHOB- | OCHOBHBIC TIOHATHSI, KJIACCH(DUKAIUS U CTPYKTYPa MUKPOTIPOLIECCOPHBIX
HBIC YCTPOMCTB.

pasnensl/ | Crpykrypa CISC mukpomnponeccopa u noctpoerne MIT yerpoiicTsa Ha ero 0cHOBE.

Tf{“é”’lﬂ Cucrema KOMaHJ U IIporpaMmupoBanue Ha accemonepe CISC mukpornporeccopa.
II'[IJ'II/I]I-I{I)I [Tapametper u apxurextypa RISC MukpokonTposuiepos cemerictea AVR.

PaspaboTtka nporpammuoro obecrieuenus B cpene AVR Studio.
Pa3zpaboTka nporpammuoro obecrneuenust Ha si3bike CU B cpene CodeVision.

2 IlepedeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00yYeHHS 0 TUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHHUSI KOMIIeTeHIUI

ITponiecc n3ydenust aucuuIuiiHbl «OCHOBBI MUKPONPOLIECCOPHON TEXHUKUY» HAIPABIICH
Ha (popMupoBaHue cieayrommx komrnereHuui B coorBerctBuu ¢ ®I'OC BO u ocHOBHOIT 00pa-

30BaTeNbHOM TTporpamMmoit (Tabnwuma 1):

Ta6mumma 1 — KomneTeHmy u M"HANKATOPHI UX TOCTHKCHUS

Kon u HanMeHoBaHMe WNHaukaTopbl JOCTUXKEHUS [Tnanupyemblie pe3ynpTaTsl 00yue-

KOMITIETEHIINH HUS 110 JUCIUILINHE
OobmenpodeccnoHanbHbIE

OIIK-5 Cniocoben OIIK-5.1 3HaeT OCHOBHBIE - 3HaTh OCHOBHbIE HOPMATHBHBIE

y4acTBOBAaTh B pa3pa- | HOpMaTHUBHbIE TPEOOBAaHUS K TpeOOBaHUS K TEXHHUECKOM JIOKY-

00TKE TEKCTOBOI, TEXHUUYECKOH JTOKYMEHTAIUH MEHTAIMH METUIIUTHCKOTO, KOO -

MPOEKTHOM U KOH- MEJIUIIUHCKOTO0, 3KOJIOTHYe- YECKOT0 U OMOMETPUYECKOr0 Ha3Ha-

CTPYKTOPCKOM JAOKY- | CKOTO M OMOMETPUYECKOTO YEHUS 1711 YCTPONUCTB MUKPOIIPOILIEC-

MECHTAIIUU B COOTBCT- Ha3Ha4YCHU A COpHOI>'I TEXHUKHN

CTBUU C HOPMATHB- OIIK-5.2 Ymeet pazpabatsbl- - YMeTh pa3pabaTbiBaTh MPOEKTHYIO

HBIMH TPEOOBAHUSAMH | BaTh MIPOEKTHYIO U KOHCTPYK- | M KOHCTPYKTOPCKYIO JOKYMEHTAI[HIO

TOPCKYIO IOKYMEHTAIIUIO B CO- | JUISl yCTPOMCTB MUKPOMPOLIECCOPHOM
OTBETCTBUU C HOPMATHUBHBIMU | TEXHUKU B COOTBETCTBUU C HOpMa-
TpeOOBaHUSIMU TUBHBIMH TPEOOBAHUSIMU




OIIK-5.3 Brnageet HaBEIKAaMU - Bnagetrs HaBbIKaMU JOKYMEHTHUPO-
oopMIIeHHS TPOSKTHO- BaHUS YIPaABIIAIONINX IIPOrPaMM I
KOHCTPYKTOPCKON JOKYMEHTa- | YCTPOMCTB MUKPOIPOLIECCOPHOM
I B COOTBECTCTBUU C HOpMa- TCXHUKHAU

TUBHBIMH TPEOOBAHUSIMU

3 MecTo IUCHMILIHHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMMbl

HMuctumnuaa «OCHOBBI MUKPOIPOILIECCOPHON TEXHUKW)» M3ydaeTcs Ha 3 Kypce B 6 ce-
MeECTpE.

JlucrunauHa BXOIUT B cocTaB Oyioka 1 «/lucuuminabpl (MO )» M OTHOCUTCS K 00s13a-
TEJIbHOW YaCTH.

Jjis OCBOEHUS JUCIUIUIMHBI HEOOXOIMMBbI 3HAHUSI, YMEHHUSI, HABBIKU U / WJIU OTIBIT MPaK-
TUYECKOU NeATEILHOCTH, C(HOPMUPOBAHHBIE B MIPOIIECCE N3YUCHHUSI TUCITUTUINH / TIPAKTHK:
VYueOHas mpakTHKa (0O3HAKOMUTENbHAs pakThKa); [I[pon3BocTBeHHAs MpaKTHUKA (TPOESKTHO-
KOHCTPYKTOpCKas MpakTuka), «CXeMOTEXHHUKaY.

3HaHMsl, yMEHHS U HaBBIKW, COPMUPOBAHHBIE NTPH U3YYEHUH TUCHUIUTUHBI «OCHOBBI
MUKPOIIPOIIECCOPHON TEXHUKIUY», OyIyT BOCTPEOOBAHBI TP U3YUCHHUH MMOCIETYIOIINUX JUCIIN-
wnH: CpencTtsa oToOpakeHus nHpopmanuu; Jluarnoctuka u o0CIyKMBaHUE METUIIUHCKOMN
TEXHHUKH; DKCILTyaTalus ¥ CEpBUC MEAUIIMHCKON TeXHUKH; [[pON3BOICTBEHHAS MTPAKTHKA (TIPO-
€KTHO-KOHCTPYKTOpPCKas npaktuka); [IponsBoacTBeHHas NpakTUKa (MIpeIIuIuIOMHas PAaKTUKA).

Jucrumuinaa «OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKW» YaCTUYHO peanusyeTcs B Gop-
Me MpaKkTU4YecKOor MoAroToBKu. [IpakTHueckasi moAroToBKa OpraHu3yeTcsl MyTeM MpoBeIeHUs
NPAKTHYECKUX 3aHATUH U Ta0OpPaTOPHBIX padoT.

JucuumimHa «OCHOBBI MUKPOITPOIIECCOPHOM TEXHUKM» B paMKaX BOCIIUTATEIbHOM pa-
00THI HampasiieHa Ha (OPMHUPOBAHKE Y O0YUAIOIINXCS AKTUBHOW TPasKJaHCKOM TTO3UIINH, YBa-
JKEHUS K TIpaBaM U cBOOOJaM 4YelIOBEKa, 3HaHUS MIPABOBBIX OCHOB U 3aKOHOB, BOCIIUTAHUE UYB-
CTBA OTBETCTBEHHOCTHU WJIM YMEHHS apryMEHTHUPOBATh, CAMOCTOSTEIILHO MBICIIUTh, Pa3BUBACT
TBOPUYECTBO, MpodeccCuoHaIbHbIE YMEHHS HJIM TBOPUYECKH Pa3BUTON JIMYHOCTH, CUCTEMBI OCO-
3HAHHBIX 3HAHWUI, OTBETCTBEHHOCTH 32 BBITIOJIHEHUE Y4eOHO-IPOU3BOICTBEHHBIX 33aJaHUH H T.1.

4 OO0ObeM IMCHUIIMHBI (MOAYJISA) B 3a4ETHBIX ¢IMHUIAX ¢ YKa3aHHEeM KOJIMYeCcTBa
aKa/JleMH4YeCKHUX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenojaasaresieM (110 BUAaM yUeOHBIX 3aHATHI) 1 HA CAMOCTOAATEJIbHYIO padoTy
o0yJaromuxcs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTaBIISIET S 3.€., 180 akaz. dac.
Pacnpenenenue o0beMa AUCHUIUIMHBI (MOAYJISA) 110 BUIaM Y4eOHBIX 3aHATUN MPEACTaB-

JIEHO B Tadymue 2.

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

Bcero akagemn-

O0beM TUCHUTIINHBI
YeCKHX 4aCOB

OO01mast TpPyA0€MKOCTh TUCIIUTIITNHBI 144

KonTakTHas aynuTopHas padora 00y4aommXxcs ¢ npenogaparesaeM

N 70
(o Buj1aM y4eOHbIX 3aHSATHII), BCEro

B ToM uucie:

3aHATHA JIEKIHOHHOT0 THIA (JICKIIUU U UHBIE YIeOHBIC 3aHITHSI, IPEIY-
CMaTPHUBAIOIINE MPEUMYIIICCTBEHHYIO TIepeaady yueOHoi nHbopMariu 28
ne1arornyecKuMH pabOTHUKAMHU )




O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX YaCOB

3aHATHS CEMHHAPCKOr0 TUNA (CEMHHAPHI, IPAKTHUECKUE 3aHSITHS, TPaK-
TUKYMBI, JTJA0OpaTOpHBIE PaOOTHI, KOJUTIOKBUYMBI M HBIC aHAJIOTUYHBIC 3a-
HSTHS)

42

CamocrosiTesbHast padoTa 00y4arIIMXCcd M KOHTaKTHas padora,
BKJIIOYAIOL[asl TPYMIOBbIE KOHCYJIbTAI[MH, MHANBUAYAIBHYIO paboTy 00y-
Yaromuxcsd ¢ nperogaBaTciisiMu (B TOM YHUCJIC MHAUBUAYAJIbHBIC KOHCYJIb-
TalllH ); B3aUMOJCHCTBHE B AJICKTPOHHOM MH(POPMAITUOHHO-
00pa3oBaTeNbHOMN Cpefie By3a

74

[IpomexxyTounast arrectamnus odydaromuxcsi — KypcoBoii nmpoekt, 3auer ¢
OLICHKOM

5 Copnepxanue 1MCOUMIIMHBI (MOYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM
(paszaenam) ¢ ykazaHueM OTBEJICHHOI0 Ha HUX KOJIMYeCTBAa aKaJeMH4eCKHX

4acoB U BHJ0B y4eOHOH padoThI

Tabmuna 3 — CTpykTypa u cofepKaHue TUCITUTUINHBI (MOJIYIIS)

Bunsl yueOHOM paboOThI, BKIIOYAst ca-
MOCTOSITEJIBHYIO pab0Ty 00yJaromuxcs
U TPYJOEMKOCTH (B yacax

HaumenoBanue pasnenos, Tem

KonrakTthas padorta npenoga- | CPC
BaTellsl C 00yJalOUMMHUCS

U COJepKaHue MaTepuala
P P Jlek | Cemunap-

uu | ckue (Ipak-
TUYECKHE
3aHSTHUS)

JlaGopa-
TOPHBIE
3aHSATHUS

Pazgen 1. OcHOBHBIE MOHATHS, KJIaCCH(PUKAIUAA U
CTPYKTYPa MHKPONPOLIECCOPHBIX YCTPOICTB

Tema 1.1 Mukponpoueccopbl # MUKPOKOHTPOJLJI€-
pbl. OCHOBHBIE NOHATHS, KJIaccuPUKANMSA.
LlenTpanpHOE Tporieccoproe yctpoiicto (LIITY).
Muxkponpoueccop. OTHOKpHUCTaIbHBIA MUKPOIIPOLIEC-
cop. MHOroKkpucTaibHbIi MUKpOIIpoLieccop. MuKpo-
KOHTPOJLIED.

Tema 1.2 CTpyKTypa MHKPOIIPOLECCOPHOTO
yerpoiicTtBa. Tunbsl apxurexktyp MII.
CrpyKTypHas cxema MUKPOIIPOIIECCOPHOTO YCTPOi-
CTBa, HA3HAYCHHE IINH U OJIOKOB.

MII ¢ rapBapackoii apxutektypoit; MII ¢ ¢ponneiima- 2
HoBcKoM apxutekTypoit; MII Tama CISC (Complex
Instruction Set Computing) ¢ moiHbIM HAOOPOM KO-
mana; MII tuna RISC (Reduced Instruction Set
Computing) ¢ cokpalieHHbIM Ha00OpOM KOMaH]I.

I/I3y‘—IeHI/Ie TECOPECTUICCKHUX Pa3aCIOB TUCHUITJIMHBI

Pa3nea 2. Ctpykrypa CISC mukponpoueccopa u
noctpoenune MII ycTpoiicTBa Ha ero 0CHOBe

Tema 2.1 Tunosasi CTpyKTypa MUKpOIIpo1eccopa.
ApudMeTHKO-I0THIEeCKOe YCTPOHCTBO, aKKYMYJISTOD,
perucTpsl O0IIEeT0 Ha3HAYEHUS, peTUCTp (aros, ai-
pECHBIE PETUCTPHI - CUETYNK KOMAH]] U yKa3aTelb CTe-

5




HaunmenoBanue pasnenos, Tem
U CoJIepKaHue MaTepuaia

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

U TPYJOEMKOCTb (B 4acax

KonrakTHas pabora npemnoza-
BaTess ¢ 00yJaronuMUCS

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

CPC

Ka, PETHCTP KOMaH[, AemmppaTop KOMaH/I M yCTPOUi-
CTBO YIIPaBIICHUS, PETHCTP aJpeca, perucTpbl BpeMeH-
HOTO XpaHeHUs, Oy(QepHbIE CXEMBI.

Tema 2.2 Opranuszanusa MII ycTpoiicTBa Ha OCHOBe
8-pa3psgHoro Mmukpomnpouneccopa.

O6Bs3ka LITY HeoOxoaumbIMu (yHKIIMOHATBHBIMHU
y31aMHu Juist iostydeHust pyHkiponupytromieit MII cu-
cTeMbl (MCTIOJIb30BaHKE y3JIa Ha9aJIbHOTO cOpoca, cxe-
MBI TAKTHPOBAHUS, JeIIH(PpaTOpa aAPECOB MAMSATH,
noakitoueHue [13Y u O3V, nHaznayenue u opranuza-
IIHsI CTEKA M CUCTEMBI IPEPhIBAHUN ).

Tema 2.3 O030p cnnennaIn3npoOBAHHBIX HHTEP-
¢peiicabix BUC nas peanuzanuu MII cucrembl n
MOAKJII0OYeHHs BHEIIHUX YCTPOICTB.

['enepaTop TaKTOBBIX UMITYJIBCOB, OY(EepHBIN perucTp,
JIBYHAIIPaBJICHHbIN IUHHBINA (POPMUPOBATEINb, CUCTEM-
HBII KOHTPOJUIEDP, MPOTPAMMHUPYEMBIN NapajlIeIbHBIN
aJlanrep, MporpaMMHUPYEMBIN MOCIIEI0BATENBHBIN
ajlanrep, IporpaMMHUPYEMBIN TailMep, IporpaMMHpye-
MBI KOHTPOJUIEP NPEPBIBAHUMI, IPOrPaMMHUPYEMBIN
KOHTPOJIJIEP KJIaBUATYPbl U MHIUKALIUY.

Tema 2.4 3HAKOMCTBO € Y4eOHBIM MUKPONPOLIEC-
copHbIM KOHTpoJL1epoM (YMK) Ha 6a3e oqHOKpH-
craapHOro MII.

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

UccnenoBanue padotel YMK.*

2*

N3ydeHne TeOpeTHYECKUX Pa3esioB IUCHUIUINHEI,
MOJITOTOBKA K 3aHATUSIM CEMHUHAPCKOTO THIIA

14

Pa3neua 3. Cucrema KOMaHA M NPOrPaMMHPOBaHUE
Ha accemoJiepe CISC mukponpouneccopa

Tema 3.1 @opmaTthl U BbinoJiHeHne komana B MII.
00630p cucremsl komana MII 18080.

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

MaIuHHBIE KO 1 MHEMOHUKA KOMaH,. SI3bIK AcceM-
oep.

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

Komanzs! nepexozaa, KOMaH/1bl BbI30Ba MOAIIPOrpPaMM U

6




HaunmenoBanue pasnenos, Tem
U CoJIepKaHue MaTepuaia

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

U TPYJOEMKOCTb (B 4acax

KonrakTHas pabora npemnoza-
BaTess ¢ 00yJaronuMUCS

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

CPC

BO3BpaTa U3 HMUX, KOMaHAbl CIBUI'a, KOMaHAbl BBO-
I[a/BBIBOI[a, CIICIIMAJIbHBIC KOMaH/BbI.

Paszpabotka, acceMOnupoBanue, 3arpy3Ka u BhITIOJHE-
HUE B OTJIJIOYHOM PEXKUME MporpaMMbl Ha Accembiie-
pe s ogHOKpucTansHoro MIT.*

2*

Tema 3.2 Cucrembl cunciieHUs1, Ipeodpa3oBaHue
yHceJ, padoTa co 3HAKOBBIMH YMCJIAMHU, pean3a-
IMS BBIYUCJICHUA MATeMaTUYeCKUX (PYyHKIUIA.
[IpencraBienne u npeoOpa3oBaHUE YHCENT B JBONY-
HYI0, HIECTHAJUATUPUIHYIO U IECATUIHYIO CUCTEMY
curcieHus. J|BonaHo-aecaTHaHbIi Koa. ClIokeHue,
BBIYMTaHUE, YMHOKCHHUE U JI€JICHUE IBOMYHBIX YUCEL.
IIpencraBieHue 3HaKOBBIX YHUCEN B JOTIOIHUTEIBHOM
KOZE.

Bo3MoxxHOCTB pacmmpenus pa3psgHoit cetku MIL.
Boruncnenus ¢ puUKCMpoBaHHOM U C IUIaBarOLICH TOY-
KOH.

HaxosxaeHne crnoXHbIX MaTeMaTHYECKUX (PYHKIUI B
MII ¢ noMo1IBIO MOATPOTPaMM BBIUACICHHUM CTEMEH-
HBIX psiioB. Vcnionb30BaHue apu(METHIECKOTO CO-
TIPOIECCOpa C TUIABAIOIIEN TOYKOM.

Tema 3.3 Pa3zpaGoTka nporpamMm Ha si3bIKe AcceM-
0aep.

JluctuHr mporpaMMebl. ITambl pa3pabOTKH MPOCTHIX
nporpamm. «PydHoe» 1 «KOMIBIOTEPHOEY acceMOIH-
pOBaHKeE MPOrpamMMbl. 3aHECEHUE TIPOTPaMMBbI U HC-
XOJIHBIX JIaHHBIX B maMsaTh Y MK. Breimonnenune mnpo-
TpaMMbl B aBTOMaTHYECKOM PEXHME U B PEKUME TI0-
[IIarOBOM OTJIAJKH.

N3yueHne TeopeTUYecKuX pa3fesioB JUCHUIUINHBL,
MOATOTOBKA K 3aHATUSAM CEMHHAPCKOIO TUIIA, TOJrO-
ToBKa U opopmiuenune KII

14

Pa3nea 4. [lapamerpsl n apxutektypa RISC muk-
POKOHTPOJLIEPOB ceMelicTBa AVR

Tema 4.1 XapakTepucTHKa MUKPOKOHTPOJLJIEPOB
cemeiictBa AVR.

OcHoBHBIE 0COOEHHOCTH MUKPOKOHTpOuiepoB AVR.
[TapameTpst MukpokoHnTposuiepa ATmegalo.
VYcnoBHoe rpadguueckoe 0603HaYCHIE MUKPOKOHTPOJI-
aepa.

Tema 4.2 CTpyKTypHasi cxeMa MUKPOKOHTPOJLJIepa
AVR.

Opraauzaiys IporpaMMHON MaMsITH U JIOCTYTIa K HEll.
Opranu3anus namsita qaaaeix (O3Y, peructpoast ma-

7




HaunmenoBanue pasnenos, Tem
U CoJIepKaHue MaTepuaia

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

KonrakTHas pabora npemnoza-
BaTess ¢ 00yJaronuMUCS

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

Jlabopa-
TOPHBIC
3aHATUA

CPC

MSITh, SHEPTOHE3aBUCUMast TAMSTh JTAHHBIX ).
ApH(pMETHKO-JIOTHYECKOE YCTPOUCTBO U PETUCTP CO-
CTOSIHUS TIPOIIeccopa, Ha3HayeHue (aros.

Tema 4.3 BcTpoeHHBIe Y3JIbI 1JIS1 CBA3H C BHELHU-
MH YCTPOHCTBAMM.

[NapannenbHbie TOPTHI BBO/IA/BBIBOIA.

[Moncucrema npepriBaHUit MUKPOKOHTPOJLIEPA.
Taiitmepsl/cueTanky (peKUMBI pabOTHI TailiMe-
pOB/CUETYNKOB, pekuMbI TeHepaTopa LIIMM (PWM),
cropokeBoii Taitmep (Watchdog Timer)).

[TocnenoBarenbHbIN Iepudepuiinsiii naTepdeiic — SPL.

UART - yHuBepcanbHBI MOCIIEI0BATEIbHBINA MOPT.
2-pOBOIHBIN TIOCTIeIOBATENbHBIN HHTEpdetic TWI.
AHaJIOTOBBIN KOMIIApaTop.

AHanoro-1ugpoBoii mpeodpa3oBaTeb.

Tema 4.4 MeTobl apecaniii U CHCTEMAa KOMAaH/
AVR.

Mertonb! agpecannu (perucTpoBas agpecarys, Hero-
CpeICTBEHHas ajpecanys, npsMast afpecanus, KOCBEH-
Hasi pETUCTPOBAs aJipecaliyisi, CTEKOBas apecariis).
Cucrema KomMaH]1 (KOMaH[bl IEpeaun JaHHbBIX, KO-
MaH/Ibl TIepelaun yIpaBieHus, apuMeTHIeCcKue u J0-
THYECKHE KOMaH/1bl, KOMaH bl CABUTOB U OUTOBBIE).

N3yueHne TeopeTHYeCKUX pa3aeioB AUCIUILIHHEI,
HOATOTOBKA K 3aHATHSIM CEMHUHAPCKOTO THIIA, IOATO-
toBKka u opopmuerne KI1
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Pazjen 5. PazpadoTka nporpaMMHOro odecrneyeHus
B cpeae AVR Studio.

Hcnonb30Banne MHTETPUPOBAHHOM cpeibl pa3paboTKU
AVR Studio g pazpaboTku nporpamm. *

4%

N3ydeHne pe:xuMOB aJipecalni, KOMaHl IePEChIIOK,
KOMaH]I TlepexoioB. *

4*

W3ydenne apudmerndecknx komau. *

8*

V3ydeHne JJormdecKux KOMaH/ 1 KOMaHJ CJIBUTOB. *

6*

N3ydenne komaHa MaHUNyJasiuui ¢ Gutamu. Motyib-
Hoe nporpammupoBanue. [loanporpamMmmsr. ™

6*

N3yueHne TeopeTUYecKUX pa3aesioB JUCHUIUINHBL,
MOATOTOBKA K 3aHATUSAM CEMHUHAPCKOIO TUIIA, IOJrO-
toBKa U opopmuenue KII

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

Tema 6.1 Ucnoib30BaHHEe ABTOMATHYECKOI0 TeHe-
paTopa ucxoanoro koga CodeWizardAVR
Pa6ora c 3aknagkamu Chip, Ports, 1-Wire, LCD,




Bunpl yueGHO# paboThI, BKIIFOYAs ca-
MOCTOSITENbHYIO Pab0Ty 00ydaromuxcs
U TPYJO0EMKOCTb (B yacax
Konraktnas pabora npenoga- | CPC
HaunmenoBanue pasnenos, Tem
BaTess ¢ 00yJaronuMUCS
U CoJIepKaHue MaTepuaia
Jlex | Cemunap- | Jlabopa-
U | ckue (Mpak- | TOpPHBIE
TUYECKUE 3aHATHUS
3aHATHUS)
UART (USART), I12C, Timers.
OcBoeHne METOANKH pa3paboTKa MPOrpaMMHOTO
ob6ecnieuenus 11t MK AVR na s3e1ike CU B cpene 4%
CodeVisionAVR.*
Peanmuzanus IHUM 1151 peryaupoBKY MOIIIHOCTH B
Harpy3Ke WJIW YIpaBJICHUs] CKOPOCTHIO CEPBOIBUraTE- 4%
7. *
UcnonszoBanne AT MK nns usmepenust Hanpsike-
HUSI C BBIBOJIOM pe3yiIbTaTa Ha )KUAKOKpUCTAJLTHYe- 2%
CKHI MOJTyJTh. *
N3yueHne TeopeTHYeCKUX pa3AeioB AUCIUILIHHEI,
MOJIrOTOBKA K 3aHITHSM CEMUHAPCKOTO THIIA, TIOATO- 18
ToBKa U oopmuenune KII
HUTOI'O no nucuunjainHe 28 14* 28 * 71

* peanmu3yeTcs B opMe MPaKTUYECKON TTOITOTOBKU

6 BHeayauTopHasi caMOCTOsITeJIbHAsI pad0oTa 00y4AOIIMXCS 10 IUCHUIINHE
(Moxysti0)

[Ipn nmnaHUPOBAHUM CAMOCTOSITEIIBHOW pPabOThl CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CJICAYIOIIMM pacpeeICHUEM YaCOB Ha CaMOCTOsITeNIbHYIO paboTy (Tabnuia 4):

Tabnuna 4 — PekomeHayemMoe pacipeiesIeHue 9aCoB Ha CAaMOCTOSITEIbHYIO paboTy

KoMnoHEHTBI caMOCTOATEIbHOH PadoThl KoaunvecTBo yacoB
N3ydeHne TeopeTudecKuX pa3/iesioB JUCHHUIIINHbI 32
IToaroroBka K 3aHATHUSIM CEMUHAPCKOrO THIA 29
[ToaroroBka u opopmiienue KII 10
71

7 OueHoYHBbIE CPeACTBA /sl IPOBEJCHUS TEKYLero KOHTPOoJs U
NPOMEKYTOYHOM aTTecTANMU 00y4aroIHXCcs M0 JUCHUILIHHE (MOLYJII0)

cI)OH,Z[ OLCHOYHBIX CpCACTB IJId MNPOBCACHUA TCKYHICTO KOHTPOJIA YCIICBACMOCTU U
MPOMEXXYTOUHOM aTrTecTauuu npeacrasiieH B [Ipunoxenun 1.

[ToHBINH KOMITJIEKT KOHTPOJIBHBIX 3aJaHUI WM WHBIX MAaTepUaoB, HEOOXOIUMBIX IS
OIICHMBAHUS PE3yIbTAaTOB OOyUEHHUs MO AUCHUIUIMHE (MOIYJI0), MPaKTUKE XPAaHUTCSA Ha Ka-
benpe-pazpadboryrke B OyMakHOM M 3JIEKTPOHHOM BHJIE.

8 VYueOHOo-MeTOAUYecKOe U MHPOPMAITMOHHOE 00ecTedeHne JUCIUTIIMHBI
(MoayJis)

8.1 OcHoBHas JuTepaTypa




1) BonoBo3zoB A.M. MUKpPOKOHTPOJUIEPHI JUIsI CUCTEM aBTOMATHUKH : yueOHoe mocodue /
BonoBo3oB A.M.. — Mocksa : Uadpa-Unxenepus, 2016. — 164 ¢. — ISBN 978-5-9729-0138-
8. — TekcT : aneKkTpoHHBIN // DnekTpoHHO-Onbnuoreuynas cuctema IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/51727.html (mara o6pamenus: 01.11.2021). — Pexum no-
CTyIa: JAJis aBTOPU3HP. TOJIh30BaTENCH

2) Jlebene, M. b. CodeVisionAVR : mocobue mis Haunnarommx / M. b. Jlebenes. -
Mockaa : Jlompka-XXI, 2008. — 589 c. : mi.; + 1 CD-ROM.

3) benos A.B. IIporpammupoBanre MUKPOKOHTPOJIJIEPOB /IS HAYMHAIONTUX U HE TOJIBKO
/ benoB A.B.. — Cankrt-IlerepOypr : Hayka u Texnuka, 2016. — 352 c. — ISBN 978-5-94387-
867-1. — Tekct : anmeKTpoHHBIN // DnekTpoHHO-O0nbmoTeunas cucrema [IPR BOOKS : [caiit].
— URL: https://www.iprbookshop.ru/60657.html (mara o6pamenus: 01.11.2021). — Pexum
JOCTyMa: JIJIsl aBTOPU3UP. MOJIb30BaTeNeH

8.2 JlomosHuTeNbHAsA JUTEpaTypa

1) bongeipuxun O.B. I'apBapackas RISC-apxurektypa B MukpokoHTposuiepax AVR.
CpenctBa BBOJIa-BBIBOJA, XpaHEHUs W 00pabOTKH IU(POBON M aHAIOTOBOM WH(MOpMAIUU B
MHUKPOKOHTposuiepax AVR 11 mocTpoeHHsI MUKPOIIPOLIECCOPHBIX CUCTEM YIPABJICHUS : METO-
JTUYECKUE YKa3aHUs K JJa0OpaTOpHOU paboTe Mo JUCHUIUIMHE "MUKpPOIPOoLeCCOpHBIC CUCTEMBI'" /

Bonnpipuxun O.B.. — Jluneuk : JIuneukuit rocyjapcTBEHHBIN TeXHUYECKUI yHUBEepcUTeT, DbC
ACB, 2013. — 39 c. — TekcT : 27eKTpOHHBIN // DnekTpoHHO-OMOnMMoTeuHas cucrema IPR
BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/22860.html (mata oOpameHus:

01.11.2021). — Pesxum goctyna: aJjist aBTOPU3HP. TOJIB30BATENCH

2) benos A.B. Camoyuutens pazpaboTyrka YCTPOMCTB Ha MUKpOKOHTpoiuiepax AVR /
benoB A.B.. — Cankr-IletepOypr : Hayka u Texnuka, 2010. — 528 ¢. — ISBN 978-5-94387-
808-4. — TekcrT : aneKTpoHHBIN // DnexTponHo-0nbmuoreuHas cucrema IPR BOOKS : [caiit].
— URL: https://www.iprbookshop.ru/28816.html (mata o6pamenus: 01.11.2021). — Pexum
JIOCTYTIA: JIIsl aBTOPU3UP. TIOJIb30BaTENeH

3) benor A.B. Co3maem yctpoiictBa Ha MUKpokoHTposuiepax / bemo A.B.. — Cankrt-
[etepOypr : Hayka u Texnuka, 2007. — 295 ¢. — ISBN 978-5-94387-364-3. — Tekcr : amnek-
TpOHHBIA // OnexkrpoHHO-OMOMMoTeyHas cuctema IPR  BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/28831.html (nata obpamenus: 01.11.2021). — Pexxum pocrymna:
JUIS aBTOPU3UP. MOJIb30BaTeNei

4) AanecsH I'.P., Jlesmmn B.II. MuTerpansusle mukpocxemsl TTJI, TTJILI: CnpaBou-
HUK. - M.: MammHoctpoenue, 1993. - 256 c.

8.3 Meroauveckue yKazaHus JJIsl CTYJI€HTOB 10 OCBOEHUIO JUCHMIIJIMHbBI
1) OcHOBBI MHKpONPOLIECCOPHON TexHUKHU: y4deO. mocobue/ A.B. YabsHoB. — Komco-
Mosbck-Ha-Amype: PI'EOY BIIO «kKHAI'TY», 2014. — 105 c.

8.4 CoBpemenHblie npogeccuoHaIbHbIE 0a3bl JAHHBIX U HH(OPMAIUOHHBIE
CIPaBOYHbIE CHCTEMbI, HCMOJIb3yeMble MPHU OCYIIEeCTBJIEHUN 00Pa30BaTEIHLHOIO
npouecca no JUCHHUILINHE

1) znanium.com: 37eKTPOHHO-OMOMMOTEUHast cucTema : caift. — Mocksa, 2021 — OOO
«3naanym» — URL: http://www.znanium.com (mata o6pamenus: 01.06.2021). — Pexxum nmocty-
ma: JJisl 3apeTUCTPHP. MOTH30BATEINEH.

2) iprbookshop.ru: snekTponHO-OubIMOTEUHAs cucTema : caT. — Caparos, 2021 — OO0
«Kommanus "Aut Ilu Ap Memua"» — URL: http:\\www.iprbookshop.ru (mata oOpameHus:
01.06.2021).

3) DnexTponHo-0nbMMoTeyHas cucremMa eLIBRARY.RU.

4) TlonmuremaTtudeckas pedeparuBHO-OuOIMOTpaduyeckass U HayKoMeTpudeckas 0aza
nanabeix Web of Science.

5) baza gaHHBIX MEXIyHAPOAHBIX HHIECKCOB HAYYHOTO IIUTUPOBAHUS Scopus.
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8.5 Ilepeuyenn pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«AHTepHET», HEOOXOAMMBIX ISl 0CBOEHUS THCHUILIMHBI (MOLYJ151)

1) UccnenoBanue padotsl yueobnoro creaaa HTI[-31.100 [Dnexkrponnsiii pecypc]: JIabo-
paropublii npaktukyMm. / Coct. B.M. Jlorun. — Munck: BI'YUP. yn-t, 2014. -112 c¢.— URL:
https://libeldoc.bsuir.by/bitstream/123456789/25591/1/Login_2014.pdf  (mata  oOpamenus:
01.11.2021).

2) N3yuenue mporpaMMHOTO oOecreueHus Ja0opaTOPHOTO CTEHJA M CUCTEMBI KOMaH]]
MHUKpOKOHTpoJuiepa cemerictBa AVR [Dnexkrponnslii pecypc]: JlaGopaTopHbIi MpakTUKyM. /
Coct. B.M. Jlorun. - Munck: BI'YUP. yu-t, 2014. -112 c¢. - URL:
https://libeldoc.bsuir.by/bitstream/123456789/25591/1/Login_2014.pdf  (mara  oOparmeHus:
01.11.2021).

3) UccnenoBanue BBOAa MH(OpPMAIMM MPU TOMOUIM KJIABHATYPHI [DIEKTPOHHBIN 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 (nata oOpameHus:
01.11.2021).

8.6 JluneH3uoHHOE M CBOOOIHO PacnpoCcTPaHsieMoe NPOrpaMMHOe odecriedeHune,
HCIOJIb3yeMoe MPH OCYIIECTBJIEHHH 00Pa30BaTeILHOTO Mpoiecca
MO JUCIUNIHHE

Tabmuua 5 — [lepeyeHp UCIOIB3yeMOr0 TPOTPAMMHOTO 00eceueHHs

Haunmenosanue [10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BAHUS

Microsoft Imagine Jluniensnonnsiit Joroop AD2223 Ne008/65 ot 11.01.2019

Premium

OpenOffice CBoOoHAas TUIICH3HUS, YCIOBHSI HCTIOIB30BAHUS IO CCHUIKE:
https://www.openoffice.org/license.html

AVR Studio 4.19 VY c10BUS UCTIONIB30BAHUS MO CCHUIKE:
http://ww1.microchip.com/downloads/archive/AvrStudio4Setup.
exe

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

o3HakoMmuTeNbHast Bepcusi | http://www.hpinfotech.ro/cvavr-download.html

9 OpraHu3alMOHHO-NEAATOTHYECKUE YCI0BUSA

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

[Ipu dopmupoBaHuu CBOECH MHIMBUAYATHHON 00pa30BaTEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCSI HUMCECT IIPaBO Ha NEPC3a4€CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(bGCCI/IOHa.HBHBIX MOAay-
Jiel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIOMIETO 00YUEHHUsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HGOGXO,Z[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VY4eOHbIil mporiece Mpy MpenoiaBaHuu Kypca OCHOBBIBACTCS HA MCIOIB30BAHUU TPaIH-
[MOHHBIX, NTHHOBALIMOHHBIX U MH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH. TpaauiuoH-
HbIe 00pa30BaTeNIbHBIC TEXHOJIOTUU MPEICTABICHBI JIEKIUSIMHA U CEMUHAPCKUMHE (TTPAKTUICCKH-
MU) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH HCIIONb3YIOTCS B BUJIE ILIHPO-
KOTO MMPUMEHECHHS aKTUBHBIX U MHTEPAKTUBHBIX (GOpM MpoBeneHus 3anstuil. HpopmannoHHbie
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https://www.openoffice.org/license.html

o0pa3oBaTeNbHBIE TEXHOJOTHMH PEATU3YIOTCS MYTEM AaKTHBHM3AIMH CAaMOCTOSTENBHOW PabOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa3oBaTebHOM Cpeie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKIIMOHHBIN KypC MPEAnoiaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IJIaHa.

Ha miepBoii Jiekiuu JIEKTOp 00513aH MPEeAyIPeIUTh CTYICHTOB, IPUMEHUTEIIEHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM MOCOOHIM) OyAeT MPOYUTAH KypC.

JlekIMOHHBIA KypC JOHKEH JaBaTh HAMOOJBIINK 00BheM MHPOPMAIMH U 00eCTeYrBaTh
Oonee TiyOOKOEe MOHUMaHUE YY€OHBIX BOIPOCOB MPHU 3HAYUTEIHLHO MEHBIIEH 3aTpaTe BPEeMEHH,
4eM 3T0 TpeOyeTcst OOJBITUHCTBY CTYICHTOB Ha CAMOCTOSITEIIbHOE H3ydeHUE MaTepraa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapckue 3aHATHA (JJa00OpaTOPHBIE W MPAKTHUYECKHUE) CTYCHTHI BHITIOJIHSIOT B OpH-
ragax 10 3 yenoek. OopMieHne OoT4eTa CTYIEHTAaMH OCYILECTBIISIETCS B KOJMYECTBE OJHOTO
oT4yeTra Ha OpHUrazy B COOTBETCTBHM C TpaBWIIaMU O(OpMIICHHS CTyACHYECKHX pador. Otyer
oopmIsieTcs mocie BBHIMOTHEHUS SKCIEPUMEHTAIBHBIX UCCIICAOBAHUM U MPEACTABISAETCA Ipe-
noJaBaTeiio Ha mpoBepky. [locie mpoBepku oTueT MO0 BO3Bpammaetcs (Mpu HAJHMYUHN 3aMeda-
HUIT) Ha 1OopabOTKY, TMOO MOANKCHIBACTCS K 3alUTe.

JlaGopaTopHble pabOTHl 3aUIUIIAIOTCS CTYIEHTAMH HWHIAWBHIYalbHO. KaXKIblii CTyICHT
MOJIy4aeT BOMPOC MO TEOPETUUYECKON YacTH, WIM IO MpOIeype MPOBEACHHS SKCIEPUMEHTAIb-
HBIX HCCIICIOBAaHUH, WM TI0 TOCIEAYIOMed 00paboTKe pe3ylbTaToB, MOCIE Yero eMy IMpeo-
CTaBIsICTCS BpeMsl Ul MOATOTOBKH OTBeTa. Ilpy 0OCYXIEHUHM OTBETa IMpPErojaBaTeslb MOXKET
3a7]aTh HECKOJIBKO YTOUHSIONIMX BOIPOCOB. B cilydae eciu CTYACHT AEMOHCTPHUPYET TOCTATOY-
HOE 3HaHHE BOMpPOca, paboTa CYMTACTCS 3aLTUILEHHON.

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

9.4 CamocTosiTesqibHAsA padoTa 00y4aromuUXxcsi M0 JUCHUIUIHHE (MOYJII0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC aKTUBHOIO, IEJIEHAIPABICHHOTO
IpUOOPETEHNS CTYIEHTOM HOBBIX 3HaHUI, yMEHUI 0€3 HEMOCPEICTBEHHOTO Y4acTus Ipenoja-
BaTeNs, XapaKTePU3YIOIUICS NPEIMETHOW HAINpPaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJEM H
OLIEHKOM pe3ybTaToOB JEATEIbHOCTH 00Yy4arOLIerocs.

Lenu camocTosTeNbHON PaOOTHI:

* CHCTEMaTH3alysl U 3aKPEIUICHHUE MOTYYCHHBIX TEOPETUUECKUX 3HAHUNA M MIPAKTUYECKHUX
YMEHUU CTYICHTOB;

- yri1yOJieHHe U pacIlipeHue TEOPEeTHUECKUX 3HaHU;

- (hopMHUpOBaHNE YMEHUH HCIOJIB30BaTh HOPMATUBHYIO U CIIPABOYHYIO JOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

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

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIUICHUS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEATIU3aLluu;

* pa3BUTHUE UCCIIEAOBATEIbCKUX YMEHUIN U aKaIEeMUYECKUX HABBIKOB.

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

TexHoorust opraHu3ay CaMOCTOSITENIbHOW paObOThl CTYICHTOB BKJIIOUAET MCIIOJIb30Ba-
HUE UH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposib pe3ynbTaToB BHEAYIUTOPHOW CaMOCTOSITEIHHOM PabOTHI CTYJEHTOB MOXKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WJIM CMELIaHHOM (opme.

CryneHTbl JOJKHBI HNOAXOAWTH K CAMOCTOATENBHOM paboTe Kak K HauBa)kKHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PAa3BUTUSA TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €JMHCTBA B3IJIAJ0B Ha
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OTJeNbHBIE BOMPOCHI Kypca, MPUOOPETEHHSI ONPeIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Mpodec-
CHOHAJIbHOU JINTEPATYPHI.

9.5 Meroanueckue yKa3aHus JJis1 00y4alOMMXCS 10 OCBOCHHUIO 1N CHUTTTHHBI

[Tpy M3y4yeHUM NUCHUIUIMHBI OOYYalOUIMMCS IIe1eCO00pa3HO BBIMOIHATH CIEAYIOLINE
PEKOMEHIalUH:

1. U3yuenue yaeOHON JUCITUTIIIMHBI JOJDKHO BECTUCH CHCTEMATUUYECKH.

2. Ilocne u3yyeHHs Kakoro-aubo paszzierna 1mo ydyeOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHAYETCs M0 MaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OTMPECIICHNUs, IOHATHUS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIEAYET yIEIUTh BHIITOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM U UHIWUBUAYAIBHBIM KOMILUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENILHYIO pa0oTy.

4. Bcs TemaTuKa BOIMPOCOB, M3YYae€MbIX CaMOCTOSITENIBHO, 337a€TCs Ha JICKIUAX MPerno-
naBateneM. VM ke MaroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBh M3JAHHBIE B MEPHOIUICCKON
Hay4YHOU JuTepaType) 11t 0oJiee AeTalbHOr0 MOHUMAaHMSI BOIIPOCOB, O3BYYEHHBIX HA JICKIUH.

[Tpu camocTosTeIHHON TPOPAbOTKE Kypca 00yUdaromInuecs JOKHBIL:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

* IOBTOPUTH 3aKOHCHEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHSATHH MaTepHall U JIONOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TaHHOM TEME JTUTEPaTypHhI;

* U3yYUTh PEKOMEH]IOBAHHYIO JINTEPATyPy, COCTABIISITH TE3UCHI, aHHOTAI[UU U KOHCIIEKTHI
Haubosee BaKHBIX MOMEHTOB;

* CaMOCTOSITEJIbHO BBITIOJIHATH 33JI1aHUsI, aHAJIOTUYHBIE MPEJIaraéMbIM Ha 3aHITHUSX;

* MCIIOJIB30BATh ISl CAMOTIPOBEPKHU MaTepuabl (POH/IAa OLIEHOUYHBIX CPEJICTB.

9.5.1 MeToaguueckue yKazaHusl IPU padoTe HAJl KOHCIIEKTOM JIEKIUH

B xo/e neKnuoOHHBIX 3aHATHI HEO0OXOJUMO BECTH KOHCIIEKTHPOBAHHE Y4eOHOTO MaTe-
puana. O6pamarh BHUMaHUE Ha KaTeropuu, GOpMyIHPOBKH, PACKPHIBAIOIINE COAEPIKAHUE TEX
I UHBIX SIBJICHUU U IMpoIeCCOB, HAYYHBIC BBIBOJALI U NPAKTUYCCKUC PCKOMCHAAIIUH, ITOJIOXKU-
TEJbHBIN OMBIT B OPATOPCKOM HCKyccTBe. JKenaTenbHO OCTaBUTh B padOYMX KOHCHEKTax IOJs,
Ha KOTOPBIX ACJIaThb TOMCTKHU U3 peKOMGHI[OBaHHOI\/'I JIATCPATYPhI, JOIMMOJIHAIOIIUEC MaTCPpUAIT ITPO-
CIIyIIaHHOM JIEKIIUH, a TaK)Ke MOJAYEPKUBAIOLINE 0COOYI0 BaXKHOCTh TE€X WJIM MHBIX T€OpeTHde-
CKUX IIOJIOKECHUH. 3al[aBaTI> npenoaaBaTeJIr0 YTOUHAKOMIUC BOIIPOCHI C LCJIbIO YACHCHUSA TCOPC-
TUYECKHUX IMOJIOKEHUN, pa3pelIeH sl CIIOPHBIX CUTYallui U T.JI.

9.5.2 MeTtoauyeckue yKa3aHusl 0 CAMOCTOSITEJIbHOM padoTe HAX U3yYaeMbIM MaTe-
PHAJIOM U NIPH NMOATOTOBKE K MPAKTUYECKHM 3aHATHAM

Haumnnate Hazo ¢ M3ydeHHs: peKOMEHJOBaHHOH auTepaTypbl. Heo6XoauMo MoMHUTE, 4TO
Ha JIGKIIMKM OOBIYHO PAacCMAaTPHUBAETCS HE BECh MaTepHall, a TOJIBKO ero dacTb. OcTanbHas ero
94aCTh BOCIIOJIHAETCS B ITPOIIECCE CAMOCTOSATEIbHOM paboThl. B ¢Bs3m ¢ 3TMM paboTa ¢ peKoMeH-
JIOBaHHOW JUTEeparypoil oOs3aTensHa. Ocoboe BHUMAaHUE NPU 3TOM HEOOXOAMMO OOpaTUTh Ha
coiep’)KaHWE OCHOBHBIX ITOJIOKCHUI M BBIBOJIOB, OOBSCHEHHE SIBICHHH M (aKTOB, ySCHECHHUE
NPaKTUYECKOTO MPUIOKEHHUS PacCMaTpUBAeMbIX TEOPETUYECKUX BONpPOCOB. B mporecce sToi
paboThl HEOOXOIUMO CTPEMHUTHCS TOHATH U 3alIOMHHUTH OCHOBHBIE ITOJIOKEHHUSI PaccMaTpUBae-
MOT0 MaTepuaia, IpUMepBl, MOSCHSIIOIINE €ro, a TAKKE pa3o0paThesi B WILTIOCTPATHBHOM MaTe-
puaie.

9.5.3 MeToanueckue yKa3aHus 10 BbINOJHEHUIO KYPCOBOI0 MPOEKTa

PexomeHryeMble HHCTpYMEHTAJIbHBIE CPEICTBA pa3pabOTKH:

1) UuaterpupoBannas cpena pa3zpadborku Ha s3bike CU CodeVisionAVR. Comepxut mo-
MOITHHK JJIs1 HaCTpOHKU uHTepdeiicHbIX 0okoB. [loanepxuBaer 3anuck 3arpy304Horo (aiina
nporpammel B MK, Bkitouast kontposiep ARDUINO.
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2) Kontpomnep ARDUINO UNO unu ARDUINO MEGA. JlanHbie ycTpoicTBa HIMPO-
KogocTynHbl. [lo cyTu, OHM SIBISIOTCSI OOBIYHBIMU KOHTpOJUIEpaMH pa3BUTHs Ha Oaze 8-
paspsaabix  RISC  mukpoxontpomiepoB  ATmega328  (https://robolive.ru/mikrokontroller-
atmega328-opisanie-xarakteristiki/) u 6onee momnrHoro ATmega2560.

CodeVisionAVR noanepxuBaer naHHble miaat@opMsl Ipu pazpaboTke, OTIAAKE U 3alu-
CH 3arpy304HOro (ailyia mporpaMmsl.

[TonTBepxneHne paboTOCIIOCOOHOCTH YCTPOMCTBA BBIMOJIHUTE C IOMOIIBIO KOMITBIOTEP-
HOT'O MOJEJIMPOBAHUS WIH (PU3NUECKOTO MAKETUPOBAHMUS.

KypcoBoii MpoekT cOCTOMT M3 MOSICHUTENLHOW 3amucKu U Tpaduueckoi yactu. [losicHu-
TebHasl 3aMuCcKa JOJKHA COAepkKaTh: BBEJCHHE, TEXHUUECKOE 3a/laHue Ha IPOEKTUPOBAHUE, OC-
HOBHYIO YacTh (3Talbl MPOEKTUPOBAHHS M PacyeThl CO BCEMHU IMOSICHEHUSMH), 3aKIIOUYEHUE U
CIIMCOK HCIOJIb30BaHHBIX HCTOYHUKOB. OCHOBHYIO YacCTh, COIVIACHO TPEOOBAHUSIM TEXHUYECKOTO
3aJaHus, pa3OMBaIOT Ha pa3fesbl U MOApa3zenbl, Ha3BaHHE KOTOPBIX JOJDKHO COOTBETCTBOBATH
UX OCHOBHOMY COJIEp KaHHUIO.

[TosicHUTEeNBPHYIO 3aIMCKY MPEICTABISAIOT K 3allUTe B cOpolItopoBaHHOM Buje. I[Ipumep-
HBII 00beM NosICHUTEIbHOM 3anucku 25 — 30 c.

I'paduueckas yacTh JOIHKHA COAEPHKATH!

—  CXEeMYy JJIEKTPUUYECKYIO TPUHIUIHATBbHYIO (hopmaT A3);
— T1epeyeHb 1eMeHTOB (popmar A4).

BbinmonHeHHBIH KypCcOBOW MPOEKT JOJKEH YIOBIETBOPSITH HOPMATHUBHBIM JOKYMEHTaM
YHHUBEPCUTETA, C KOTOPHIMH MOXXHO O3HAKOMHTHCA B OTJIEJl€ CTaHIApTHU3alMM WIM Ha caiTe
yHuBepcuteTa. OTCTYMICHHUS OT YKa3aHHBIX TPEOOBAHUN MOTYT CIY>KUTh OCHOBaHHMEM JUIsl BO3-
Bpara MPOoeKTa Ha UCTpaBIICHHE.

10 Onucanue MmaTepuajbLHO-TEXHHYECKOT0 o0ecneyeHusl, He00X0AMMOro sl
ocyliecTBJIeHHs 00pa30BaTeIbLHOI0 NMpolecca Mo TUCHUILINHE (MO1YJIIO)

10.1 Y4eOHo-1200paTOpHOE 000PYAOBAHUE
Ta6muma 6 — [lepedyenp 06opyaoBaHus Tab0OpaTOPUN
Aynu | HamMmeHoBaHME ayTUTOPUH

Hcnonp3zyemoe 000pyaoBaHue

TOpHUs (;mabopaTtopun)

213/3 | Jlaboparopwus no uzyuenuto | Jlaboparopusie ctenast HTII-31.100
3JIEKTPOHUKHA U MUKPOIIPO- YueOHbIe MUKPOTIPOIIECCOPHBIE KOHTPOJUIephl Y MK
IIECCOPHOI TEXHUKH Kontpomneps! passurust Arduino Uno, Arduino AT-

mega2560
IIepcoHaIbHBIE KOMIIBIOTEPHI

10.2 Texnu4eckue U IJIEKTPOHHBIE CPEACTBA 00yUYeHH S

JlekiHOHHbIE 3AHATHA.

AynuTtopuu Ui JEKIMOHHBIX 3aHATHI YKOMIIJIEKTOBaHbI MEOEIbI0 U TEXHUUECKHUMHU Cpell-
CTBaMM OOY4YEHUS, CIy)KAIlMMU Ui MpeJcTaBieHus ydeOHoi nHdopMaiu OONbIION ayauTo-
puu (HabOpBl JEMOHCTPAIIMOHHOTO 00O0pyAOBaHHS (IIPOCKTOP, AKpPaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTIAHbIE TOCOOUS, TEeMAaTHUYECKUE HIUTIOCTPALIUN).

Jlnis peanu3anuu AUCHUIIMHBI IOATOTOBIIEHBI CIEAYIOIINE IPE3eHTalUNU:

1. HasnaueHue, apxuUTeKTypa, IporpaMMHas Mojienb U cucreMa komana MK AVR.

2. Hcnonbs3oBaHME MOCIENOBATENBHBIX U MApaIeIbHBIX UHTEP(ENCOB I MOKI0Ue-
Hus K MK BHENIHMX yCTpONCTB.

JlaGopaTopHble 3aHATHSA.

s nabopaTOpHBIX 3aHATUN ucnoib3yercs ayautopus Ne 213/3, ocHamenHast o6opymno-
BaHUEM, YKAa3aHHBIM B Ta0I. 6.
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CamocrosiTesibHast padoTa.

[TomereHust 1Isi CaMOCTOSATEILHON paOOThI OCHAIICHBI KOMITBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKJTFOYCHUS K ceTH «HTEepHET» U TOCTYIOM K JJIEKTPOHHON MH(OPMAIIMOHHO-
obpazoBarenbHOM cpene KHATY:

- yptaneHeii 3a1 HTh KHAT'Y;

- KoMIbIoTepHBIE Kinacchl (aya. 211 kopmyc Ne 3).

11 Huble cBeaenus

MeToanuyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTSAMHU 310POBbA 1 HUHBAJIUAOB

OcBoeHMe NUCHUIUIMHBI 00YYaloIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMH 370POBbS
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYUYAIONIUMUCS, TaK M B OTACIBHBIX
rpynnax. [Ipeanonaratorcsi cenuanbHble YCIOBUS AJIs MOTYYeHUsI 00pa30BaHUs 00yUYaroIIMMHU-
Csl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nenarorn4eckuii cocTaB 3HAKOMHUTCS € TICUXOJIOT0-(PU3UOTOTHIECKUMU
0COOEHHOCTSIMH O0YYaIOIIMXCSl WHBAIMIOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPO-
Bbsl, UHIUBUIYAIbHBIMUA TIPOTPAaMMaMH peadMIMTAIIMK WHBAIUIOB (TIpu Hanmuuuu). [Ipu HeoO-
XOJUMOCTH OCYIIECTBJISICTCS JOMOIHUTENbHAS MOJAEpKKa MPEnojgaBaHus ThIOTOPaMU, MCHXO-
JloramMH, COIIMaIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOIMYECKMMHU peKoMeHAanusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoiaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIC M Pe-
(IeKCUBHBIE METOABI OOYYCHHUSI, TEXHOJIOTUN COIIMOKYIBTYPHOU peabUIUTAIINH C [ENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUU TMOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C JPYTUMHU CTYZICH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOT0 KIIMMara B cryeHdeckoi rpymme. [Toadop u
pa3zpaboTka yueOHBIX MaTepuaioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUSI MaTepuaia B pas-
JUYHBIX (hopMax: ayAualbHOHM, BU3yalbHOW, C HCIOJIE30BAHUEM CHEIHATBbHBIX TEXHUYECKUX
CPEICTB M HUHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuMHebl aunamMu ¢ OB3 ocymecTBisieTcs ¢ MCNONb30BaHUEM CPEICTB
o0ydeHus OOILero U CrenuaIbHOro Ha3HaueHUs (MEPCOHANBHOTO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuanbHO-TeXHHYECKOe 00ecrieueHne MpeycMaTpUBaeT MPUCIIOCOOIEHUE ayAnuTO-
puii k Hy>xaam jun ¢ OB3.

®dopma MpoBEJEHUSI aTTECTALUU ISl CTY/IEHTOB-UHBAIIUJIOB YCTAHABIMBAETCSA C YUETOM
WHIUBUIYAIBHBIX TIcUX0o(pu3ndeckux ocooennoctei. st crynentoB ¢ OB3 npeagycmarpuBaet-
csl focTymHas (hopMa mpeIoCTaBlIeHHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM OJJIEKTPOHHOW Qopme (s JHUIl C HAPYLIEHUSMU OMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B TIYaTHOU (popMe MJIH IIEKTPOHHOU (PopMe ¢ YBETUUCHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (JIs1 JIUII C HAPYIICHUSIMU CITyXa, PeUYH, 3PCHHUS);

- METOJIOM UTEHUS aCCUCTEHTOM 33/IaHUsI BCIYX (711 JIUL C HAPYLIEHUSIMU 3PEHHUS).

CrygeHTaM ¢ MHBJIMIHOCTHIO YBEIUUYMBAETCS BpPEMsi HA MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJis TakuX CTYIEHTOB MpeaycMaTpuBaeTcs HocTynHas ¢opMa MperocTaB-
JIEHUs1 OTBETOB Ha 3aJIaHUs, & UMEHHO:

- MICBbMEHHO Ha OyMare Wi HaOOpOM OTBETOB Ha KOMIBIOTEPE (7S JIUIl C HAPYIICHHSI-
MU CllyXa, peun);

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

* YCTHO (17151 JIML C HAPYIIEHUSIMU 3PEHHS], OIOPHO-JBUTATEILHOTO alllapara).

[Tpu HEOOXOAUMOCTH /7151 00YUAIOIIKXCS C MHBAJIUMAHOCTBIO MPOLIEypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOIUTHCS B HECKOJIBKO ITAMOB.

15



[Ipunoxenue 1

®OHJI OLIEHOYHBIX CPEJICTB

o JUCHMUILINHE

«OCHOBBI MUKPOIIPOLIECCOPHOI TEXHUKH

Hanpasnenne noarotoBku

12.03.04 bruoTexHUYECKHUE CUCTEMEI U TEX-
HOJIOTUN

Hanpasnennocts (npoduis) oOpa3oBaTenbHON
HPOTPaMMBI

WnxenepHoe 1eno B MEAUKO-ONOIOTHYECKOM
IIPAKTUKE

Kpanudukamus BeITYCKHUKA

bakanasp

I'ox Havana moAroToBKH (10 yuyeOHOMY IIJIaHY)

2021

®dopma 00yueHus Ounas dhopma
TexHomorust 00yueHus TpaguunonHas
Kypc Cemectp TpynoeMKocCTb, 3.€.
3 6 4

Bun npomexyTouHOM arTecTaluu

ObecneunBaroliee NoapasieneHue

KypcoBoii mpoekT, 3a4eT ¢ OLeHKOM

Kadenpa «IIpoMbItiuieHHAs 2JIEKTPOHUKAY)




1 IlepedyeHb NuIaHMPYeMBbIX pPe3yJIbTATOB 00y4eHHS MO JUCIUILIHHE (MOAYJII0),
COOTHECEHHBIX € IJIAHUPYEMBIMH pe3yJIbTaTaMH 00pa30BaTeIbHON NPOrpaMMbI

Tabmmma 1 — KomneTeHuy u HHANKATOPHI UX TOCTHKCHUS

Kox u Haumenosa-
HHUEC KOMIICTCHIINU

NHnukaTopbl TOCTHXKEHUS

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS 110 JUCIUILINHE

Ob6menpodeccuoHaabHbIE

OIIK-5 Cnocoben
y4acTBOBATh B pa3-
paboTKe TEKCTOBOM,
MPOEKTHOM U KOH-
CTPYKTOPCKOH 10-
KyMEHTAIlH B COOT-
BETCTBUU C HOpMa-
TUBHBIMH TpeOOBa-
HUSMU

OIIK-5.1 3Haetr oCHOBHBIE HOP-
MaTHBHBIC TPEOOBAHUS K TCXHH-
YECKOW TOKYMEHTALMU MEU-
IIUHCKOTO, 3KOJIOTHYECKOTO U
OMOMETPUUYECKOTO Ha3HAYCHUS

- 3HaThL OCHOBHEIE HOPMAaTUBHBIC
TpeOOBaHUS K TEXHUYECKOU TOKY-
MCHTaIM MCIUIIMHCKOI'O, 3KOJIOI'U-
YECKOro 1 OMOMETPUYECKOr0 Ha3Ha-
YeHUs JUIsl YCTPOUCTB MUKPOIIPOLIEC-
COPHOU TEXHUKH

OIIK-5.2 Ymeet pazpabaTheIBaTh
MPOEKTHYIO M KOHCTPYKTOPCKYIO
JOKYMEHTAIMIO B COOTBETCTBUU
C HOPMAaTHUBHBIMU TpeOOBaHUS-
MU

- YMeThb pa3pabarbiBaTh IPOCKTHYIO
U KOHCTPYKTOPCKYIO JOKYMEHTAIUIO
JUIsl yCTPOMCTB MUKPOIIPOLIECCOPHOU
TE€XHUKU B COOTBETCTBHH C HOpMa-
THUBHbBIMH Tp€6OBaHI/I}IMI/I

OIIK-5.3 Brnaneet HaBBIKAMU
o(opmIeHHs TPOEKTHO-
KOHCTPYKTOPCKON JOKYMEHTa-
LIUU B COOTBETCTBUU C HOpPMa-
THUBHBIMU TPEOOBAHUSIMU

- BianeTs HaBBIKAMH JOKYMEHTHPO-
BaHU YIPaABIIAIONINX IIPOrPaMM I
YCTPOMCTB MUKPOITPOLECCOPHOM
TEXHHUKHN

Tab6muia 2 — [TacmopT ¢oHma OIEHOYHBIX CPEJICTB

Kountpoanpyemsie HanmenoBanmue
®opmupyemast
pa3aeibl (TeMbl) OLICHOYHOI'0 IToxa3aTeu oleHKH
KOMIIeTECHIUA
AUCHMUILINHBI cpeacTBa
Pazgensr 1,2, 3,6 OIIK-5 [IpakTnueckue [TonHOTa M TPaBUIILHOCTH BbI-
3a1aHus TIOJTHEHUS! 3aJIaHUs
Paznen 5 OIIK-5 JlaGopaTopHbie ApryMEHTHPOBaHHOCTh OTBETOB
paboThI
Paznener 3 - 6 OIIK-5 Kypcosas pabora | [lonHOTa M MpaBUILHOCTH BbI-
MTOJIHEHUS 33]IaHUS

2 MeToan4yeckue MaTepHuaJbl, ONpeaessiionue Npoueaypbl OleHNBAHUA 3HAHUH,
YMeHMi, HABBIKOB M (MJIH) ONBITA JeSITeJILHOCTH, XapaKTepPU3yolue mpouece
¢GopMupoBaHusi KOMIETEHIMH

Meroauueckue Marepuaisl, ONPEACIIAONIUe IPOLEeaYPbl OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEIBHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTUYECKON KapThl AUCIH-

TUTHHEI (Tabnuma 3).

Tabnuua 3 — TexHonoruyeckas Kapra

HaumenoBa-
Cpoku Ikana
HHE Kpurtepun
BBINOJI- | OLICHWBAa-
OLICHOYHOT0 OLICHUBAHUS
HEHHS HUSA
CpecTBa

Ilpomerccymounan ammecmayus 6 ghopme «3auem ¢ OyeHKoU»

1 JlaGopaTopHas
pabora 1

B TeueHue | 10 6aiuioB

ceMecTpa

10 GamnoB — CTYAEHT MOKa3ajdl OTJIMYHBIC
HABBIKH HpI/IMeHeHI/I}I HOJIy‘-IeHHI:IX 3HaHI/II>'I
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Haumenopa- Cpoku Ikana
HHE Kpurtepun
OII€HOYHOI 0 BRINOI= | QUEHHMBA- OlLleHUBAHUS
HEHHA HUA
CpeacTBa
2 | JlaboparopHas | B Teuenme | 10 6annaoB | m ymenmii mpu pemeHuM NpodeccuoHaNb-
pabora 2 cemecrTpa HBIX 33/1a4 B paMKaxX YCBOEHHOT'O y4eOHOTro
3 JIabopatopHast | B Teuenue | 10 6amnoB | marepuana.
pabora 3 cemecTpa 8 OamIoB — CTYIEHT IMOKa3al XOpOIIue
4 | JJaboparopHasi | B Teuenue | 10 OaJUIOB | HABBIKM TPUMEHEHHUS TOJYYCHHBIX 3HAHUM
pabora 4 cemecrTpa U YMEHHUH MpH pemeHuHu npodeccruoHalb-
5 JlabopatopHasi | B Teuenue | 10 Oa/ioB | HBIX 33Ja4 B PaMKax YCBOEHHOIO y4eOHOIO
pabora 5 ceMecTpa Marepuana.
6 HpaKTI/I‘-IGCKOG B TeUucHUE 10 OaioB 6 OamioB — CTYOCHT IIOKa3zall YyHOBJIC-
3aganue | cemecTpa TBOPUTENILHOE BIIQJICHUE HAaBBIKAMU NPHMeE-
7 [IpakThdeckoe | B Teuenue | 10 Gamos | HEHUS TONYYCHHBIX 3HAHMN M YMEHUH NpU
3aaHue 2 cemecTpa pereHnH npoecCUOHANBHBIX 3a/1a4 B paM-
8 HpaKTI/I‘ICCKOC B TEUEHHE 10 6ayto | KaX YCBOEHHOI'O yqe6Horo Marcpuraia.
3agaHue 3 cemecTpa 4 Ganna — CTYACHT MPOAEMOHCTPHPOBAT He-
9 | [Ipaktuueckoe | B teuenme | 10 Gamios | AOCTATOYHBIA YPOBCHD BIIAJCHUS YMEHHSIMU
3aganue 4 cemecTpa UM HaBbIKAMU TPH pEHICHUU Mpodeccuo-
10 | IIpaktuueckoe | B Teucnme | 10 Gammos | HATBHBIX 337a4 B PAMKaX yCBOCHHOTO y4eo-
3aJ1aHuE 5 ceMecTpa HOro MaTe¢puaa.
HUTOI'O: 100 Ganos
Kputepuu oneHku pe3yaibTaToB 00y4eHUsI 1O AU CUMUILIMHE:
0 — 64 % oT MakcMMaJdbHO BO3MOXKHOM CyMMBbI OajuIOB — «HEYJIOBIETBOPUTEIHHOY
(HeOCTaTOYHBIM YPOBEHD ISl IPOMEKYTOUYHON aTTECTAllUU IO AUCLUILINHE);
65 — 74 % OT MakCUMaJbHO BO3MOXXHOM CYMMBI OalIOB — «yJOBIIETBOPHUTEIHHOY

(OpOTOBBIN, MUHUMAJILHBIN YPOBEHB);
75 — 84 % OoT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);

85 — 100 % ot mMakcuManabHO BO3MOXKHOH CyMMBI OallJIOB — «OTIMYHO» (BBICOKUN, MaKCH-
MaJIbHbIN YPOBEHb)

6 cemecTp
Ilpomesrcymounas ammecmavusn ¢ gpopme KII

[To pe3ynmbTaTam 3aIIUTBI KYpPCOBOTO MPOEKTA BHICTABISETCS OLEHKA MO 4-0allTbHOW IIKae
OLICHUBAHUS

- OIIGHKA «OMIUYHO» BBICTABISETCA CTYACHTY, €CIIM B pabOTe CONEPKATCS DIIEMEHTHI
HAy4YHOTO TBOPUYECTBA U JIETAIOTCSI CAMOCTOSITEIIbHBIE BBIBOJIbI, TOCTUTHYTHI BCE PE3YJbTaThI,
YKa3aHHBIE B 3aJlaHUU, KAYECTBO OPOPMIICHHSI OTYETA COOTBETCTBYET YCTAHOBJICHHBIM B BY3€
TpeOOBaHUSM M TPH 3alIUTE CTYACHT MPOSBUI OTIMYHOE BIAJCHHE MaTepuagoM paldoThl U
CIOCOOHOCTH apTYMEHTHUPOBAHO OTBEYATH HA TIOCTABICHHBIC BOMPOCHI IO TEME padOTHI,

- OLEHKAa «XOpouio» BBICTABISETCS CTYACHTY, €Clii B paboTe TOCTUTHYTHI BCE PE3YJib-
TaThl, YKa3aHHbIC B 3aJJaHUH, KAYeCTBO OPOPMIICHHUS OTYETa COOTBETCTBYET YCTAHOBIICHHBIM B
By3€ TpeOOBAaHUSIM U MPH 3aIIUTE CTYACHT IPOSBUII XOpOIlIee BIaJeHUE MaTepraaoM padoThl
Y CIIOCOOHOCTH apTyMEHTHUPOBAHO OTBEYATh HA MTOCTABIICHHBIC BOMPOCHI IO TeME pabOThI;

- OLEHKa «)0081emseopumebHO» BBICTABIAETCS CTYACHTY, €ClIU B paboTe JOCTUTHY-
ThI OCHOBHBIE PE3Y/IbTAThl, yKa3aHHBIC B 3aJlaHUU, Ka4eCTBO 0(DOPMIICHUSI OTYETa B OCHOBHOM
COOTBETCTBYET YCTAaHOBJIEHHBIM B BYy3€ TPEOOBAHMSIM U IPH 3alIUTE CTYAEHT MPOSBHI YAO-
BIICTBOPUTEIIHOE BIIAJICHUE MATEPHAIOM PaOOThI U CIIOCOOHOCTh OTBEUYATh HA OOJLITHHCTBO
MTOCTABJIEHHBIX BOMPOCOB IO TeMe PadOThI;

- OIIGHKA «Hey0061emeopumenbHoy BBICTABIAETCS CTYICHTY, €Clii B padoTe HE J0-
CTUTHYTHl OCHOBHBIE Pe3y/bTaThl, YKa3aHHbIC B 3aJaHUM WM KauecTBO Oo(opmiieHus oTueTra
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HE COOTBETCTBYET YCTAHOBJICHHBIM B By3€ TpeOOBaHUSIM, WM MPU 3alUTE CTYACHT MPOSBUII
HEYJIOBJIETBOPUTEIHHOE BIIAJICHUE MAaTepHUATIOM PaOOThI M HE CMOT OTBETUTH Ha OOJILITHHCTBO
MOCTABJIEHHBIX BOMPOCOB IO TeMe PadOTHI.

3 Tumnosbie KOHTPOJIbHBbIC 32IaHUA UJIM HHbIE MAaTepHAJIbl, He00X0AUMBIE [JIA
OLICHKH 3HAHUI, yMeHM i, HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XapaAKTePHU-
3yrolue npouecc (GopMrUpoOBaHUS KOMIIETEHI[UIl B X0/1e 0CBOeHHsI 00pa30Ba-
TeJIbHOM NMPOrpaMMBl

3.1 3apanus A1 TeKyIero KOHTPOJIs YCIeBaeMOCTH
SAIUTA JJABOPATOPHBIX PABOT

Jlabopamopnas paboma Ne 1

Hcnonvzosanue unmezpuposannoti cpeowvt pazpabomxu AVR Studio ons pazpabomiu
npOSPaAMM.

1) Bosamoxxroctu cpeast AVR Studio?

2) KakoBa nocneoBaTeaIbHOCTh IeHCTBUI U pazpaboTke mporpammsl st MK?

3) Uto Ttakoe acceMOarpoBaHue?

4) Yro takoe cumynsauus’?

5) 3aueM NMpOU3BOASAT OTIAAKY MMPOTPAMMBI?

6) Uto Takoe KOHTpOJIbHAS TOYKa?

7) Uto Takoe au3zacceMOaupoBaHue?

8) Jlns wero mpeaHa3zHaueHa Bkiaaka «I[IpocMoTp BBo1a/BBIBOIA»?

9) Kakumu cpeacrBamu cumyisitopa AVR Studio MoxHO BOCIONIB30BaThCs AJIS TPO-
CMOTpa 3Ha4eHU peructpoB-ykazarenen X, Y, Z?

10) Kakumu cpeactBamu cumyinsitopa AVR Studio MOXXKHO BOCHOJIB30BaThCS MPU HEOO-
XOJIMMOCTH OIICHUTH BPEMSsI UCTIOJTHEHHSI HEKOTOPOTO ()parMeHTa MPOrpaMmbl?

11) Kak ocymecTBisieTcss nporpaMMUpOBaHUE TIOPTOB?

12) KakoBa Beau4rHa BRIXOJHOTO TOKA OPTOB?

13) Kak ocy1iecTBiasieTcst BBI30B MOAIIPOTrPAMMBI B SI3bIKE acceMOep?

14) Kaxk ocymiecTBiseTcst epechiika HHGOpPMAaLUU U3 ONEPATUBHON MaMITH B PETHCTPHI
nporeccopa u 0opatHo?

15) Yro Takoe RISC-apxuTekrypa.

16) YUro xapakrepusyer MIPS.

17) Cxema pacnpeneneHus maMsTH.

18) IIporpaMMHBIil CUETUHK.

19) Paznmuuue dmdm-mamsaTa MukpokoHnTposuiepa 1 EEPROM.

20) Yro Takoe AJIY.

21) 3adem npeaHA3HAYCHBI PETUCTPHI BBOJ1a/BHIBO/IA.

22) Haznauenue ¢aaros peructpa cocrosinus (SREG). Ero ncnonszoBanue B apudmeTn-
YECKUX ONEepaLusiX.

23) AupexTuBbl acceMOiepa U UX OTIUYHE OT KOMaH]I.

Jlabopamopnas paboma No 2

H3yuenue apupmemuueckux KOMano.

1) Onenka BpeMEHHM HUCHOJIHEHUS HEKOTOPOTo (parMeHTa MporpaMMbl MoKa3aia 3Haye-
Hue 10 MKC mpu TakTOBOM YacToTe MUKpOKOHTposuiepa 2 MI'. Kakoe Bpems 3aiiMeT ee ucmod-
HeHue npu TakToBoi yacrore 10 MI'u?
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2) VYkaxuTe o0mMe YepThl W OTIWYHS IPOIECCOpa, MHUKPOIPOIECCOpa U MHKPO-
KOHTpOJLIEpa.
3) OcobenHoctu ocHOBHBIX coBpeMeHHBIX TuUroB [I3Y (Flash, EPROM, EEPROM,
EPROM c Y@ ctupanuem).
4) CpaBHUTB TapBapACKYIO U (OH-HEHMAaHOBCKYIO apXUTEKTYPHI.
5) IlpencraBnenue menbix gucesn B DBM: mpsMoil U TONMOJHUTETBHBIN KOkl [IpaBuma
orieparuii CI0KEeHUs U BBIYUTAHUS YUCEN B IPSIMOM U JOTOJIHUTEIHPHOM KOJIaX.
6) Apudmernueckue diaru nporeccopHoro sapa AVR, nx HazHaueHue.
7) Pazuuna mexay ¢uiaramu rnepeHoca 1 neperoyHeHus..
8) HapammBanue pa3psgHOCTH ONEpaIiii CII0KEHUSI.
9) HapamuBanue pa3psqHOCTH ONepaluili BBIYUTaHUSL.
10) Ocobennoctu peanu3anuu B AVR KOMaH1 HTHKPEMEHTA U JIEKPEMEHTA.
11) Peanuzanus onepanuu CiI0KEHUsI C KOHCTAHTOW Yepe3 KOMaHy BhIYUTAHUS.
12) Kak ¢ momomipio 8-pa3psaHbIX KOMaH/ CpaBHEHHUs OPraHM30BaTh CpaBHEHHUE Iepe-
MEHHBIX OoblIel paspsaaHocTu? [lepeMeHHON 1 KOHCTaHThI?
13) Kak KOppeKTHO CIOXUTh (BBIYECTH) JBA OINEpaHa pa3HOW pa3psIHOCTH, €CIU OHU
3HaKOBBbIC (0€33HAKOBKIC)?

Jlabopamopnas paboma Ne 3

H3yuenue pesxcumos adpecayuu, KOMaHo NepecolLior, KOMAHO Nepexo0os.

1) Haznauenue nupextun accemOiepa ORG u DB.

2) KocBenHnas aapecanusi, KOCBEHHas aJijpecalys ¢ MOCT-WHKPEMEHTOM U IpeIeKpeMeH-
TOM, KOCBEHHAasl aJipecalisi CO CMEIICHHUEM.

3) Komanapl nepechliok MEXy perucTpamMu U MaMsAThio JTaHHBIX.

4) KoMaHza nepecbulok MEXAY NaMsAThIO IPOrPaMM U pErUCTpaMHu.

5) Kakue pexxumsbl agpecaruu ucnoyib3yroTest B komanaax LDI, MOV, ST X+,r0?

6) Apxutektypsl npoueccopoB CISC u RISC.

7) Cootnomenue noustuii CISC, RISC, rapsapackoit u ¢hoH-HEHMaHOBCKOW apXUTEKTY-
pHI.

8) INocnemoBaTenbHOE M KOHBEHEPHOE BBIMOJTHEHNUE KOMAH]T.

9) IIporpamMMHBIN CYETUYMK: Ha3HAYCHHE, MOAU(HUKAIUS 3HAUCHUS TP TOCIEI0BATEIb-
HOM BBITIOJITHEHUW KOMAaH/]I ¥ MIPU BHIMOJTHEHUH KOMaH/ Mepeiadll YIpaBIICHHUS.

10) OObscHuTE, IOYeMy BpeMs BBIIIOJHEHHMS KOMAaH] YCIOBHBIX IE€PEXOJ0B Pa3IUYHO
JUISL cIy4yaeB, Korja rnepeaaya yrnpaBieHUs IPOUCXOIUT U HE TPOUCXOTUT.

11) Paguyc nefictBus komana nepexoaa. Crioco0 pacimpeHus paanyca JeHCTBUSI.

12) KoMaH1b1 YCTIOBHOTO BBITIOJIHEHUSI ClIeAyoIIe komaHapl. CTIoco0 X MPUMEHEHHUS.

13) ApXHUTEKTYpbI IIPOLIECCOPOB C HUCIIOJIB30BAHUEM PETUCTPA - aKKyMYJISTOpA U pEru-
cTpoBoro daiina.

14) OcHOBHBIE YEPTHI APXUTEKTYPBI IPOLIECCOPHOTO s/ipa MUKPOKOHTposiepoB AVR.

Jlabopamopnas paboma No 4

H3yuenue nocuteckux KOMano u KOMaHo co8uU208.

1) HazoBuTe iornueckue KOMaHbl.

2) Komanapl moOMTOBOM HHBEPCHUH U JIOTIOHEHHUS JI0 IBYX.

3) Kakum o6pazom peanuzyercs komanaa TST? Kakue criocoOsl ee peanu3aiiu BhI elie
MOXETE MPEII0KUTh?

4) Kakoe 3Hauenne npuaumaet ¢uiar C mpoiieccopa 1mnociie BHIIOTHEHU KOMaH/bl C/IBU-
ra?

5) Otnuuus apupMETUYECKOro U TOTUIECKOTO CIBUTOB.

6) Peanuzaius koMaH1 CABUTOB U BPALICHUS BJIEBO Yepe3 KOMaHbI CII0KEHHUS.

7) JlokaxkuTe, 9TO MPH BBHITIOJTHEHUU KOMaH cABHra (uar S OyieT sBIATHCS KOoNueh
¢nara C, ecau V npunumaet 3Hauenne N@C, a S Bcerna paeH NOV.
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8) AsropuTm peanusany onepanuu yMHOXKEHHSI ¢ TOMOLIbI0 KOMaH/ CBUTA U CIIOXKe-
HUSL.

Jlabopamopnas paboma Ne 5

Hzyuenue komano manunynsayuti ¢ oumamu. Mooyrenoe npoepammuposanue. Iloonpo-
epammul.

1) Onumure mporuecc BpI30Ba MOANPOrpaMMbI M BO3BpATa U3 HeEe.

2) OOBsicHUTE, TOUEMY KOMaH/IbI TIEPEX0/I0B, BHI30BA/BO3BpATa U3 MOANPOrPaMM TPeOy-
IOT JUIS CBOETO BBIMOJIHEHUS ABYX M OoJiee TaKTOB, TOTJA KaK OCTaJlbHble KOMaH/bI — TOJBKO
OJIVH TaKT?

3) Buabl xoMaH[ mepenauyd yrnpaBieHust (IepexoJibl/BBI30BBI, YCIOBHBIE/O€3yCIOBHBIE,
a0COJTIOTHBIE/OTHOCUTEIHHBIC/KOCBEHHBIE).

4) CpaBHUTE MOJYJIbHBIH 1 MOHOJIUTHBIN MOJIXOA K pa3paboTke MporpaMMHOro obecre-
YEHHUS.

5) Cnoco0sl nepeauu napaMeTpoB B MOANPOrpPaMMBI, BO3BPALICHUS pE3yJbTaTa, CoXpa-
HEHMsI KOHTEKCTa BBI3bIBAIOIIEH IPOTrPAMMBI.

6) Crioco0bl peanu3anuu cTeKa Uil XpaHeHHs ajipeca Bo3Bpara u3 moamnporpamMmsl. [Ipo-
0Js1eMBbl, CBA3aHHBIE C HCIIOJIb30BAHUEM CTEKa.

7) Kakumu cpeicTBaMd MOXKHO YCTaHOBHTH, COPOCHUTH, HHBEPTHPOBATH 3HAUYEHUS OT-
JIeTBbHBIX OMTOB PETUCTPOB OOIIETO HA3HAYCHUS?

8) Kakumu cpeacTBaMu MOXHO yCTaHOBUTBH, COPOCHUTH, WHBEPTUPOBATH 3HAUEHHS OT-
JIeTbHBIX OUTOB PETUCTPOB BBOAA/BBIBOIA?

9) Kakue cpencrsa B AVR cymecTByIoT Ui KOMMPOBAHUS 3HAUCHUH OTJENBHBIX OMTOB
W3 PETUCTpa B peructp?

INPAKTUYECKHUE 3AJAHUSA

Ilpaxmuueckoe 3adanue 1. Hccnedosanue pabomvl yuebHO20 MUKPONPOUECCOPHO20
KOHmMpoiepa.

Pa3o0partbcesi ¢ HAa3HAYeHHEeM OpraHoB ynpasJenusi 1 unaukanuu Y MK. Bei3Bats u
BBINOJHUTH Bce NMpeKTHBbI [13Y-MonnTOpa. 3aHecTn HCX0AHBbIE JaHHbIE B NAMATH U pe-
THCTPbI, CYNTATH NOJY4eHHbIE Pe3yJibTaThl.

Ilpaxmuueckoe 3adanue 2. Pazpabomxka, accembnuposanue, 3a2py3ka U 8bINOIHEHUE 8
OMAAOOYHOM pedcuMe NPoepammel Ha Accembnepe 011 00HOKpucmanbHo2o MII.

Pa3paboraTe anropuT™ BHIIOJHEHUS MMOCTABJICHHOM 3a/1adll U Ha €ro OCHOBE TEKCT Ipo-
rpaMMBbl Ha acceMmOuepe. 3aHeCTH TEKCT MPOTrpaMMbl B JIMCTUHT, O100PaTh KOABI ONepanuii Ko-
MaHJ, Ha3HaYUTh onepaHpl. HacTpouTs agpeca komaHa, Mpy HEOOXOAUMOCTH HCIOJIb30BATh B
KauecTBE ONEpaHI0B aJipeca NepexooB.

3anectn B O3Y YMK wucnonHsieMblid KOJ U UCXOAHBIE AaHHbIE. 3allyCTUTh MPOrpaMMy
114 UCIIOJIHEHUE, NIPOYMUTATh I[IOJYyYEHHBIE PE3YyJbTAThl. BBINOJHUTH MPOrpaMMy B IIOLIArOBOM
peXHMe U B peXUME C TOUKaMU pa3pbiBa. KOHTpoinpoBaTh UCIOIHEHHE OTAENbHBIX KoMaH . B
cllyyae HEMPaBUIBHOTO pe3ysibTaTa HAalTH U YCTPAHUTh OIIMOKH.

Ilpakmuueckoe 3a0anue 3. OcgoeHue MemoouKu paspabomra npocpammHozo obecnede-
Hus ona MK AVR na sizeike CU 6 cpede CodeVisionAVR.

PazpaGorare mporpammy cBeroanonHoW wuHAMkamuu Ha sa3pike CU B cpene
CodeVisionAVR Ha 6a3e MK ATmega328 nnmu ATmega2560. J{ns Beioopa ucrnonb3zyemoro MK
U TAaKTOBOW YaCTOThI, YCTAHOBKM pPEXHMMa IOpTa MCIOJIb30BaTh I€HEpaTop HCXOIHOrO Koja
CodeWizardAVR. BremonHute MojenupoBaHue (cumynsnuio) mpoekra. C  MOMOIIbIO
CodeVisionAVR 3arpy3uTh HCHONHSIEMYIO NpOrpaMMy B peajbHBI KOHTpojulep Ha 0aze
ATmega328 mim ATmega2560 (Arduino Uno unu Arduino ATmega2560).
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Ilpakmuueckoe 3a0anue 4. Peanuzayus LIIUM ons pecyruposku mowHocmu 8 Hacpyske
UU YAPAasieHus CKOpOCMbIO CEPEOOBULAMENSL.

Pazpaborates mporpammy renepamuu [IIMM cursama ¢ momomplo TaiMepa-CYeTYHKa.
Mopepuu3upoBaTh ee s 3aJaHus yriia MOBOPOTa pOTOpa CEpBOJABUTATENS. YTOJ MOBOPOTA PO-
TOpa 337aBaTh C MOMOIIBIO ABOMYHOTO KOJa, BBOAMMOI'O C MEPEKIIoYaTeNe, MOKIIOYEHHbBIX K
napajuieIbHOMY MOPTY.

Ipaxmuuecxoe 3adanue 5. Ucnonvzosanue ALl MK 01 uzmepenus HanpsijiceHus ¢ ul-
B000M pe3yibmama Ha HCUOKOKPUCTNATAUYECKULL MOOYITb.

Pazpabotars mporpamMmy AJisi U3MEpeHus: HanpspkeHus ¢ nomoibio AT, pe3ynbraT BbI-
Bect Ha KK Momyib.

3.2 3agaHud 11 IPOMEKYTOYHOM aTTeCTAMHU
KYPCOBOM IMPOEKT

KypcoBoii mpoekT BEIOJHAETCS B 6 ceMecTpe W peannsdyercs B (popmMe IMpakTUYECKOH
MOJTOTOBKH

Tema mpoexta «Pa3paboTka, BUpTyanbHOEe U (U3NYECKOE MOACTUPOBAHHE MHUKPO-
KOHTPOJJIEPHOI'O YCTPOHCTBAY.

Heap mpoekTa: 3aKperieHue TEOPETUUECKUX 3HaHUM M (HOPMUPOBAHHUE MPAKTUYECKUX
HaBBIKOB ITPOEKTUPOBAHHS MUKPOIPOLIECCOPHOTO YCTPOMCTBA, a TAKXKE MPHOOPETEHNE HABBIKOB
paboTHI C OTEUECTBEHHBIM U 3apyOEKHBIM HH(POPMAIITMOHHO-CIIPABOYHBIM MaTEPUATIOM.

BapuaHThl 3a1aHUH I NPOEKTHPOBAHUA

1) Pazpaborarh ycTpoiicTBO «berymuii oroHpy sl YIpaBICHUS COCTAaBHOW THUPJISTHION
U3 BOCBMHU OTACIBHBIX THPJIAHJ. YCTPOWCTBO JOJDKHO OOecreuuBaTh JBM)KEHHE OTHS B JIBYX
pa3HbIX HampasieHusix. [lepexitouenne HampaBiIeHUs IBUKEHUS JTOJDKHO OCYHIECTBISATHCSA MPU
OMOUIM nepekitoyarens. Harpyska B KakJoM KaHalle — JJaMIIbl HaKaJIMBaHUs MOIIHOCTBI0 1000
Bt ¢ nmanpsokenuem 220 B. OGecnieunTh raJbBaHMYECKYIO Pa3BsA3Ky CHIIOBOM YacTH W TMPEy-
cmotpeTh cBs3b ¢ IIK mo unrepdeiicy USB.

2) PaspabGotath BoabTMETp Ha ocHOBe BHyTpeHHero AIlllIl mukpokoHTposIepa
ATmega328 c BBIBOJIOM 3HAYEHHS B IBOMYHOM BUJE HA § CBETOAMOI0B, OJKIIOUEHHBIX K I1OP-
Ty. [Ipemycmotpets cBsi3b ¢ [1K no unrepdeiicy RS-232.

3) PazpabGorath BoJabTMETp Ha ocHoBe BHyTpeHHero ALl MukpokoHTposIepa
ATmega328 ¢ BbIBOJOM 3HaUeHUs Ha CUMBONIBHBIN JKK-Momynb. ObecneunTh rajibBaHUYECKYIO
pa3Bs3Ky CHIIOBOM YacTH U npeaycMoTpeTs cBsi3b ¢ [1IK mo nuntepdeiicy USB.

4) Pazpaborate TepmomMeTp Ha ocHOBe natuynka DS1820 ¢ untepdeiicom 1-Wire u Muk-
poxoHTposiepa ATmega328 ¢ BbIBOOM 3HaueHus Ha cuMBOJIbHBIA JKK-monyns. Ilpenycmor-
petsb cBsi3b ¢ [1K mo untepdericy RS-232.

5) Pa3zpaborats TepmMomeTp Ha ocHOBe naturmka DS1621 ¢ untepdeiicom 12C u Mukpo-
koHTpoiiepa ATmega328 ¢ BbrIBOgOM 3HaueHus1 Ha CUMBOIBHBIA JKK-momymnb. OOecrieunth
rajJbBaHMYECKYIO Pa3BsA3Ky CHJIOBOM YacTH U mpeaycMoTpeTh cBsi3b ¢ [IK mo untepdeiicy USB.

6) Pa3zpaborars BosbT™MeTp Ha ocHOBe BHemrHero ALl AD7896 ¢ unrepdeiicom SPI u
MukpokoHTposuiepa ATmega328 c¢ BeiBogoM 3HaueHHs Ha cuMBoibHBIN JKK-monyne. Ilpeny-
cMoTpeTh cBs3b ¢ [IK mo uaTepdeiicy RS-232.

7) PazpabotaTh ycTpoiCTBO ympaBieHHs] OUTIONSPHBIM LIArOBBIM JBHUTaTeleM. Y CTPOIA-
CTBO JIOJKHO oOecrevynBaTh BpallleHHe JBUTATeNsl B ABYX pa3HbIX HampaBieHusax. [lepexitode-
HUE HaIlpaBJICHUs JBM)KEHUS JIOJKHO OCYILECTBIATHCS NPH IOMOLIM nepextouarens. lpeny-
CMOTPETh M3MEHEHHE CKOPOCTH BpAallleHUs JIBUTATENS C MOMOIIBIO MOTEHIIMOMETpPa, MOAKIIIO-
yeHHOro K BHyTpeHHeMy AIlIl. OGecrneynTh ranbBaHUYECKYIO pPa3Bs3Ky CHIJIOBOW YacTH H
npeaycMoTpeTh cBs3b ¢ [IK mo uaTepdeiicy USB.
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8) Pa3paboTarh ycTpoiicTBO ympaBieHus cepBoaBuratenem. [loBopoT Bana cepBoaBHra-
TeNd 3aJaBaTh BpAIEHHUEM pOTOpa MOTEHIMOMETpA, MOAKIIOYeHHOro k BHemHemy AILIIL
[Ipenycmotpets cBs3b ¢ 11K mo untepdeticy RS-232.

9) Pa3zpaboTaTth yCTpOWCTBO YIIpaBJCHHUS HANpPaBICHHUEM M CKOPOCTHIO BpamieHus 12-
BOJIbTHOT'O JIBUTaTells MIOCTOSIHHOTO ToKa. HampaBieHue u CcKopocTh BpallleHUs 3a1aBaTh JIBYX-
MO3UIIMOHHBIMH TiepekiouaTessMu. O0ecneunTh raibBaHUUECKYIO0 pa3Bsi3Ky CHIJIOBOW YacTH U
npexycmotpets cBs3b ¢ [IK mo untepdeiicy USB.

10) Pa3zpaborarh reHepaTop 3BYKOBOI'O CHUTHAJIa, OCHOBHAs 4acTOTa KOTOPOTO IMPOTOpP-
oHanbHa GoToToKy portoaunoaa. Ilpenycmorpets cBs3sb ¢ [1IK o unrepdeiicy RS-232.

11) Pa3zpaboTtath 2JI€KTPOHHBIE BECHl HA OCHOBE TEH30MOCTa C BhIBOJOM Ha JKK-MomyIb.
ObecneunTh TajJbBaHMUYECKYIO Pa3BA3KY CHUIIOBOM YacTH M mpeaycMoTpeTh cBsa3b ¢ [IK mo un-
tepdeticy USB.

[TepeueHp BOPOCOB, MOIEKALINX pa3padboOTKe:
e AHAJIU3 QHAJIOTOB U CYIIECTBYIOIIUX TEXHUYECKUX PEILICHUI;
e (YHKIMOHAJIBHAS CXEMa YCTPOUCTBA U €€ ONICaHHCE;
o 000CHOBaHME BHIOOpa IEMEHTHOM 0a3bl,
e TPUHOMNHMAIBGHAS CXeMa YCTPOWCTBA, BBINOJIHEHHAs OT PYKH WIH C TNPHUMEHEHHEM
CpEeACTB MAIIMHHOW TpadyKy, U ee ONHCAHUE;
e TIEpeueHb (Crenu(PUKAINIO) STIEMEHTOB;
e  AITOPUTM PAaOOTHI YCTPOHCTBA (CTPYKTYPHYIO CXEMY IPOTPaMMBI);
e TEKCT MporpamMMbl paboThl ycTpoiicTBa Ha si3bike CU;
e CUMYJILHA WIK MaKETHPOBaHUE pabOTHI YCTPOWCTBA.
[Tepeuens rpadguyeckoro Marepuana:
- (YHKIMOHATbHAS W TPHHIUIHAIGHAS DICKTPUUECKHE CXEMBI, aJITOPHUTM pabOThI

YCTPOMCTBA.
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Jlucr perucrpanun usmenenui k PI1J1

Homep mpoTokoia 3acenanust kKadeapsl,
AaTa YTBCPKACHUS U3MCHCHUA

KonnuectBo
CTpaHHULL
N3MEHEHUS

Iloxmice
pa3paboTunka

PIIT
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