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1 Bseaenmune

PaGouass mporpammMa u (GOHI OICHOYHBIX CPEACTB  TUCHUIUIMHBI  «OCHOBBI
MUKPOIIPOLIECCOPHON TEXHUKH» COCTaBJIEHA B COOTBETCTBHM C TpeOOBaHUAMU (enepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa, YTBEP)KIACHHOTO NPUKA30M MHUHHUCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @eneparu Ne 927 ot 19.09.2017, u ocHOBHO#M mipodeccuo-
HAIBHON O00pa30BaTebHONH MPOTrpaMMbl TMOATOTOBKU «IIpOMBINIICHHAS JIIEKTPOHHKA) TIO
HanpasyieHuto 11.03.04 "OnekTpoHrKa U HAHOSJIEKTPOHUKA'".

[IpakTuueckasi MOArOTOBKA peaju3yeTcsi Ha OCHOBE:

[Ipodeccuonanpusbiii crangapt 29.007 «CIIEHUAJIMCT 1O ITPOEKTHMPOBAHUIO
MUKPO 1 HAHOPA3MEPHbLIX SJIEKTPOMEXAHUYECKUX CUCTEM».

O6oOmenHas TpymoBas (yHkiusa: A. Pa3paboTka NpUHIUIMHAIBHON AIICKTPHYECKOM
CXEMbI MUKPO3JIEKTPOMEXAHUYECKON CUCTEMBI.

O606mmenHas Tpynoas ¢pyukius: F. PazpaboTka KoMIiekTa KOHCTPYKTOPCKOM U TEXHHU-
YECKOM JOKYMEHTAIIMU Ha MUKPOXJIEKTPOMEXaHUUYECKYIO CUCTEMY

H3-7 OcHOBBI MUKPOCHUCTEMHON TEXHUKH.

OcBoeHHEe 0OCHOB MUKPOMPOIIECCOPHON TEXHUKH, ((OPMUPOBAHKE HABBIKOB pa3pa-
iii?;ﬁ 00TKH ANNapaTHbIX 1 POrPAMMHBIX CPEICTB MUKPOIPOLECCOPHBIX YCTPOKCTB,
mpe | YMCHUI pa3pabarTeiBaTh IPOCKTHYIO U KOHCTPYKTOPCKYFO JOKYMCHTALIMIO Ha JaH-
HBIC YCTPOWCTBA B COOTBETCTBUH C HOPMATUBHBIMU TPEOOBAHHSIMHU.
OcHOB- | OCHOBHBIE MOHATHUS, KIACCH(PHUKALMA U CTPYKTYPa MEKPOIIPOLIECCOPHBIX
HBIC YCTPOMCTB.
pasyieii/ Crpykrypa CISC mukpormnpoieccopa u noctpoerne MIT ycTpoiicTBa Ha €ro 0OCHOBE.
;ill\gzln- Cucrema KOMaH[ ¥ IPOrpaMMHUPOBAaHUE Ha acceMOepe CISC“ MHUKPOIIpOIIeccopa.
IIHHEL [Tapametpsl u apxurextypa RISC mukpokontposepos cemeiictBa AVR.
PaspaboTtka nporpammuoro obecrieuenus B cpene AVR Studio.
Paspabotka nmporpamMmMuoro o6ecrnieuenus Ha si3pike CU B cpene CodeVision.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHUs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

ITpouecc m3ydyeHus nucuuIIMHbl «OCHOBBI MUKPOIPOLECCOPHONH TEXHUKM» HaIpaBIIE€H
Ha opMUpoOBaHuE ciaeayomux koMereH il B coorBercTtBuu ¢ ®I'OC BO u ocHoBHOI 00pa-

30BaTeNbHON IporpaMmoii (Tabmuua 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I W MHAUKATOPBI UX JOCTUKCHUS

Konx n HanmeHoBaHue WNHauKaTopel TOCTUKEHUS [Inanupyemslie pe3ysbTaThl
KOMIIETEHIINH 00y4YeHHMsI 110 TUCHUIUIMHE
[Tpodeccuonanbhble
[1K-2. Cnocoben ITK-2.1 3HaeT npUHLIUIIBI TOCTPOE- - 3HaTh NPUHIUIIBI TPOEKTH-
OCYIIECTBIISATh HUSl TEXHUYECKOTO 33/IaHU [P pa3- | pOBaHMsSI YCTPONCTB MUKPO-
KOHTpOJIb paboTKe IEKTPOHHBIX OJIOKOB IIPOLIECCOPHON TEXHUKH B CO-
COOTBETCTBUS OTBETCTBUHU C TEXHUUECKUM
pa3pabaTbIBa€MbIX 3aJlaHuEM
IIPOEKTOB U [1IK-2.2 YmMmeert ucnoap30BaTh HOp- - YMeTh UCI0JIb30BaTh CIpa-
TEXHUUYECKOHN MaTHUBHBIE U CIIPAaBOYHBIE TaHHBIE BOYHBIE JIaHHBIE ITPU MPOEKTH-
JIOKYMEHTaIuu pU pa3paboOTKe MPOEKTHO- POBaHUH YCTPOICTB MUKPO-
CTaHapTaM, KOHCTPYKTOPCKOM JTOKYMEHTALMH ITPOLIECCOPHON TEXHUKHU
TEXHUYECKUM [1K-2.3 Bnaneer HaBbikamu opopM- | - Biazners HaBbIkaMu ohopm-
YCIJIOBUSIM U IDYTUM | JIEHUS IPOEKTHO-KOHCTPYKTOPCKOM | JIEHUS IPOEKTHOM TOKyMEHTa-
HOPMAaTHUBHBIM JIOKYMEHTAIlUU B COOTBETCTBHHU CO 1M B COOTBETCTBUH CO CTaH-
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JIOKyMEHTaM CTaHJapTaMH JapTamMu

3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Juciuminaa «OCHOBBI MUKPOIIPOLIECCOPHON TEXHUKU» M3y4daeTcs Ha 3 Kypce B 6 ce-
MecTpe.

JucuumiuHa BXOAUT B cocTaB 0soka 1 «JlucuumiuHel (MOIYIN)» U OTHOCUTCS K YacTH,
dopmMHpyeMoii yuaCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH.

J71s OCBOEHUS JUCIUILTUHBI HEOOXOIUMBI 3HAHUSI, YMEHHUSI, HABBIKU U / UITU OIBIT MpaK-
TUYECKOH IeSATETbHOCTH, CPOPMHUPOBAHHBIC B MPOLIECCE N3YUEHUS NUCIUILINH / TPAKTUK:
«b1.B.09 Cxemorexuuka», «b1.B.JIB.02.01 Dkcruryaramnus ¥ CEpBUC TEXHOJIOTHIECKOTO 000py-
noBanwusiy, «b1.B.J1B.02.02 PeMoHT 1 00CTy’)KHBaHHE TEXHOJIOTHIECKOTO 000PYA0BAHUS.

3HaHMsI, YMEHUS U HABBIKU, CPOPMUPOBAHHBIC MTPU U3YUEHUH TUCHUILINHBI « OCHOBBI
MHUKPOIPOIIECCOPHON TEXHUKN», OyIyT BOCTPEOOBAHBI IPH U3YYEHUH MOCIEAYIOIINX TUCITH-
mwnH: «b1.B.15 Cpencta otoOpakenus undopmaruny, «b1.B.17 PaauosnexkrporHoe o6opy-
JIOBaHUE MOABIKHBIX 00beKTOBY, «b1.B.20 IIpoekTrpoBanue 37eKTPOHHBIX CXEMY,
«b2.B.01(IT) ITpon3BoacTBeHHast MpaKkTUKa (TEXHOJIOTHYECKas (MIPOSKTHO-TEXHOJIOTHYECKAs)
npakTuka)y, «b2.B.02(I1x) [IpousBoacTBeHHas NpaKkTUKa (IIPEAIUIUIOMHAS PAKTUKA)Y.

Juctuminaa «OCHOBBI MUKPOIIPOIIECCOPHOM TEXHUKUY» YaCTHUYHO peanusyeTcs B Gop-
M€ IPaKTUYeCKOM MOAroToBKHU. [IpakTHueckasl moAroroBka OpraHu3yeTcsl IyTeM MpPOBEECHUS
MPaKTUYECKUX 3aHATHI U J1a0OpaTOPHBIX padoT.

Jucuunnuza «OCHOBBI MUKPOIIPOLIECCOPHOIN TEXHUKN» B paMKax BOCIIUTATEIbHOM pa-
00ThI HallpaByieHa Ha GOpMUPOBaHKE Yy 00YYAIOIIUXCS AKTUBHON I'Pa)KTaHCKOW MO3UINH, YBa-
KEHHS K IIpaBaM M CBOOO/1aM YeIoBeKa, 3HAHUS IPABOBBIX OCHOB M 3aKOHOB, BOCIIUTAHHE TYB-
CTBa OTBETCTBEHHOCTHU WJIM YMEHHS apTyMEHTHUPOBATh, CAMOCTOSITEIbBHO MBICIIUTh, Pa3BUBAET
TBOPYECTBO, NPOPECCHOHATIBHBIE YMEHHS WIIM TBOPUECKU PA3BUTOM JTMYHOCTH, CHCTEMBI OCO-
3HAHHBIX 3HAHUH, OTBETCTBEHHOCTH 32 BBIMOJIHEHHE YUeOHO-IIPOU3BOICTBEHHBIX 3aJaHUIA U T.1I.

4  O0beM ITMCUHUNIHHBI (MOAYJIS1) B 3a4eTHBIX eIMHHUIAX € YKA3aHHEM KOJHYecTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommxcs ¢
npenojaasareseM (110 BUAaM y4eOHBIX 3aHATHII) U HA CAMOCTOSITEJILHYIO PadoTy
00y4yarIuXxcs

OO01mmas TpyI0eMKOCTh (00beM) TUCITUTUIHHBI cocTaBiseT 5 3.e., 180 akax. gac.
Pacrnipenenenne o6beMa AUCIUITTUHBI (MOIYIS) 11O BUAAM YY€OHBIX 3aHATUHN MPEICTaB-

JIEHO B Tabimue 2.

Tabmauna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM yYEOHBIX 3aHATHH

Bcero akanemu-

O0BbeM IUCHUNIINHBI
YeCKHUX 4aCOB

OO0miast TpyA0€MKOCTh TUCIUTLIMHBI 180

KonTakTHas aynuTopHas padora 00y4aommxcs ¢ npenogaBaresiemM 80
(o Bu1amM y4yeOHbIX 3aHATHI), BCEro

B ToM uucie:

3AaHATHSA JEKIHOHHOI'0 THIIA (J'ICKI_II/II/I 1 UHBIC y‘-Ie6HBIC 3aHATUA, IIPEAY-

CMaTpHUBAIOIIME TPEUMYIIECTBEHHYIO Nepeaady yueOHoil nHpopmanuu 32
ne1arornyecKUMH paboOTHUKAMH )
3aHATHS CEMHHAPCKOI0 TUIA (CEMUHAPBI, IPAKTUUECKHUE 3aHSITHS, TPAK- 48

TUKYMBI, JIJAOOPATOPHBIE padOTHI, KOJUIOKBUYMBI M MHBIC AaHAJIOTHYHBIE 3a-
HSATHS)
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O0beM TUCHUNIINHBI

Bcero akagemu-
YeCKHUX 4YacOB

CamocrosiTesibHAsi padoTa 00y4alIIMXCS U KOHTAKTHas padora,
BKJIIOYAIOIIAsl TPYNIIOBbIE KOHCYIbTAIlMU, MHIUBUIYAIbHYIO paboTy 00y-
YaIOMIMXCS C MPENoaBaTessiMU (B TOM YUCIIE HHIUBUAYaTbHbIE KOHCYIb-

N . 100
TaIM ); B3aUMOJICHCTBUE B 3JIEKTPOHHON HH(DOPMAIIMOHHO-
00pa3oBaTeNLHON cpejie By3a
[TpomexxyTounas arrectanus o0yqaromuxcs — KypcoBoit mpoekr, 3a4er ¢ 0

OLIEHKOH

5 Coaep:xaHue TMCUUILTHHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3zaesiaM) ¢ ykazaHueM OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHUX

4acoB M BH/IOB Y4eOHOH padoThI

Tabmuna 3 — CtpykTypa U coepKaHue JUCIUILTUHBI (MOTYJIs)

HaumeHnoBanue pa3aciioB, TCM
" COACP)KaHNEC MaTCpuaia

Bunel yueGHoit paboThl, BKITIOYas ca-
MOCTOSITEIIEHYIO pa0OTy 00ydJaronuxcs
U TPYJO0EMKOCTH (B yacax

Konraktnas pabora npenoga- | CPC
BaTellsl ¢ 00yYarOIMMUCS

Jlex | Cemunap- | Jlabopa-
M | ckue (Ipak- | TOpHBIE
THUYECKHE | 3aHSATHSA
3aHATHUSA)

Pazjnen 1. OcHoBHBIE MOHATHS, KJIAacCUPUKATUS U
CTPYKTYpPa MHKPOINIPOLIECCOPHBIX YCTPOHCTB

Tema 1.1 Mukponpoueccopbl # MUKPOKOHTPOJLIe-
pbl. OCHOBHBIC IOHATHS, KJIacCHPUKANMA.
LenTpansHoe nporieccoproe yctpoiicto (LIITY).
Muxkponpoueccop. OTHOKpHUCTaIbHBII MUKPOIPOLEC-
cop. MHorokpucTansHbIi MUKpoIpoueccop. Mukpo-
KOHTPOJLIED.

Tema 1.2 CTpyKTypa MHKPONIPOIECCOPHOTO
ycrpoiicTBa. Tunsl apxurexktyp MIIL.

CrpyKkTypHas cxema MUKPOIIPOIIECCOPHOTO YCTPOii-
CTBa, HA3HAYEHHUE IIIHMH U OJIOKOB.

MII ¢ rapsapackoii apxutexrypoii; MII ¢ ¢ponHeiima-
HoBckoi apxutektypoit; MII tuna CISC (Complex
Instruction Set Computing) ¢ mosHEIM HA0OPOM KO-
man; MIT tuma RISC (Reduced Instruction Set
Computing) ¢ cCOkpaleHHbIM HA0OpPOM KOMAaH/I.

HBy‘IeHI/IC TCOPCTUICCKHUX pa3aCJI0B AUCHHUIIJINHBI

Paznen 2. Crpykrypa CISC mukpomnpoueccopa u
noctpoenue MII ycTpoiicTBa Ha ero 0OCHOBe

Tema 2.1 TunoBasi CTPyKTypa MHKPOIIpOIeccopa.
ApHUPMETHKO-TIOTHIECKOE YCTPONCTBO, aKKYMYJISITOP,
PETuCTpHI 00IEro Ha3HAYEHUS, pETUCTp (IIaroB, aj-
PECHBIE PErHCTPBI - CUETYNK KOMAH U yKa3aTellb CTe-
Ka, pETUCTp KOMaH [, AemndpaTop KOMaHI U YCTPOi-
CTBO YIIPABIEHUs, PETUCTP a/ipeca, pErUCTpbl BPEMEH-
HOT'0 XpaHeHus!, OypepHbIe CXEMBI.




HanmenoBanmne pasaciioB, TEM
" COACPKAHUEC MaTCpUalia

Bunpl yueGHOI paboThI, BKIIFOYAs ca-
MOCTOSITEIbHYIO pab0Ty 00y4aromuxcs

U TPYJIOEMKOCTH (B yacax

KonraktHas pabota npenoja-
BaTellsi ¢ 00yJarOIMMUCS

Jlex | Cemunap- | Jlabopa-
UM | ckue (Ipak- | TOpHbBIE
TUYECKHE | 3aHSATHS
3aHATHUSA)

CPC

Tema 2.2 Opranusaunusi MII ycTpoiicTBa Ha ocHOBe
8-pa3psiiHOro MUKpoIpoLeccopa.

Oo6Bs3ka [ITY HeoOXoauMbIMU (yHKITHOHATBHBIMHU
y3iaMu it iosrydenust pynkiuonupytromieit MII cu-
cTeMbl (HCTIOJIb30BaHKE y3J1a HauaJbHOTro copoca, cxe-
MBI TAKTUPOBAHUSA, AeIU(ppaTOpa aApecoB MaMsITH,
noaxiroueHue [13Y u O3V, HazHaueHue U opraHu3a-
IIUS CTeKa M CUCTEMBI IPEPHIBAHUN).

Tema 2.3 O030p cnenuaJIu3uPOBAHHBIX HHTEP-
¢eiicubix BUC npas peasuzanuu MII cucremsl u
NMOJKJII0YEHHUs] BHELIHHUX YCTPOMCTB.

I'eHepaTop TaKTOBBIX UMITYJIbCOB, Oy(QEpHBIH peructp,
JIByHAIpaBJICHHBIN IUHHBIN GopMupoBaTesb, CUCTEM-
HBI KOHTPOJLIEDP, IPOrPaMMHUPYEMBbIH IapajlIeIbHbII
ajanTep, MporpaMMUpPyEMbIi TTOCIEe0BATEIbHbBIN
ajzanrep, IporpaMMHUpPyEMBbIi TaliMep, IpOrpaMMHUpye-
MBI KOHTPOJUIEDP IPEPBIBAHUMN, IIPOTPAMMHPYEMBbII
KOHTPOJIIEP KIABHATYPbl M HHAUKALIUU.

Tema 2.4 3HAKOMCTBO ¢ Y4eOHBIM MHKPOIPOILeC-
copHbIM KoHTpOJLIepoM (YMK) Ha 0a3e oqHOKpU-
craabpHOoro MII.

N3yuenne cxeMHoil peasmzannu Y MK.
Hcnons3osanue [13Y-moHuTOpa, Kak npocTenmein
OTIEPALIMOHHON CHCTEMBI JUIsl 3arpy3KH M 3aITyCKa IMpo-
rpaMMBl TI0JIb30BATENs, a TAKXKE /TS €€ OTIIAJKH.
W3yuenne nupekrus 113Y-monuropa.

HUccnenoBanue padorst YMK.*

2*

HBy‘IeHI/IC TCOPCTUICCKUX pa3CjIOB AUCHHUIIJINHDI,
MMOATOTOBKA K 3aHATHUAM CCMUHAPCKOI'O THIIA

14

Pa3nes 3. Cucrema KOMaH/ M NPOrPaMMHPOBaHUe
Ha accemOJepe CISC mukponpoueccopa

Tema 3.1 @opmaTsl U BbInoaHeHue komana B MII.
00630p cuctemsl komana MIT 18080.

®opmatbl KOMaH/, KOJI ONIEPALMH U OTIEPAHJIbI, LIUKIT
KOMaH/IbI, [IMKJT IMAHBI (MAITWHHBIA [IAKT) 1 MaIlliH-
HBIN TaKT.

MaluHHI KO 1 MHEMOHUKA KOMaH, SI3bIK AcceM-
oep.

Komanap! nepecbuiky, apuMeTHIecKre KOMaH/Ibl,
JIOTUYECKHE KOMaH/Ibl, JOPMUPOBAHUE U pabOTa CTEKA.

Komannpl nepexoia, KOMaH bl BbI30Ba MOJIIPOrPaMM U
BO3BpaTa U3 HUX, KOMaH]Ibl CABUTa, KOMAaHABI BBO-
a/BBIBOJIA, CIIEIIHAIbHBIE KOMAaHIbI.

Pa3pa60TKa, aCCCM6J'II/IpOBaHI/Ie, 3arpy3Ka 1 BBIIIOJIHE-

2*
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HanmenoBanmne pasaciioB, TEM
" COACPKAHUEC MaTCpUalia

Bunpl yueGHOI paboThI, BKIIFOYAs ca-
MOCTOSITEIbHYIO pab0Ty 00y4aromuxcs

U TPYJIOEMKOCTH (B yacax

KonraktHas pabota npenoja-
BaTellsi ¢ 00yJarOIMMUCS

Jlex | Cemunap- | Jlabopa-
UM | ckue (Ipak- | TOpHbBIE
TUYECKHE | 3aHSATHS
3aHATHUSA)

CPC

HHE B OTJIAJIOYHOM PEXHME IPOrpaMMbl Ha AcceMOIe-
pe st omHOKpHUCTaIbHOTO MIT.*

Tema 3.2 CucTeMBbI CUUCIEHUSI, TPeo0pa3oBanmne
yuceJ, padoTa co 3HAKOBbIMH YHCJIAMH, peajnu3a-
IMSA BHIYMCIEHHSI MAaTeMAaTHYeCKUX (PYHKIMHA.
[IpeacraBnenue u npeobpa3oBaHUe YUCEN B IBOUY-
HYI0, LIECTHAJUATUPUYHYIO U NECATUYHYIO CUCTEMY
curcieHus. JIBonyHo-aecsaTuuHbii koa. CioxeHue,
BbIUUTAaHUE, YMHOKEHHE U J€JICHUE TBOMYHBIX YUCEN.
[IpencraBieHne 3HaKOBBIX YUCEN B IOMOJIHUTEIBHOM
KOJZE.

Bo3MoxHOCTE pacimupenus paspsaHoit cetku MIL
Beruucnenust ¢ puKkcUpoBaHHOM U C IIaBaroOIIeH Tou-
KOH.

HaxosxneHue cloxHbIX MaTeMaTHYECKUX (QYHKIUH B
MII ¢ nomoup0 NOAIIPOrpaMM BEIYUCIIEHUH CTEIICH-
HBIX ps10B. Vcnionb3oBaHue apu(hMETHIECKOro Co-
MPOIECCOpA C TIABAIOIIEN TOUKOM.

Tema 3.3 PazpaboTka nporpaMm Ha si3bike AcceM-
0.aep.

JluctuHr mporpaMMebl. ITambl pa3pabOTKH MPOCTHIX
nporpamm. «PydHoe» 1 «kKOMIBIOTEPHOE» acCeMOITH-
pOBaHME IPOTPaMMBbI. 3aHECEHUE MMPOTPAMMEI U HC-
XOJIHBIX JIaHHBIX B naMaTh Y MK. Breinonnenue npo-
rpaMMBbI B aBTOMaTHYECKOM PEKHUME U B PEIKUME T10-
[IarOBOM OTIAJIKH.

N3ydeHne TeopeTHUECKUX pa3enoB AUCLUILINHBI,
MOJIOTOBKA K 3aHATUSAM CEMHUHAPCKOT0 THIIA, OJArO-
toBka 1 opopmuenune KI1

14

Paznen 4. [lapamerps! n apxutekrypa RISC muk-
POKOHTpOJLIIEpOB cemeiicTBa AVR

Tema 4.1 XapakTepucTuka MUKPOKOHTPOJJIEPOB
cemeiictea AVR.

OcHoBHBIE 0COOCHHOCTH MUKPOKOHTpoutepoB AVR.
ITapameTtpsr MukpokonTposiepa ATmegalo.
VYcnoBHoe rpadguueckoe 0003HaYeHHE MUKPOKOHTPOJI-
aepa.

Tema 4.2 CTpyKTypHasi cxeMa MUKPOKOHTPOJLIepa
AVR.

Opranuszanus IporpaMMHON NaMATH U JOCTYIIA K HEH.
Opranunzanus namsati faHabeix (O3Y, peructpoBast na-
MSITh, SHEPTOHE3aBUCUMAsI TAMSTh JAHHBIX).
ApHUPMETHKO-TIOTHIECKOE YCTPOHUCTBO U PETHCTP CO-
CTOsIHUSI ITpoLieccopa, Ha3HaueHue (paaros.




HanmenoBanmne pasaciioB, TEM
" COACPKAHUEC MaTCpUalia

Bunpl yueGHOI paboThI, BKIIFOYAs ca-
MOCTOSITEIbHYIO pab0Ty 00y4aromuxcs

U TPYJIOEMKOCTH (B yacax

KonraktHas pabota npenoja-
BaTellsi ¢ 00yJarOIMMUCS

JIex
1005051

Cemunap-
ckue (Impak-
TUYECKUE
3aHATHUSA)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 4.3 BeTpoeHHbIE Y3JIbI IS CBSI3H ¢ BHEIITHH-
MH YCTPOHCTBaAMHU.

[TapannensHble TOPTHI BBO1A/BBIBOAA.

[Toacucrema npeppiBaHUN MUKPOKOHTPOJIIEPA.
Taiimepsl/cueTunku (peKuMBbl pabOTHI TaiiMe-
pOB/CUETYMKOB, pexkuMbl Teneparopa IUM (PWM),
cropoxeBoii Taiimep (Watchdog Timer)).

[TocnenoBarenbHbIi epudepuiinbiii naTepderic — SPI.

UART - yHuBepcanbHbIN MOCIeA0BaTEIbHBIN TOPT.
2-TIpOBOJIHBIN MocieoBateabHbId uHTepderic TWI.
AHAaIOroBBIi KOMIIAPaToP.

AHaoro-1udpoBoii mpeodpa3oBaTeb.

Tema 4.4 MeToasbl aapecaniiy ¥ cCHCTeMa KOMAH/
AVR.

Mertozp! anpecanuu (perucTpoBas aapecarys, Hero-
CPEACTBEHHAs afpecanys, npsmas ajapecanus, KOCBeH-
Hasl pETHCTPOBAs AIpECaLysl, CTEKOBAs aJjpecariusi).
Cucrtema xkoMaHz (KOMaH/bI I€peJadn JaHHBIX, KO-
MaH/Ibl Iepeiauy yIpaBlIeHUs, apuMeTH4ecKue u jo-
T'MYECKHE KOMaH/Ibl, KOMaH/Ibl CZIBUTOB U OMTOBBIE).

N3yueHne TeOpeTHUECKUX Pa3/esIoB TUCIUILUIUHBL,
MOJrOTOBKA K 3aHATHUSAM CEMUHAPCKOTO THUIA, TIOATO-
ToBka 1 opopmienue KII

14

Paznen 5. PazpadoTka nporpaMMHOro odecrevyeHust
B cpene AVR Studio.

Hcnons30BaHue UHTETPUPOBAHHOMN CPE/Ibl pa3paboTKu
AVR Studio ans pazpabotku nporpamm.*

4*

W3y4yeHue pexrMoB ajipecaliii, KOMaH I IepeChUIOK,
KOMaH]I Iepexo10B.*

4*

N3yuenue apupmMeTHdeckux Komaum. ™

8*

W3ydenune 1orndeckux KOMaH ¥ KOMaH/I CIBUTOB.™

8*

M3yueHnre koMaH]1 MaHUITYJISIHN ¢ OuTamu. Momyb-
Hoe nporpamMmmupoBanue. [lognporpammsl. ™

8*

W3yyeHue TeOpeTHYECKUX Pa3AeOB AUCIUILUINHEI,
MOJIrOTOBKA K 3aHATHUSAM CEMUHAPCKOTO THUIA, TIOATO-
ToBka 1 oopmienue KII

36

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

Tema 6.1 UcnoJsib30BaHne aBTOMATHYECKOIO FeHe-
paropa ucxoanoro kogaa CodeWizardAVR

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

OcBoeHHE METOIMKN Pa3padOTKa MPOrpPaMMHOTO
obecrnieyenns 1t MK AVR na s3pike CU B cpene

4*
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Bunpl yueGHOI paboThI, BKIIFOYAs ca-
MOCTOSITEIbHYIO pab0Ty 00y4aromuxcs
U TPYIOEMKOCTb (B yacax

Konraktnas pabora npenoga- | CPC
HaunmenoBanue pa3nenos, Tem
BaTesis ¢ 00yJaromuMuUCs
U COJEep KaHUE MaTepuana
Jlex | Cemunap- | Jlabopa-
UU | ckue (pak- | TOpHBIE
THUYECKHUE 3aHATUS
3aHATHUSA)
CodeVisionAVR.*
Peanuzanus MM aiist perynnpoBKHA MOITHOCTH B
Harpy3Ke I YIPaBJICHUs] CKOPOCTBHIO CEPBOIBUTATE- 4*
*
Jsl.
UcnonbzoBanue AT MK st usmepenus Hanpsoke-
HUs C BBIBOJOM pPe3yJIbTaTa Ha KUIAKOKPUCTAIINYE- 4*
CKHMI MOZTYJTb. ™
N3ydeHne TeopeTHYeCKUX pa3aesioB AUCHUIUINHBI,
MOJIrOTOBKA K 3aHATUSAM CEMHUHAPCKOTO THIIA, OArO- 18
toBKka 1 ohopmienune KI1
HNUTOI'O no gucnuminHe 32 16 32 100

* peanuzyercs B (hopMe MPAKTHYECKOM MOATOTOBKH

6 BHeayauTopHasi caMOCTOSAITEIbHAsI Pa60oTa 00yYAIIUXCH MO JUCHUTLINHE
(MonayJr0)

[Ipy mIaHUPOBAaHWUU CAMOCTOSITENIILHOM pPa0OThI CTYACHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBAThCS CJICAYIOIIUM PACTIPE/ICICHHEM YacOB Ha CAMOCTOATENIbHYIO paboTy (Tabiuia 4):

Tabnuna 4 — PekoMeH1yeMoe pacipe/iesiCHHe YaCOB Ha CAaMOCTOSITSIILHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIBbHON PadoThI KoanvecTBo yacoB
M3y4yeHue TeopeTHnyecKux pas3zesioB JUCHUIIINHBI 32
[TonroroBka K 3aHATHSIM CEMHUHAPCKOrO TUIA 32
[Tonroroska u odopmienue KI1 36
100

7 OueHo4HbIe CpeAcTBA VI NPOBeeHHs TeKYIero KOHTPOJIsi U
NMPOMEKYTOYHOM aTTecTANMU 00y4aI0IHXCS M0 JUCHHILIHHE (MOLY110)

@oHJ OLEHOYHBIX CPEACTB I IPOBEIAEHUS TEKYILIEro KOHTPOJSA YCIIEBAEMOCTH U
IIPOMEXYTOYHOM arTecTanuu npejacrasieH B [Ipunoxenun 1.

ITonHbIi KOMIUIEKT KOHTPOJIBHBIX 3a/laHUM MJIM MHBIX MaTEpHUaJIOB, HEOOXOJUMBIX IS
OLICHUBAHUS PE3yJNbTAaTOB O0y4YeHHUs MO AMCUMIUIMHE (MOIYINI0), MPAKTHUKE XPaHUTCS Ha Ka-
benpe-pazpaboTyrike B OyMa)kHOM U 3JIEKTPOHHOM BHU/IE.

8 YuedHo-MeTOAMYecKOe M HHPOPMALIMOHHOE O0ecedeHne TUCIUTITHHBI
(MoayJisn)

8.1 OcHoBHasi JuTEpaTYpa

1) BomoBo3oB A.M. MHKpPOKOHTPOJIIEPHI U CHCTEM aBTOMATHKH : y4eOHOe mocodue /
BomoBo3oB A.M.. — Mocksa : Uadpa-Umkenepus, 2016. — 164 ¢c. — ISBN 978-5-9729-0138-
8. — TexkcT : aneKkTpoHHBIN // DnekTpoHHo-0MOmMoTeyHast cucrema IPR BOOKS : [caiit]. —
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URL: https://www.iprbookshop.ru/51727.html (mara obpamenus: 01.11.2021). — Pexwum mo-
CTyIa: JJi1 aBTOPU3HP. TOJIb30BaTENeH

2) JlebeneB, M. b. CodeVisionAVR : mocobue ans naunnatoumx / M. b. JleGenes. -
Mockaa : Jlogaka-XXI, 2008. — 589 c. : mi1.; + 1 CD-ROM.

3) benor A.B. IIporpaMmmupoBaHre MUKPOKOHTPOJIJIEPOB ISl HAUMHAIONIUX M HE TOJIBKO
/ benos A.B.. — Cankrt-IletepOypr : Hayka u Texnuka, 2016. — 352 c. — ISBN 978-5-94387-
867-1. — Tekct : AMeKTpOHHBIN // DeKTpoHHO-OnOmoTeunas cuctema IPR BOOKS : [caiir].
— URL: https://www.iprbookshop.ru/60657.html (mara o6pamenus: 01.11.2021). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOJIB30BaTENEH

8.2 [lomoJHHUTEJbHAA JIUTEPAaTypa

1) Bonmeipuxun O.B. T'apBapackas RISC-apxutekTypa B MHKpOKOHTpoiiepax AVR.
CperncTBa BBOAA-BBIBOJA, XpaHEHUs M O0OpaOOTKM IM(PPOBOM M aHAIOroBOM WH(pOpManuud B
MHUKPOKOHTposuiepax AVR 1 nocTpoeHusi MUKPOIIPOLIECCOPHBIX CUCTEM YNPaBJIEHUS : METO-
JMYECKUE YKa3aHUs K 1JabopaTopHOH paboTe 1o nuciuruinae "MuKponporeccopHbie cuctemsl” /

Bbonapipuxun O.B.. — Jluneuk : JIunemkuii rocy1apcTBEHHbIN TeXHUYECKUW yHuBepcutTeT, IbC
ACB, 2013. — 39 ¢. — Tekct : 3JeKTpOHHBIA // DnekTpoHHO-OnOmMoTeyHas cucrtema [PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/22860.html (mata oOGparenus:

01.11.2021). — PexwuM jmocTyma: Ui aBTOPU3UP. MOJIB30BATEIICH

2) BenoB A.B. CamoyuuTens pa3paboTdnKa YCTPOUCTB Ha MHUKPOKOHTposuiepax AVR /
benoB A.B.. — Cankr-IlerepOypr : Hayka u Texnuka, 2010. — 528 ¢. — ISBN 978-5-94387-
808-4. — Tekcrt : AneKTpOHHBIN // DnekTpoHHO-OnbuoTeunas cuctema IPR BOOKS : [caiir].
— URL: https://www.iprbookshop.ru/28816.html (nara ob6pamenus: 01.11.2021). — Pexum
JOCTyMA: JIJIsl aBTOPU3UP. MOJIb30BaTENeH

3) benos A.B. Co3naem yctpoiicTBa Ha MUKpoKOHTposuiepax / bemoB A.B.. — CaHkT-
[TetepOypr : Hayka u Texnuka, 2007. — 295 ¢. — ISBN 978-5-94387-364-3. — TekcT : a1ek-
TPOHHBIA // DnekrpoHHO-OnOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/28831.html (mara oo6pamienus: 01.11.2021). — Pexum gocryma:
JUISL aBTOPU3UD. IT0JIb30BaTENEN

4) Asanecsu I'.P., Jlesumn B.I1. Unaterpansasie mukpocxemsl TTJI, TTJIII: CropaBou-
HUK. - M.: ManmHocTpoenue, 1993. - 256 c.

8.3 Mertoauueckue yKa3aHus AJs CTYA€HTOB 110 0CBOEHHIO THCIUTIMHbI
1) OCHOBBI MHKPOIIPOLIECCOPHOU TeXHUKH: ydeO. mocobue/ A.B. YubsHoB. — Komco-
Moibck-Ha-Amype: ®T'BOY BIIO «KHAI'TY», 2014. — 105 c.

8.4 CoBpemenHnble npogeccHoHATbHbIE 0a3bI JAHHBIX H HHGOPMALIMOHHBIE
CIIPaBOYHbIE CHCTEMBbI, HCNIOJIb3yeMble IPH OCYLeCTBJICHHH 00Pa30BaTeIbHOIO
npoiuecca no AUCHUIINHE

1) znanium.com: snekTpoHHO-OMONMMOTEYHAs cucTema : caift. — Mocksa, 2021 — OO0
«3nanuym» — URL: http://www.znanium.com (mara obpamenus: 01.06.2021). — Pexxum nocty-
na: Jyist 3aperucTpup. Moab30BaTenei.

2) iprbookshop.ru: anekTpoHHO-0MONMMOTEUHas cucTeMa : caiit. — Caparos, 2021 — OO0
«Komnanus "Au Ilu Ap Memua"» — URL: http:\\www.iprbookshop.ru (mara oOGpamienus:
01.06.2021).

3) DnexTponHO-O0nbMMoTeuHas cucremMa eLIBRARY.RU.

4) Tlonutemaruueckas pedepaTuBHO-OMOIMOrpaduueckas U HaykoMeTpuyeckas Oaza
mauabeIx Web of Science.

5) baza gaHHBIX MEKIYHApPOIHBIX MHIEKCOB HAYYHOTO LIMTUPOBAHUS SCOPUS.

8.5 IlepedeHnb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIHOHHOM CeTH
«HTepHEeT», HEOOXOAMMBIX /IJISl 0CBOCHUS TMCHMILIUHBI (MO1YJIs1)
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1) Uccnenoanue padotsl yueoHoro crenaa HTII-31.100 [Dnexkrponnsiii pecypc]: Jlabo-
patopubiii ipakTukyMm. / Coct. B.M. Jlorun. — Munck: BI'YUP. yu-1, 2014. -112 c.— URL:
https://libeldoc.bsuir.by/bitstream/123456789/25591/1/Login_2014.pdf  (mara  oOpaiueHus:
01.11.2021).

2) Uzyuenue mporpaMMHOro oOecredeHus J1ab0opaTOPHOTro CTEHJAa M CHCTEMbI KOMaH]
MUKpOKOHTpoJiiepa cemeiictBa AVR [Dnextponnsiii pecypc]: JlabopaTopHbIii TpakTUKyM. /
Coct. B.M. Jlorun. - Muuck: bBI'YUP. yuw-1, 2014. -112 c. - URL:
https://libeldoc.bsuir.by/bitstream/123456789/25591/1/Login_2014.pdf  (mara  oOpaiueHus:
01.11.2021).

3) HUccnenoBanue BBOAa MH(MOPMAIUMK TPH TTOMOIIMA KIABHATYPHI [DJIEKTPOHHBIA pe-
cypc]: Jlaboparopusrii npaktukym. / 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 obparenus:
01.11.2021).

8.6 JlnueH3mMOHHOE U CBOOOTHO PACIPOCTPAHsIeMOe MPOrpaMMHOe odecrevenmne,
HCIOJIb3yeMoe MPH OCYIeCTBIEHUH 00pa30BaTeIbHOIO Mpoiecca
MO TUCHHIIHHE

Tabnuna 5 — [lepeuenb UCHOIB3YEMOT0 MPOTPAMMHOT0 00eCIeUeHUS

Haumenosanue [10 PexkBH3HTHI / yCIOBUS UCTIONB30BAHUS

Microsoft Imagine JlnuensnonHsIi qoroBop A3223 Ne008/65 ot 11.01.2019

Premium

OpenOffice CBo0OoO1Has TUIIEH3MS], YCIIOBUS UCIIOJIb30BaHUS 110 CCBLIKE:
https://www.openoffice.org/license.html

AVR Studio 4.19 VY CII0BHS HCTIONTB30BAHUS TIO CCBUIKE:
http://ww1.microchip.com/downloads/archive/AvrStudio4Setup.
exe

CodeVisionAVR V3.45, becrnnatHas Bepcus ¢ orpaHn4eHHbIM pasmepoMm kona 4 Kb:

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

9 Opranu3anuoOHHO-NeJaroruyecKue ycJaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca periJaMeHTupyeTcs y4eOHbIM IJIaHOM M pac-
NUCaHUeM Y4eOHBIX 3aHATHH. fI3bIK 00ydeHus (mpernoaaBaHus) — pycckui. [[ns Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJleMUYECKUI Yac YCTaHABIMBAETCS MPOJODKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM cBOEW MHAMBHIYaIbHOM 00pa3oBaTEeNbHON TpaeKTOpuHM o0yyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B MPOIIECCE MPEAIIECTBYIONMIET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJMMOCTH UX MOBTOPHOT'O OCBOEHHUS.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIil npoliecc NpH NMpernoaaBaHuu Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU TPaAaH-
IOUOHHBIX, MHHOBAIIMOHHBIX H I/IH(i)OpMaHI/IOHHBIX O6p330BaTeJ'H)HBIX TEXHOJIOTHIA. Tpa}II/IHI/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPECTABICHbI JEKIUSIMH U CEMUHAPCKUMU (TTPaKTHYECKU-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIe O6pa3OBaTeJ'H)HI)Ie TEXHOJIOTHHU HCIIOJIB3YIOTCA B BUJAC HINPO-
KOTO IIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM NpoBeieHus 3aHatuil. MHdopmarmonasie
o0pa3oBaTeNbHBIE TEXHOJOTHH PEATH3YIOTCS TYTEM aKTHBH3AIMHA CAMOCTOSTEILHOW PaOOTHI
CTYZCHTOB B MH(OPMALIMOHHOM 00pa30BaTebHOI cpene.
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9.2 3aHATHSA JEKIIHOHHOI'0 THIIA

JIeKIMOHHBII Kypc MpennoiaraeT CHCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii nexiuu gekTop 00s3aH MpeayNpenuTh CTYCHTOB, IPUMEHUTEIFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYUTaH KypcC.

JIeKMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oouiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi GOJBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUE MaTeprana.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemuHapckue 3aHATHS (JTaOOpAaTOPHBIE M MPAKTUYECKUE) CTYACHTHI BBIIOIHAIOT B OpH-
ragax 10 3 yenoBek. OopmiieHHE OTUETa CTYAEHTaMH OCYILIECTBISIETCS B KOJIMYECTBE OJJHOTO
oT4yera Ha OpUragy B COOTBETCTBHM C INPAaBWIAMHU OQOPMIICHHUS CTyICHYECKHX paboT. OTuer
oopmIsieTcs mocse BBHIMOTHEHUS SKCIEPUMEHTAIBHBIX MCCIICAOBAHUM U MPECTABISETCS Mpe-
HOJIaBaTeNo Ha MpoBepKy. Ilocie nmpoBepku oTueT 11OO0 Bo3Bpamaercs (MpH HAIMYUH 3aMeda-
HUIT) Ha 10pabOTKY, TMOO0 MOANUCHIBACTCS K 3aIUTE.

JIaGopaTopHble pabOTHI 3AIMUINAIOTCA CTYACHTaMU WHIMBHIyalbHO. Kakaplii cryneHt
MOJIy4aeT BOMPOC MO TEOPETUUECKOH YacTH, WM 10 MPOIEIype MPOBEACHUS YKCIEPUMEHTATb-
HBIX HCCIIEJOBAaHHMH, WIM TI0 MOCIEAYIoIEeH 00paboTKe pe3yabTaToB, IMOCIE Yero eMy Ipeo-
CTaBJICTCA BpEMA I IOATOTOBKM OTBETA. HpI/I O6cy)KI[eHI/II/I OTBCTAa NPCHoJaBaTCiib MOXET
3a/1aTh HECKOJBKO YTOUHSIOIIMX BOIIPOCOB. B ciiydae eciam CTyneHT AEMOHCTPUPYET JOCTAaTOY-
HOE 3HaHHUE BOIIPOCa, paboTa CUNTAETCS 3aIIUIIEHHOI.

OueHnBaHue 3aJaHUM, BBIIOJIHEHHBIX HA CEMHHAPCKOM 3aHSTHUH, BXOJUT B HAKOILUICH-
HYIO OLICHKY.

9.4 CamocTosiTesibHasA padoTa 00yUyaomMXxcsl M0 JMCHUIINHE (MOAYTI0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO IPOLECC aKTUBHOIO, LEJICHAIPABIEHHOIO
IpUOOpETEHNs CTYIEHTOM HOBBIX 3HaHUM, yMEHUI 0e3 HEelnocpeJCTBEHHOI0 y4acTusl Ipernoja-
BaTells, XapaKTEPU3YIOIIUICS TPEAMETHONW HaNpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB JEATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHON pabOTHI:

* CUCTEMAaTH3alus U 3aKPEIUICHUE MTOJIYYEHHBIX TEOPETUYECKUX 3HAHUN U IIPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHue U pacliuipeHre TEeOPeTUYECKUX 3HaHUM;

- (hopMHpOBaHNE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIMIO,
CIELUAIIbHYIO JIUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

* (hopMHpOBaHHE CAMOCTOSTEIILHOCTH MBIIIJICHUS, TBOPYECKON MHUILIMATUBBI, CIIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpEaInu3allty;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATHCS WHAMBHUYaTbHO MU TPYNIAaMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHOoJOrHusl OpraHU3aIKi CaMOCTOSTENIbHON paboThI CTYJEHTOB BKIIIOYAET MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAUTOPHOM CaMOCTOSATENBHOW pPabOThl CTYAEHTOB MOXET
MPOXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI HMOJXOAUTH K CAaMOCTOSATENBbHOM paboTe Kak K HauBakHEHIemy
CPEICTBY 3aKpEIUICHUs] U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUHM, BHIPAOOTKE €IMHCTBA B3IJISA0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHNs ONpPEe/IeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JTUTEPaTypHI.
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9.5 MeToanueckne ykazanus i 00y4aOMIMXCS M0 OCBOECHHIO U CHHUILIMHBI

[lpn wM3ydeHMH AWMCHMIUIMHBI OOYYArOIIMMCS II€JIECOO0PAa3HO BBIMOJHATH CIICAYIOLIHE
PEKOMEH ALY

1. 3ydenue y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKH.

2. Ilocne u3yyeHus Kakoro-aubo paszzaena mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYeTCs 10 TTaMSTH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHIMaHHE CIIEAYET yACTUTh BHITOJHEHUIO OTYETOB 110 PAKTHYECKUM 3aHATHU-
SIM ¥ UHJJUBH Ty IbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLIUAX IPero-
naBaresneM. VM jke 1aloTcsi HCTOYHHUKH (B MEPBYIO OYepeb BHOBbH M3JIAaHHBIE B TIEPUOIUYECKOM
HayYYHOH JIUTEpaType) It Oosee IeTanbHOr0 TOHMMAaHHS BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMaTPHUBATh OCHOBHBIE OIIPECTICHUS U (DaKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JEKIMOHHOM 3aHSITHHM MaTepHall M JIOTIOJHUTH
€ro ¢ y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIISTH T€3UChI, aHHOTAIIUN M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEIILHO BBIMOJIHATH 33aHNUs1, aHAJOTUYHBIE MTPEJIaraéMbIM Ha 3aHATHIX;

* MICTIONIb30BAaTh ISl CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

9.5.1 MeToauyeckue yKazaHusi pu padoTe HA/l KOHCIEKTOM JeKINH

B xone neKnuoHHBIX 3aHATUA HEOOXOIMMO BECTH KOHCIIEKTHPOBAHHME Y4EOHOTO MaTe-
puana. O0pamath BHUMaHHE Ha KaTEropuu, (GOpMYIUPOBKHU, PACKPHIBAIOLINE COJEPKAHUE TEX
NJIN UHBIX SIBJICHI/Iﬁ nu HpOLI@CCOB, Hay‘-IHI)IC BBIBOJBI 1 HpaKTI/I‘-IeCKI/IC peKOMeHZIaLII/II/I, IIOJIOXK U~
TEJIbHBIA OIBIT B OPATOPCKOM HCKyCCTBE. JKelaTellbHO OCTaBUTh B PA0OYMX KOHCIIEKTaX MOJI,
Ha KOTOpI)IX neJiaTb IIOMETKH U3 peKOMCHHOBaHHOﬁ J'II/ITepaTypr, JOITOJIHAKOIINC MaTepI/IaJI HpO-
CJIYIIAHHOM JICKIIMH, a TAaKXKe MOTYSPKUBAIOIINE OCOOYI0 BaXXHOCTh TE€X HJIM MHBIX TCOpPETHYE-
CKHX TIOJIO)KEHHH. 3a/1aBaTh MPEMOAaBaTEIII0 YTOYHSIIONINE BOIIPOCHI C ICNIBI0 YSICHEHUS Teope-
TUYECKUX TOJIOKEHUM, Pa3pellIeH s CIIOPHBIX CUTyallul U T.JI.

9.5.2 MeToanyeckne yKa3aHHUs M0 CAMOCTOSITeJIbHON padoTe HaJA M3y4aeMbIM MaTe-
PHAJIOM M NPHU MOAT0TOBKE K NPAKTHYECKUM 3aHATHAM

HauunaTh Hajo0 ¢ U3yyeHust peKOMEH0BaHHON uTepaTypbl. He00X01MMO MOMHUTE, UTO
Ha JIEKIIMM OOBIYHO PAcCMATPUBAETCSl HE BECh MAaTepHall, a TOJIBKO ero dacTtb. OcTanpHas ero
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOATENIbHONW paboThl. B ¢Bsi3u ¢ 3THM paboTa ¢ peKOMeH-
JIOBaHHOMU JUTepaTypoil obs3arenbHa. Ocoboe BHUMaHHE MPU 3TOM HEOOXOIMMO OOpaTUTh Ha
COJIepKaHWEe OCHOBHBIX IOJIO)KEHHH U BBIBOJOB, OOBSICHEHHE SBICHUN U (PaKTOB, YSICHEHUE
NPaKTUYECKOTO TPUIIOKEHHUSI pacCMAaTPHBAEMBIX TEOPETHYECKUX BOIPOCOB. B mporecce 3Toit
paboThl HEOOXOIMMO CTPEMHUTHCS MOHATH U 3allOMHHUTH OCHOBHBIE MOJIOKEHUS paccMaTpuBae-
MOTO MaTepHaia, IPUMEPHI, TOSICHSIOIINE €ro, a TAK)Ke Pa3o0paThCs B WIDTFOCTPATHUBHOM Mate-
puaie.

9.5.3 Metoauueckue yKa3aHus 10 BbINOJHEHHIO KYPCOBOI'0 IPOEKTA

PexoMeHniyeMble HHCTpYMEHTaIbHbBIE CPECTBA pa3pabOTKU:

1) UnrerpupoBannas cpeaa paspabotku Ha sizbike CHM CodeVisionAVR. Conepxut mo-
MOIIIHUK N1 HaCTpOiiku mHTepdeiicHbIX 070K0B. [logmepxuBaeT 3anmuch 3arpy304Horo aiina
nporpammel B MK, Bkirouas kontpoiep ARDUINO.

2) Kontpomrep ARDUINO UNO umn ARDUINO MEGA. [lanHble yCTpO#CcTBa HMIMPO-
KojocTynHbl. [lo cyTu, OHM SBIAIOTCA OOBIYHBIMH KOHTpOJUIEpaMH pa3BUTHS Ha Oaze 8-
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paspsaabix  RISC  mukpokonTpomiepoB  ATmega328  (https://robolive.ru/mikrokontroller-
atmega328-opisanie-xarakteristiki/) u 60ee moraoro ATmega2560.

CodeVisionAVR noanepxuBaer naHHble m1atGopMbl Ipu pa3padoTKe, OTIAAKE U 3alu-
CH 3arpy304Horo (haiia mporpamMmMel.

[TonTBepxneHne paboTOCIIOCOOHOCTH YCTPONCTBA BBHIMOJIHUTE C TOMOIIBIO KOMITBIOTEP-
HOT'O MOJICITUPOBAHMS WM (PU3UYECKOTO MAaKETUPOBAHHUSL.

KypcoBoii mpoekT cOCTOUT M3 MOSCHUTENbHON 3amucku U rpaduyeckoit yactu. [loscHu-
TEJIbHAs 3aITUCKa JIOJDKHA COJIEP)KaTh: BBEICHUE, TEXHHUECKOE 33aJJaHHE HA TIPOCKTHPOBAHUE, OC-
HOBHYIO 4YacTh (3Tambl MPOEKTUPOBAHHUS U PACUYETHI CO BCEMHU IOSCHEHHSIMH), 3aKIIOYCHHE U
CIMCOK UCIIOJIb30BaHHBIX HCTOYHUKOB. OCHOBHYIO YacTh, COTJIACHO TPEOOBAHHIM TEXHUYCCKOTO
3aJaHus, pa3OMBaIOT HA pa3/eibl U MOApa3esbl, Ha3BaHHE KOTOPBIX JODKHO COOTBETCTBOBATH
UX OCHOBHOMY COJICPKAHHIO.

[TosicHuTEeNpHYIO 3aIKMCKY MPEICTABISAIOT K 3aluTe B cOpomrropoBanHoM Buae. [Ipumep-
HBI 00beM NosICHUTENbHOM 3anucku 25 — 30 c.

I'paduueckas yacThb JOIHKHA COAEPIKATH!

—  CXEeMY JJIEKTPUYECKYIO TPUHIUIHAIBHYIO (hopmaT A3);
— TepedeHb dIeMEeHTOB (popMmat A4).

BrImonHeHHBIH KypCOBOH MPOEKT JOJDKEH YAOBIETBOPATH HOPMATHBHBIM JIOKyMEHTaM
YHHUBEPCHUTETA, ¢ KOTOPHIMH MOYXHO O3HAKOMHTHLCS B OTIEJIC CTaHIAPTU3allMU WM Ha caiTe
yHuBepcureTa. OTCTYIIICHHS OT YKa3aHHBIX TPEOOBAaHUI MOTYT CIYKHTh OCHOBaHHUEM JUIS BO3-
Bpara MpoeKTa Ha UCIPABJICHHUE.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecredeHusi, He0OX0TMMOro sl
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPoIecca Mo JUCHUIINHE (MOYJII0)

10.1 YueOHo-1a00paTOpHOE 000PYT0BAHHE
Tabnuna 6 — Ilepeuens 060pyaoBaHus TabOpaTOPUH
Aymu | HaummeHoBaHMe ayTuTOpHA

Hcnonb3yemoe o60pyoBaHue

TOpHUS (;maboparopun)

213/3 | Jlabopatopust o u3yuenuto | Jlaboparopusie crerapt HTI[-31.100
3NIEKTPOHUKU U MUKPOIIPO- YuebHble MUKpOITpoLiecCOpHbIe KOHTposuiepbl YMK
LECCOPHOI TEXHUKH Konrpomepst passutust Arduino Uno, Arduino AT-

mega2560
IlepcoHAIbHBIE KOMITBIOTEPHI

10.2 TexHu4eckue H JIEKTPOHHBIE CPeCTBA 00yUeHUS

JlekIMOHHbIE 3aHATHA.

Aynuropuu Jisl TEKIUOHHBIX 3aHATHI YKOMIUIEKTOBaHBI MEOENBI0 U TEXHUUECKUMU Cpe-
CTBaMM OOYYEHHMS, CIY>KalllUMHU JIJIs TPEJICTaBlIieHus yueOHoW mHpopmaIuu OONbIION ayauTo-
pun (HaOOpbHl JIEMOHCTPAIMOHHOTO O00OpymOBaHUs (IIPOEKTOp, PKPaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTJIAIHbIE TTOCOOUSI, TEMATUYECKUE UILUTFOCTPALIIH ).

Jns peanuzanuy JUCIUILTAHBI TOATOTOBJICHBI CIIEAYIONINE MPE3eHTALINN:

1. Ha3nauenue, apxutektypa, mporpaMmHasi Mojenb U cuctema komang MK AVR.

2. Hcnonp3oBaHue MOCIEIOBATEIBHBIX U MapalljiebHbIX UHTep(HEHCoB A MOIKII0Ye-
HuA K MK BHEIIHUX yCTpPOUCTB.

JlabopaTopHble 3aHATHS.

Jlns mabopaTOPHBIX 3aHATHN HCHONb3yeTcs ayauropus Ne 213/3, ocHarmeHHass 060pyI0-
BaHUEM, YKa3aHHBIM B Ta0I1. 6.

CamocrosiTeibHast padoTa.
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[TomerieHust AJIsE CAMOCTOSTENIbHON paObOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MOXHOCTBIO TTOAKIIOUCHHS K ceTu «MHTEpHET» M JOCTYINOM K JICKTPOHHON WH(POPMAITHOHHO -
oOpa3oBatensHOi cpene KHAT'Y:

- ypraneHbId 3a1 HTh KHAT'Y;

- KOMIIbIOTEepHBIC Ki1acchl (ayn. 211 kopmyc Ne 3).

11 HubIe cBeaeHus

MeTOIlI/I‘IeCKI/Ie PE€KOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME NUCHUIUIMHBI O0YUYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAK COBMECTHO C JAPYIMMHU OOy4aroIMMUCS, TaK U B OTIEJIbHBIX
rpynmnax. [IpennonaratoTcs cienuaibHble YCIOBHS ISl TOIY4EHUs 00pa3oBaHMs 00yJaroIuMu-
Csl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMUTCS C TCHUXOJIOTO-(PU3UOIOTHICCKUMU
0COOEHHOCTAMHM O0YYarOIIMXCsl MHBAIUIOB M JIML[ C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbsl, MHIWBUIYAIBHBIMU MPOTpaMMaMH peaOWIuTalii WHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJMMOCTH OCYLIECTBIISICTCS JOMOJHUTENbHAS MOJAepKKa IpenoJaBaHus ThbIOTOPaMH, HMCHXO-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ METOAMYECKUMH pekoMeHaanussMu Munoopaayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(IieKcuBHBIE METOIbI 00YUEHUS], TEXHOJIOIMH COLIMOKYJIBTYPHON peaOUIUTALUU C LENbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMH, CO3JJaHUU KOM(OPTHOIO MCUXOJIOTHYECKOr0 KIMMara B cTyaeHueckoi rpynne. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUETOM IPEJOCTaBIEHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayauaabHOW, BU3YaJIbHOW, C HCIOJIB30BAaHUEM CIELHATIbHBIX TEXHHYECKUX
CpeACTB U HH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuuminebl Junamu ¢ OB3 ocyiecTBiseTcs ¢ UCHOIb30BAaHUEM CPENCTB
00ydeHus1 00ILEro U CrelruaibHOro0 Ha3HauYeHUs (IEPCOHAIIBHOTO U KOJUIEKTUBHOI'O HCIIOJIB30-
BaHUs). MarepuaabHO-TEXHUUYECKOe 00ecrieueHHe MpeycMaTpUuBaeT MPUCIIOCO0IEHHE ayIuTO-
puii k Hyxaam jmi ¢ OB3.

®opma NpoBeACHUs ATTECTALMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICUX0(pU3ndecKkux ocooeHnocreit. s cryaentoB ¢ OB3 npenycmarpuBaet-
cs1 TocTymHas popma MpeIoCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

+ B TIEYaTHOW WM DJIEKTPOHHOM ¢(opme (s JUL € HapyUIEHUSIMH OIOPHO-
JIBUTATENILHOTO amrapara);

* B IIe4aTHOM (hopMe WJIH DIEKTPOHHOM (opMe C yBETHUEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (IJIs1 JIUI] C HApYIIEHUSIMHU CIIyXa, peuH, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCIYX (ISl JIUL] C HApYIIEHUSIMU 3PEHUs).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYJEHTOB NpeaycMaTpUBaeTCs JOCTYMHas Gpopma MpeaocTaB-
JIEHUS OTBETOB HA 3a/laHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare Miau HabOpOM OTBETOB HAa KOMIIBIOTEPE (JUIsl JIHUI] C HAPYLICHU -
MU CIlyXa, peun);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C HCIOIb30BAHUEM YCIYT aCCUCTEHTa (IS
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEIBLHOTO alIapara);

* YCTHO (JU1s1 JTUI[ C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEILHOTO allapara).

[Tpu HEoOX0aMMOCTH JUIs 00YHAIOIIUXCS ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

P®OH/J ONEHOYHbLIX CPEJACTB

10 AMCIHILINHE

«OCHOBBI MUKPONIPOLIECCOPHON TEXHUKM

Hanpanenune noaroToBku

11.03.04 DnexTpoHHKa U HAHODJIEKTPO-

HHUKa
Hanpasnennocts (nmpoduip) oOpazoBaTensHOl po- | [IpoMbIuIeHHas 3JEKTPOHUKA
rpaMMBbI
KBanugukanus BeITyCKHIKA bakanasp
['ox Havasa moAroTOBKHU (TI0 y4eOHOMY IJIaHy) 2021

dopma o0yueHHs Ounas ¢popma
TexHonorus 00y4ueHus TpanuuroHHas
Kypc Cemectp TpynoemMKocCTs, 3.€.
3 6 5

Bun npomexyTouHOM arTecTauuu

ObecneunBaroliee moapasaesieHue

KypcoBoii mpoekt, 3auet ¢ orieHKOH

Kadenpa «IIpomblnieHHast 371€KTPOHUKA»
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHmu u MTHANKATOPHI UX TOCTHXKCHHS

Kox u Haumenosa-
HUE KOMIIETEHIIUNA

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Inanupyemble pe3ynbTaThl
00y4YeHUS IO TUCITUTLINHE

[Ipodeccuonanbubie

[TK-2. Cniocoben
OCYILECTBIISITh
KOHTPOJTb
COOTBETCTBUS
pa3zpabaThIBaeMbIX

[1K-2.1 3HaeT npUHLKIIBI TIOCTPOEHUS
TEXHUYECKOTO 3a/laHus MIPH pa3padoTKe
ANEKTPOHHBIX OJIOKOB

- 3HaTh NPUHLIUIIBI IPOEKTHU-
pOBaHUs YCTPOHUCTB MUKPO-
MPOLECCOPHON TEXHUKU B
COOTBETCTBUU C TEXHUYE-
CKUM 3aJJaHUEM

MPOEKTOB U
TEXHUYCCKOMN
JIOKYMEHTaIuu
CTaH/1apTam,

[1K-2.2 YmeeT ucnonab3oBaTh HOpMa-
THUBHBIC U CIIPABOYHBIE JAHHBIC MTPU
pa3paboTKe IPOEKTHO-
KOHCTPYKTOPCKOM JIOKYMEHTallUU

- YMeTh UCTO0JIb30BaTh Cpa-
BOYHBIC TAHHBIC IIPU ITPOCK-
TUPOBAHUU YCTPOICTB MUK-
pPOIPOLIECCOPHOM TEXHUKHU

TEXHUUYECKUM
YCIIOBHSIM U IPYTUM
HOPMAaTUBHBIM
JIOKyMEHTaM

[1K-2.3 Bnageet HaBbIKaMu odopmiie-
HUSI IPOEKTHO-KOHCTPYKTOPCKOM JJOKY-
MEHTAI[M! B COOTBETCTBHUHU CO CTaHIAp-
TaMu

- Bnaners HaBbIKaMu 0popMm-
JIEHUs IPOEKTHOM JTOKYMEH-
Taluy B COOTBETCTBUU CO
CTaHJapTAMHU

Tabmuna 2 — [Tactiopr

(oHJ1a OLIEHOYHBIX CPEJICTB

KonTpoaupyemsbie HaumeHnoBanue
dopmMupyemas
pa3aeibl (TeMbl) OLICHOYHOI0 Iloxka3aTenu oneHKH
KOMIIeTEeHIUs
AUCHMILTUHBI cpeacTBa
Paznmennr 1, 2, 3, 6 I1K-2 [IpakTnueckue [TonHOTa M IPaBUIIBHOCTH BbI-
3aJJaHUs IIOJIHEHUS 3aaHUs
Paznen 5 [1K-2 JlaboparopHble AprymMEeHTHpOBAaHHOCTb OTBETOB
paboTHI
Paznensr 3 - 6 I1K-2 Kypcosas pabora | [lonHOTa M MpaBUILHOCTH BBI-
TIOJTHEHUS 33JaHUS

2 MeToanueckne MaTepHAaJibl, ONpeIe/IA0Ne MPOLeayPhbl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepU3yolme npouecc
(opMupoBaHusa KOMIETEHIH

MGTOI[I/ILIGCKI/IG MaTepHuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLCHUBAHUSA 3HaHPII>i, YMCHI/II\/’I,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, NPCACTABIICHBI B BUIC TEXHOJIOTHYSCKOM KapTbl JUCIIH-

winHbI (Tabnuia 3).

Tabnuua 3 — TexHoJornyeckas Kapra

Haumenosa-
Cpoku Ixana
HHE Kpurepun
BBINOJI- | OLIEHHBA-
OIIEHOYHOT O OLleHNBAHMS
HEHMA HUS
cpeiacTBa
Ilpomericcymounan ammecmayus 6 ghopme «3auem ¢ oyeHKou»
1 | JlabopatopHas | B Tteuenue | 10 6aymoB | 10 GayuioB — CTYIeHT TOKa3ajd OTIUYHBIC
pabora 1 cemecTpa HaBBIKM TPUMEHEHHUs TOJIyYE€HHBIX 3HAHHUH
2 | JIabopatopHast | B Teuenue | 10 6amnoB | u ymeHuit mpu pemeHuH TpodeccCHOHab-
pabota 2 ceMecTpa HBIX 33/1a4 B paMKaX YCBOEHHOI'O y4yeOHOro
3 JlaboparopHass | B Teuenwme | 10 OamnoB | marepuarna.

17




Haumenopa- Cpoxu Ikana
HHE Kpurepun
OI[€HOYHOI0 BPINOJ= | OUCHHBA- OLleHUBAHMS
HEHUA HHA
Cpe/cTBa

pabora 3 cemecTpa 8 OamioB — CTyIEHT IOKa3al XOpOIIue
4 | JlaGoparopHass | B Teuenue | 10 6auloB | HaBBIKM NMPUMEHEHUs TOJYYCHHBIX 3HAHWMA

pabora 4 cemecTpa U YMEHUU TpH pelieHud MpodeccuoHanb-
5 JlaboparopHast | B Teuenume | 10 OaimmoB | HBIX 3aJa4 B paMKaX YCBOEHHOIO y4eOHOTO

pabora 5 ceMecTpa MaTepuaa.
6 | IIpaktuueckoe | B teyenme | 10 Gamiop | 6 0OamIoB — CTyIeHT IOKas3ald YyJOBJe-

3ananue 1 ceMmecTpa TBOPUTEIbHOC BIaJICHUC HAaBBIKAMH IIPHUME-
7 [IpakTuueckoe | B reuenne | 10 GayuroB | HEHHS TOJYYEHHBIX 3HAHMW W YMCHUH TIpH

3aaHue 2 cemMecTpa pelieHuy npodeccuoHaNbHbIX 33aJa4 B paM-
8 HpaKTI/I‘-IeCKOG B TeueHue 10 6amioB KaX YCBOCHHOT'O yqe6H0r0 Marcpurajia.

3a1aHue 3 cemecTpa 4 Gamia — CTYAEHT NPOJAEMOHCTPUPOBAI He-
9 HpaKTI/IquKOC B TEUEHHE 10 6a1oB I[OCTaTO‘-IHBIﬁ YPOBCHB BJIaACHUA YMCHHUAMU

3anaHue 4 cemectpa U HaBbIKAMU TpPU pEIICHUU Mpodeccuo-
10 | IIpaktuueckoe | B reuenme | 10 Gamios | HAIPHBIX 33/ia4 B paMKax YCBOCHHOIO y4e0-

3a1aHue 5 cemectpa HOT'O MaTepHaa.
HUTOTIO: 100 6anoB
Kputepuu ouneHku pe3yaibTaToB 00y4eHHUs 110 AUCUUILIMHE:
0 — 64 % orT MakCHMaJbHO BO3MOXXHOH CYyMMBI 0aUIOB — «HEYIIOBICTBOPHUTEIHHO
(HemOCTaTOUYHBINA YPOBEHD JIJISl TPOMEKYTOUHOM aTTECTAIlMU 10 TUCHUILIUHE);
65 — 74 % oT MakcHUMalbHO BO3MOXHOW CYMMBI OalioB — «YyIOBJIETBOPUTEIHHO

(MOporoBbIii, MUHUMAJIbHBIN YPOBEH);

75 — 84 % 0T MakCHUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPEIHUN YPOBEHbD);

85 — 100 % oT MakcMMaJbHO BO3MOXKHOM CYMMBI 0aJUIOB — «OTJIMYHO» (BBICOKHI, MakcH-
MaJIbHBIHA YPOBEHB)

6 cemectp
Ilpomesxcymounan ammecmayusn ¢ ¢popme KII

Ilo pe3ynpTaTam 3amuThl KypCOBOTO MPOEKTA BHICTABISAETCS OLEHKA MO 4-0ajIbHOM IIKaie
OLICHUBAHHUS

- OLEHKa «OmJIU4HO» BBICTABISIETCS CTYJEHTY, €CIU B padoTe COAEPKATCS AIEMEHTHI
HAy4YHOT'0 TBOPUYECTBA M JIEJAKOTCSI CAMOCTOATEIbHBIE BBIBOJBI, JOCTUTHYTBI BCE PE3YJIbTaTHhI,
yKa3aHHbIE B 3aJIaHUU, KAYE€CTBO OPOPMIIEHHS OTYETa COOTBETCTBYET YCTAHOBJIEHHBIM B BY3€
TpeOOBAaHUAM M IpPU 3alUTE CTYACHT NMPOSBUI OTJIMYHOE BJaJIEHHE MaTepHaoM paboOThl U
CIIOCOOHOCTBH apIr'yMEHTUPOBAHO OTBEYATh HA IIOCTABJIECHHBIE BOMPOCHI IO TEME pabOThI;

- OIIEHKA «XOpOui0» BBICTABIISETCS CTY/IEHTY, €CII B paboTe JOCTUTHYTHI BCE PE3YiIb-
TaThl, YKa3aHHbIE B 3aJJaHUH, Ka4€CTBO O(POPMIIEHHS OTUYETA COOTBETCTBYET YCTAHOBJIEHHBIM B
By3€ TPeOOBAHUSAM U MPH 3alUTE CTYAEHT MPOSBUI XOpOIIee BIIaJEHUE MaTepHaioM paboThI
1 CIIOCOOHOCTh apIryMEHTHUPOBAHO OTBEYATh HA NIOCTABJIEHHbBIE BOIPOCHI 10 TEME pabOTHI;

- OIICHKA «y00671emeopumenbHo» BbICTABISIETCS CTYJIEHTY, €CIM B pabOTe IOCTUTHY-
Thl OCHOBHBIE p€3y/bTAThl, yKa3aHHbIEC B 3aJJaHUH, KaUeCTBO 0(OPMIIEHHS OTYETa B OCHOBHOM
COOTBETCTBYET YCTAHOBJICHHBIM B By3€ TPeOOBAHUSM U INPH 3aIIUTE CTYACHT MPOSBUI YIO-
BJIETBOPUTENILHOE BIIaJICHUE MAaTEepHaioM pabOThl U CIOCOOHOCTh OTBEYATh Ha OOJILLIIMHCTBO
MIOCTaBJIEHHBIX BOIIPOCOB IO TeME PabOThI;

- OLEHKa «Hey0081emeopumebHo» BBICTABIIAETCS CTYACHTY, €ClId B padoTe He Jo-
CTUTHYTHI OCHOBHBIE PE3YNbTAThl, YKa3aHHbIE B 33JaHUU WJIM KayecTBO O(OpPMIICHHUS OoTyeTa
HE COOTBETCTBYET YCTAHOBJIEHHBIM B By3€ TPEOOBAHUSAM, MM MPH 3aIIUTE CTYACHT MPOSBUII
HEYJIOBJIETBOPUTEIBHOE BIIaJIEHUE MaTepuanioM paboThl U HE CMOT OTBETUTH Ha OOJIBIIMHCTBO
MOCTaBJIEHHBIX BOIIPOCOB MO TEME PAOOTHI.
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3 TunoBble KOHTPOJILHBIE 32/1aHUS WIH HHbIE MATEPHAIbl, HE00X0AUMbIe 1JIs1
OlIEHKH 3HAHUI, YMeHMi, HABBIKOB M (MJIM) ONBITA 1eAITEJIbHOCTH, XapaKTepPH-
3yronue npouecc (GopMHUpoOBaHUS KOMIIETEHIIUI B X0/1e 0CBOEHHSI 00pa3oBa-
TeJbHOI NPOrpaMMbl

3.1 3aganus 1Jis TEKYLIEro KOHTPOJIs yCIIeBaeMOCTH
3AIIIUTA JJABOPATOPHBIX PABOT

Jlabopamopnas paboma Ne 1

Hcnonvzosanue unmezpuposanHoti cpeowvt pazpabomku AVR Studio ons pazpabomku
nPOCPaAMM.

1) Bosmosknoctu cpeast AVR Studio?

2) KakoBa mocienoBaTenbHOCTb JEHCTBUN TTPH pa3paboTKke mporpammsl st MK?

3) Uro Takoe acceMOarpoBanue?

4) Yto Takoe CUMYJISIns?

5) 3auem MPOM3BOISAT OTJIAAKY MIPOrPAMMBI?

6) Uro Takoe KOHTPOJIbHAS TOYKa?

7) Yo takoe nu3acceMOIMpoBaHue?

8) [yis uero npeaHazHaueHa BkiIaaka «IIpocMoTp BBOIa/BBIBOA»?

9) Kakumu cpenctBamu cumynstopa AVR Studio MokHO BOCHOIB30BaThCs IS MPO-
CMOTpa 3Ha4eHUI peructpos-ykazareneit X, Y, Z?

10) Kakumu cpencrBamu cumynstopa AVR Studio MoxHO BOCHONIB30BaThCS MPH HEOO-
XOJIMMOCTHU OIICHUTH BPEMsI HCIIOTHEHHSI HEKOTOPOTo (parMeHTa mporpaMmbl?

11) Kak ocymiecTBisieTcsi IporpaMMHpPOBaHHUE TOPTOB?

12) KakoBa BeJIMYMHA BBIXOJIHOT'O TOKA ITOPTOB?

13) Kak ocymiecTBisieTCs BBI30B MOANPOTPAMMBI B sI3bIKE accemOep?

14) Kak ocymiecTBisieTcst mepecbuika HHGOpMaIui U3 OTIEPATUBHON MAMSATH B PETUCTPHI
npoiieccopa u oopatao?

15) Yro takoe RISC-apxurekrypa.

16) Yro xapaxtepuzyer MIPS.

17) Cxema pacnpeeneHus MaMsATH.

18) [IporpaMMHBIi CUSTUHK.

19) Paznmuue dmdm-mamsata mukpokonTpoiuiepa 1 EEPROM.

20) Yro Takoe AJTY.

21) 3auem npemHA3HAYEHBI PETHCTPHI BBOIA/BHIBO/IA.

22) Haznauenue ¢uaros peructpa coctosiuust (SREG). Ero ucnons3oBanue B apumeru-
YEeCKUX ONeparusx.

23) lupexTHBBI acceMOIiepa U UX OTIIMYHE OT KOMaH/I.

Jlabopamopnas paboma Ne 2
H3yuenue apugpmemuueckux KOMaHo.
1) Ouenka BpeMeHHU UCIOJHEHUS HEKOTOPOro (hparMeHTa mporpaMMsbl Iokasajia 3Haye-
Hue 10 MKC npu TakTOBOM 4acToTe MUKpOKOHTposuiepa 2 MI'. Kakoe Bpems 3aiimeT ee Ucmo-
HeHue npu TakToBoi yacrore 10 MI'u?
2) Yxkaxute oOmMe 4YepThl W OTIMYUS IPOIleccopa, MHUKpPOIpOoIeccopa U MHUKPO-
KOHTpOJLIepa.
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3) OcobenHoctu ocHOBHBIX coBpeMeHHBIX TuUmoOB [I3Y (Flash, EPROM, EEPROM,
EPROM ¢ Y@ crupanuem).
4) CpaBHHTB TapBapJCKyI0 ¥ (OH-HEHMAHOBCKYIO apXHTEKTYPHI.
5) IlpencraBnenue menpix yucesn B DBM: npsiMoil U TONOJHUTEIBHBIN KObl. [IpaBuia
OTepanuii CIOKEHHSI U BBIYMTAHUS YUCEI B MIPSIMOM H JTOTIOJIHUTEILHOM KOJIaX.
6) Apudmerndeckue daru nporeccopHoro siapa AVR, nux HazHaueHue.
7) Paznuna mexay ¢uiaramu nepeHoca 1 nepernoHeHHs.
8) HapamuBanue pa3psgHOCTH Onepaiuil CIoKeHusl.
9) HapamuBanue pa3psaHOCTH ONepauii BEBIYUTaHUS.
10) Ocobennoctu peanuzaruu B AVR komaH HHKpEMEHTa U JICKPEMEHTA.
11) Peanu3zanus onepanuu CI0KE€HUS C KOHCTAHTOM Yepe3 KOMaHly BBIUYUTAHUS.
12) Kak ¢ nomomibto 8-pa3psaHbIX KOMaH/ CpPaBHEHHUs OpPraHU30BaTh CpPaBHEHHE Iepe-
MEHHBIX OobiIel paspsaaHocTu? [lepemMeHHO# 1 KOHCTAaHTHI?
13) Kak KOppEeKTHO CIIOKHTH (BBIUECTD) JIBA OMEpPaHIa Pa3HOW Pa3psAHOCTH, €CIU OHU
3HaKoBbIE (0e33HaKOBbIE)?

Jlabopamopnas paboma No 3

U3yuenue pesxxcumos adpecayuu, KOMano NepecovlioK, KOMAHO Nepexo0os.

1) Haznauenue nupextus accembiiepa ORG u DB.

2) KocBenHas aapecanusi, KOCBEHHasl aJipecalus ¢ MOCT-UHKPEMEHTOM U Mpe/leKpeMeH-
TOM, KOCBEHHAasl aipecaliisi CO CMEIIEHHUEM.

3) Komanapl nepechliok MEKy PETUCTPaMU U MAMSITHIO JaHHbBIX.

4) KoMaHnza nepecbuioK MEXKIAy NaMsAThIO IIPOrpaMM U pErUCTPaMHU.

5) Kakue pexxumsl aipecaniuu ucnoib3ytorces B komanaax LDI, MOV, ST X+,r0?

6) Apxurektyps! npoueccopoB CISC u RISC.

7) Cootnomenue nousatuii CISC, RISC, rapBapiackoii u ¢poH-HEHMaHOBCKON apXUTEKTY-
pHI.

8) [locnenoBarenbHOE U KOHBEHEPHOE BBHIITOJIHEHNUE KOMAH/I.

9) [IporpaMMHBI CYETYMK: HA3HAYCHUE, MOAM(UKALINS 3HAYCHUS TIPH TTOCIEAOBATEIb-
HOM BBITIOJIHEHUU KOMAaH/]I ¥ MPU BBIMOJIHEHUH KOMaH/ Mepeiadyl YIpaBIICHHUS.

10) OO®wscHUTE, TTOYEMy BpEeMs BBITIOJHEHUS KOMaHJ YCIOBHBIX MEPEXOAO0B PA3ITUIHO
JUIS CITydaeB, KOTJla Iepeaayda yIupaBieHUs] IPOUCXOANUT U HE TPOUCXOAMT.

11) Paguyc nevictBust komanj nepexonaa. Crnocod pacuiupeHus paanyca JeiCTBUA.

12) KoMaHp! ycIOBHOTO BHITIOMHEHUS cleAyromieil koman bl. Cioco0d ux MpruMEeHEHHUS.

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

14) OcHoBHBIE YepPThI APXUTEKTYPbI IPOLIECCOPHOTO Spa MUKPOKOHTpoJuiepoB AVR.

Jlabopamopnas paboma Ne 4

H3yuenue nocuueckux KOMamo u KOMaHo cOB8U208.

1) Ha3oBuTe j0ru4eckue KOMaH/Ibl.

2) Koman/ bl TOOMTOBOM MHBEPCUH U JOIOIHEHUS /10 JIBYX.

3) Kakum o6pazom peanuzyercs koManga TST? Kakue criocoObl ee peaan3anuy Bbl €lie
MOJKETE MPEJIOKUTH?

4) Kaxoe 3nauenue npuHumaet iar C mpoliieccopa mocie BbIITOJIHEHNS KOMaH/bl CIBU-
ra?

5) Otnuunst apuMETHIECKOTO U JOTHIECKOTO CABUTOB.

6) Peanu3zanust KOMaHa CABUTOB M BPAIICHHs BJIEBO Yepe3 KOMaHIbl CJI0KEHUS.

7) JlokaxuTe, 9TO MPH BBITIOJTHEHUH KOMaH I caBrTa (prar S Oy/eT sSBIATHCS KOTHeH
¢nara C, ecau V npunumaet 3Hauenne NOC, a S Bcerna paseH NGV,

8) AnropuTt™m peanmzanuy onepaii YMHOKEHHUS ¢ TOMOIIBI0 KOMaH]T C/IBUTA U CIIOKe-
HUSL.
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Jlabopamopnas paboma Ne 5

H3zyuenue komano manunynsayuti ¢ oumamu. Mooyrvnoe npoecpammuposanue. I[loonpo-
2pammol.

1) OnuimTe mporecc BpI30Ba MOANPOrpaMMbI H BO3BpaTa U3 Hee.

2) O6bsacHUTE, TOYEMY KOMAaH[Ibl IEPEX0/I0B, BHI30BA/BO3BpaTa U3 MOANpPOrpamMm Tpely-
IOT JIJIS CBOETO BBITIOJNHEHUS JIBYX M 0OJee TaKTOB, TOTA KaK OCTalbHbIE KOMAHJbI — TOJILKO
OJIVH TaKT?

3) Buapl xoMaH[ mepenauyd ymnpaBiIeHUs (II€PEeXO/bl/BbI30BbI, YCIOBHBIE/OE3YyCIOBHbIE,
a0COTIOTHBIE/OTHOCUTENIbHBIE/KOCBEHHBIE).

4) CpaBHUTE MOJTyJIBHBIA U MOHOJUTHBIN MOJIXOA K pa3paboTKe MporpaMMHOro obecre-
YEHHUSI.

5) Croco0bl nepeauu napaMeTpoB B MOANPOrpaMMEbI, BO3BPAIICHUS pe3ybTaTa, CoXpa-
HEHUS! KOHTEKCTAa BBI3bIBAIOLICH MPOTrpaMMBl.

6) CriocoObI peanu3aiuu CTeKa JJIsI XpaHEeHUs aJpeca Bo3Bparta u3 moamnporpammsl. [Ipo-
0JieMbl, CBA3aHHbBIE C HCIIOIb30BAHUEM CTEKA.

7) Kakumu cpencTtBaMud MOKHO yCTaHOBUTH, COPOCHTH, WHBEPTHPOBATH 3HAYCHHS OT-
JEbHBIX OUTOB PETUCTPOB OOIIEro Ha3HAYCHUSA?

8) Kakumu cpencTtBaMu MOXKHO YCTAaHOBHUTH, COPOCHTH, MHBEPTUPOBATH 3HAYCHUS OT-
JIEJIbHBIX OUTOB PETUCTPOB BBOJA/BRIBOA?

9) Kakwue cpencrsa B AVR cymiecTBYrOT /Uil KOMMMPOBAHUS 3HAYCHUN OT/ICIBHBIX OUTOB
U3 perucTpa B peructp?

INPAKTUYECKHUE 3AJAHUA

Ilpakmuueckoe 3adanue 1. Hccnedosanue pabomwvi yueOHO2O0 MUKPONPOYECCOPHO2O
KOHmpoanepa.

Pa3o0partbes ¢ Ha3HaAYeHHeM OPraHos ynpasienusi 1 uaaukanun Y MK. BeizBats n
BbINOJHUTH Bee NMpeKTuBbI [13Y-MmounTopa. 3anecTn UCXoaHbIe JaHHbIE B NAMSATH U pe-
THCTPBI, CYNTATH NOJYYCHHbIC Pe3yJIbTATHI.

IIpakmuyeckoe 3adanue 2. Paspabomka, accembaupoeanue, 3a2py3Ka U 6blNOJIHEHUE 8
OMAAOOUHOM pedrcume npocpammsl Ha Accembaepe 0151 00HOKpucmanvroz2o MII.

Pa3paboTtaTe aaropuT™ BBINOJIHEHHS MOCTaBIEHHON 3a/1a4 M HA €0 OCHOBE TEKCT IMPOo-
rpaMMbl Ha accembiepe. 3aHeCTH TEKCT MPOrpaMMbl B JIUCTHHT, [1000paTh KOJbI ONEpaLui Ko-
MaH/Jl, Ha3HaYuTh ornepanbl. HacTpouts aspeca koMaHz, Mpu HEOOXOIUMOCTH HMCIIOJIB30BaTh B
KayecTBE ONEPAH]IOB aJipeca Mepexo/10B.

3anectu B O3Y YMK ucnonssemslii KOJ U UCXOAHBIE JaHHbIE. 3aIyCTUTh MPOrpamMmy
1a WCIOJHEHHE, NMPOYUTATh MONYUYECHHBIE PE3yIbTAaThl. BBHIMONIHNTE MporpaMMy B TOMIATOBOM
peKUME U B peKUME C TOUKaMM pa3pbiBa. KOHTpOIMpOBaTh HCIIONHEHUE OTENbHBIX KoMaH . B
Clly4ae HEMPAaBWJIBHOTO pe3yibTaTa HAaTH U YCTPAaHUTH OIIMOKH.

Ipaxmuuecxoe 3a0anue 3. Ocsoenie MemoouKu paspabomra npoepammHo2o obecneye-
Hus 01 MK AVR na si3vike CH 6 cpede CodeVisionAVR.

Pa3paborate mporpaMMmy cBeTOIMOAHOM uWHAMKAaMM Ha s3pike CU B cpene
CodeVisionAVR Ha 6a3e MK ATmega328 unu ATmega2560. [{ns BeiGopa ucnonszyemoro MK
M TaKTOBOW YacCTOTHI, YCTAHOBKM pEXHMMa TOPTa KCIIOJIB30BaTh T'€HEPATOp HCXOTHOTO KOJIa
CodeWizardAVR. BeImonHuTh MOJETUpOBaHUE (CUMYISIHIO) TpoekTa. C  MOMOIIBIO
CodeVisionAVR 3arpy3uth HCHONMHSIEMYIO NPOrpaMMy B peadbHBI KOHTpOJUlep Ha Oase
ATmega328 niu ATmega2560 (Arduino Uno unu Arduino ATmega2560).
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Ipaxmuuecroe 3a0anue 4. Peanuzayus LLIM 0ns pe2ynuposku MOWHOCMU 8 HA2pY3Ke
UU YAPAasieHUs CKOpOCMbIO Cepeoo08ULaAMEIiS.

Pa3zpaborats mporpammy reneparuu LIIMM curnana ¢ moMomibi0 TaliMepa-cueTYHKa.
MopnepHu3upoBaTh €€ Uil 3a/1aHusl yriia NOBOPOTa poTopa CEpBOABUIATENA. YTOJ IOBOPOTA PO-
TOpa 3a/aBaTh C IOMOIIBIO ABOUYHOIO KOJA, BBOJAUMOIO C IEPEKIItoUaTesie, MOAKIIOUYEHHbIX K
napajuieJIbHOMY MOPTY.

Ilpakmuueckoe 3adanue 5. Hcnonvzoeanue ALl MK 0nsa usmepenus HanpsiceHus ¢ 8bl-
8000M pe3yIbMama Ha HCUOKOKPUCIALIUYECKULI MOOYIIb.

Pa3paborats nporpamMmy i u3mMepeHus Hanpsikenus ¢ nomoribio AL, pe3ynabTat BbI-
BectH Ha KK Moxmyib.

3.2 3agaHus 1Jisl IPOMEKYTOUYHON aTTeCTAUM
KYPCOBOM ITPOEKT

KypcoBoii npoekt BbImonHseTCs B 6 cemecTpe U peanusyercsi B (opMe MPaKTHYECKOU
IIOATOTOBKH

Tema mpoexkta «Pa3paboTka, BUPTyaJbHOE W (U3UYECKOE MOJCIUPOBAHUE MHKPO-
KOHTPOJUIEPHOI'O YCTPOHCTBA».

Leas nmpoekTa: 3aKpervieHHe TEOPETHUECKUX 3HAHWN U (HOPMUPOBAHHE MPAKTHUYECKUX
HaBBIKOB [TPOEKTUPOBAHUS MUKPOIPOLIECCOPHOIO YCTPOMCTBA, a TAKXKe NPUOOPETEHUE HAaBBIKOB
paboTHI ¢ 0TEYECTBEHHBIM U 3apyOeKHBIM HH(POPMALIMOHHO-CIIPABOYHBIM MAaTEPUAIIOM.

BapuanTsl 3a1aHuil 1JIs1 IPOCKTHPOBAHUA

1) Pazpabotars ycTpoiicTBo «berymiuii Oorouby i yrpaBJIeHUs] COCTABHON THPIISTHAON
U3 BOCBMHU OTAEIbHBIX THPJIHI. YCTPOHCTBO JOJDKHO oOecredyuBaTh ABM)KEHHE OTHS B JIBYX
pa3HbIX HampasieHusX. [lepexiitoueHne HanpaBiaeHUs IBUKEHUS JTOJKHO OCYIIECTBISATHCS MpU
IIOMOUIM Nepekitoyarens. Harpyska B kakoM KaHalle — JIaMIIbl HaKaJIMBaHUs MOIIHOCTBI0 1000
Bt ¢ nanpsokenuem 220 B. OOecrieuyuTs rajbBaHUYECKYIO Pa3Bs3Ky CHIJIOBOM 4YacTH W IMpey-
cmotpeTh cB:3b ¢ [IK mo unrepdeiicy USB.

2) Paspabotath BOJbTMETp Ha oOcHOBe BHyTpeHHero AIllll mukpokoHTpoOIITIEpa
ATmega328 ¢ BBIBOJIOM 3HAYEHMS B IBOMYHOM BUJE HAa 8 CBETOJUOJIOB, MOJKIOYEHHBIX K MTOP-
Ty. [Ipenycmorperts cBsi3b ¢ [1K mo uaTepdeiicy RS-232.

3) PazpaGorath BOJAbTMETp Ha ocHoBe BHyTpeHHero AlIll MukpokoHTpomIepa
ATmega328 ¢ BbIBOAOM 3HaueHMsI Ha cUMBOJIbHBIN KK-Monyns. Ob6ecnieunTs rajabBaHUYECKYIO
pa3BsA3KY CUJIOBOH yacTu U npeaycMoTpeTh cBs3b ¢ 11K nmo unrepdeiicy USB.

4) PazpaboraTh TepmMoMeTp Ha ocHoBe aardynka DS1820 ¢ unrtepdeiicom 1-Wire u Muk-
poxoHTposuiepa ATmega328 ¢ BeiBogOM 3HadeHMsI Ha cuMBOJIbHBIN JKK-Monyns. IIpenycmot-
petb cBsi3b ¢ [1K mo uaTepdeticy RS-232.

5) Pa3paboraTts TepmomeTp Ha ocHoBe naTunka DS1621 ¢ untepdeiicom 12C u mMukpo-
koHTpoiepa ATmega328 ¢ BbIBOgOM 3HaueHUs: Ha cUMBOJBHBIA KK-monmymns. OOecrieuntsb
rajibBaHMUECKYIO pa3BsA3Ky CHJIOBOM 4acTH U npeaycMoTpeTs cBs3b ¢ [IK mo untepdeiicy USB.

6) Pazpaborars BosibT™MeTp Ha ocHOBe BHemrHero ALIT AD7896 ¢ unrtepdeticom SPI u
MukpokoHTposuiepa ATmega328 ¢ BeiBogOM 3HaueHMs Ha cuMBosbHBIN JKK-Monyns. Ilpeny-
cmotpets cBs3b ¢ [1IK mo naTepdeiicy RS-232.

7) Pa3zpabotaTh yCTpoCTBO ympaBieHHsI OUIOJSPHBIM LIATOBBIM JIBUTaTelIeM. Y CTPOii-
CTBO JIOJKHO oOecreurBaTh BpallleHHE JBUTATeNs B JIBYX pa3HbIX HampasiieHusix. Ilepekitoue-
HUE HaIIPaBJICHUS JBWKEHUS JOJDKHO OCYILECTBIIATHCS MPHU NMOMOIIM mepekitouatend. [Ipeny-
CMOTPETh MU3MEHEHHE CKOPOCTH BpallleHUsl JBUTATENsl C MOMOIIBI0 MOTEHLIUMOMETPA, MOIKIIO-
yeHHOro k BHyTpeHHemy AIIl. OO6ecneunTs ragbBaHHUYECKYIO Pa3Bs3Ky CHJIOBOM 4YacTH U
npenycMmoTpets cBa3b ¢ [IK nmo untepdeiicy USB.
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8) Pa3zpaboTarp ycTpoiicTBO ynpaBieHus cepBojaBurareneM. IloBopor Bana cepBoaBHra-
TeNd 3aJaBaTh BpAIICHUEM pOTOpa IMOTEHIMOMETPA, MOJAKIOYEHHOro K BHemHemy AILIIL
[Tpenycmotpets cBs3b ¢ [IK no unrepdeticy RS-232.

9) Pa3zpabotath yCTpONCTBO YIIpaBieHHUs HAIpPABICHHUEM U CKOPOCTBIO BpamieHus 12-
BOJIbTHOT'O JIBUraTelIs [IOCTOSIHHOrO ToKa. HampaBieHue U CKOpOCTh BpalLEHUs 3aJaBaTh JIBYyX-
MO3UIMOHHBIMH TepekiitouaTensMu. OOecneunTh ralbBaHHUYECKYIO Pa3BsI3Ky CHUJIOBOM 4YacTH U
npexycmotpets cBs3b ¢ [IK mo untepdeiicy USB.

10) Pa3paborate renepatop 3ByKOBOTO CHUTHAajla, OCHOBHAs 4acTOTa KOTOPOTO MPOIOp-
oHanbHa GoToTOoKy ortoauona. [Ipenycmorpers cBa3b ¢ I1K no unrepdeiicy RS-232.

11) Pa3zpaboTtarh 2JIEKTPOHHBIE BEChl HA OCHOBE TEH30MOCTa ¢ BhIBOAOM Ha JKK-MOyb.
OObecnieunTh rajlbBAaHUYECKYIO Pa3BA3KY CHJIOBOM YacTu U npeaycMmorpers cBs3b ¢ IIK mo mu-
tepdeticy USB.

[lepeuens BOMpOCOB, MOAJIEKALTUX pazpaboTKe:
e AHAJIU3 QHAJIOTOB U CYIIECTBYIOIIUX TEXHUUECKUX PEIICHHIA;
e (yHKUIMOHANbHAS cCXeMa YCTPOICTBA U €€ ONHCaHUE;
o 000CHOBaHHE BHIOOpA IEMEHTHOH 0a3bl,
e TMPUHIUNHNAIIbHAS CXEMa YCTPONCTBA, BBINOJIHEHHAas OT PYKH HIHW C MPUMEHEHHEM
CPEACTB MAIIMHHOW TpayKH, U €€ OTHCAHNE;
e TIEpeueHb (Crenu(PUKAINIO) SJIEMEHTOB;
e  ANTOPUTM PaOOTHI YCTPOUCTBA (CTPYKTYPHYIO CXEMY IPOTPAMMBI);
e TEKCT IPOrpaMMbl paboThI ycTpoiicTBa Ha si3bike CH;
e CUMYJILHA WIA MaKETHPOBAaHUE PabOTHI yCTPOUCTBA.
[lepeuens rpaduyeckoro Marepuana:
- (yHKUMOHANbHAS W NPUHIUIHUAIBHAS JJIEKTPUYECKUE CXEMbl, AJITOPUTM pPaOOTHI

YCTPOICTBA.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa yTBEP>KJACHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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