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1 Beeaenmue

Pabouast mporpamMmma u (hOHA OIEHOYHBIX CPEICTB AUCHUILTUHBI «OCHOBBI MUKPOTMPO-
LIECCOPHOW TEXHHKU» COCTABJIEHbl B COOTBETCTBUHU C TPeOOBaHMSIMU (elepalbHOTO Tocyaap-
CTBEHHOTO 00pa30BaTEeNbHOIO CTaHAAPTa, YTBEPXKICHHOTO IpukazoM MuHoOpHayku Poccwuii-
ckori deneparuu 19.09.2017 Ne 931, u ocHOBHO# NpodecCHoHaIBHONW 00pa30BaTeIbLHOM MPO-
rpaMMbl MOATOTOBKHU «Pagro31eKTpOHHBIE CUCTEMbl TEIEKOMMYHUKAIIUU U CBSI3W» IO HampaB-
sneHuio noarotoBku «11.03.01 Pagnorexuuka.

[IpakTHueckas MOArOTOBKA peain3yeTcs Ha OCHOBE:

[Ipodeccuonanphusbiii crangapt 40.035 «MTHXXEHEP-KOHCTPYKTOP AHAJIOI'OBBIX
CIIO)KHOO®YHKIMOHAJIBHBIX BJIOKOB». O606menHast TpyaoBas ¢yHkuus: A. Pazpa-
00TKa MPUHLMITHATIBHBIX 3JEKTPUUECKUX CXEM OTAEIbHBIX aHAJOTOBBIX OJOKOB M BCErO aHajo-
rooro C®-61moxa.

Tpynosast pynkius (TD 3.1.1) «OnpeneseHrne BO3MOXKHBIX KOHCTPYKTHBHBIX BAPHAHTOB
peaM3aiyy OTACTbHBIX aHATIOTOBBIX 0J10K0B 1 Bcero CD-6moka». Heobxonumeie 3Hanms (HY -
5) «IIpoeKTUPOBATH CXEMbI AHAJIOTOBOT'O M CMEIIAHHOTO CUTHAJIOBY.

OcBoeHNE OCHOB MUKPOTIPOIIECCOPHON TEXHHUKH, (HOPMUPOBAHHE HABBIKOB pa3pa-

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

paszenbi/ Crpykrypa CISC mukponpoueccopa u noctpoeaue MII ycTpolicTBa Ha €ro OCHOBE.

Tf{“é”’lﬂ Cucrema KOMaHJ ¥ IIporpaMmupoBanue Ha accembnepe CISC muxpomporeccopa.
ﬁnﬂ?{m [Tapametper u apxurextypa RISC mukpokonTpoiuiepos cemerictea AVR.

PaspaboTtka nporpammuoro obecrieuenus B cpene AVR Studio.
Pa3zpaboTka nporpammuoro obecneuenus Ha sizbike CU B cpene CodeVision.

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJbTATOB 00yYeHUs MO AUCHMILIUHE (MOIYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHHUSI KOMIIeTeHIUI

ITponiecc n3ydenuss aucuuIuiiHbl «OCHOBBI MUKPOIPOLIECCOPHON TEXHUKU» HAIPaBIICH
Ha (opMupoBaHue cieayronmx komrnereHuui B coorBerctBuu ¢ @I'OC BO u ocHOBHOIT 00pa-
30BaTeNIbHOM TTporpamMmoit (Tabmwuma 1):
Tabmuna 1 — KomnereHIMM 1 HHAUKATOPBI UX TOCTHIKEHUS

Kon u HaumeHnoBanue NHauKkatopel 1OCTHXXKEHUS [Imanupyembie pe3ybTaThbl
KOMIIETEHIINH 00y4YEeHHSI 110 TUCHUTUIMHE
[Ipodeccuonanbubie
[IK-2. Cnocoben [1K-2.1 3naer npuHLIMIIBI TOCTPOE- - 3HaTh NPUHIUIIBI IPOEKTH-
OCYLIECTBIIATh HUS TEXHUYECKOTO 3aJIaHUs DU pa3- | pOBaHUs YCTPOWCTB MUKPO-
KOHTPOJIb paboTke neTanei, y3/ioB u IIPOLIECCOPHON TEXHUKH B CO-
COOTBETCTBUS YCTPOMCTB PaJUOTEXHUYECKUX CH- OTBETCTBUU C TEXHUYECKUM
pa3pabaTbIBacMBbIX cTeM 3a/IaHHEM
MPOEKTOB U [1K-2.2 YmMeeT ucnonb3oBaTh HOP- - YMeTh UCTI0JIb30BaTh CIpa-
TEXHUUYECKOMN MaTHBHbBIE U CIIPABOYHbIC JaHHBIC BOYHBIE JAHHBIE MPU MPOCKTHU-
JIOKyYMEHTaluU pu pa3zpaboTKe MPOEKTHO- POBaHUU YCTPONCTB MUKPO-
CTaHJapTam, KOHCTPYKTOPCKOM JOKYMEHTAIU! IIPOLIECCOPHON TEXHUKHU
TCXHUYCCKUM [1K-2.3 Bnaneer HaBbikamu oopM- | - Bragers HaBbikamu oopm-
YCIOBUAM U JPYTUM JIEHUS IPOCKTHO-KOHCTPYKTOPCKOM JIeHUs IPOCKTHOMN TOKYMEHTa-
HOPMAaTUBHBIM JIOKYMEHTAIlUN B COOTBETCTBUHU CO LIUH B COOTBETCTBHUHU CO CTaH-
JAOKYMCHTaM CTaHJaapTaMu JapTamMu




3 MecTo nucuMIMHBI (MOIYJIsI) B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMmbl

JucuuninnHa «OCHOBBI MHKPOIIPOLIECCOPHOM TEXHUKU» M3ydaeTcs Ha 3 Kypce B 6 ce-
MecTpe.

JlucuurminHa BXOAUT B cocTaB 00ka 1 «JluCIHUIITUHBI (MOIYNIN)» U OTHOCUTCS K YacTH,
dbopMupyeMOil ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHM.

J17is1 OCBOGHUS JUCITUIUIMHBI HEOOXOIMMBI 3HAHWSI, YMEHHSI, HABBIKU U / WIIU OTIBIT MPaK-
TUYECKOU NeATeNIbHOCTH, COPMUPOBAHHBIE B MPOIIECCE N3YUCHUSI TUCIUIUINH / TPAKTHK:
«CxeMoTexHUKay, «OKryThl 1 KOMMYyTallMOHHAS amnmnapaTypay.

3HaHMsI, yMEHHS U HaBBIKU, CHOPMUPOBAHHBIE NIPH H3YYECHUH TUCIUTUTHHBI «OCHOBBI
MUKPOIIPOILIECCOPHOM TEXHUKWUY», OyIyT BOCTPEOOBaHBI IPHU U3YUEHHUH MOCIETYIOIINX AUCIU-
wnH: «CpenctBa oToOpaxenus nHpopmauun», «I[IpoeKTupoBaHue AIEKTPOHHBIX CXEM»,
«Y4eOHas npakThKa (0O3HAKOMUTEIbHAS MMPAKTUKA)», «[[pon3BOICTBEHHAs TPAKTHUKA (TEXHOJIO-
rudeckast (MPOeKTHO-TEXHOJIOTHYeCKas ) MpakTuka)y», «[ [pon3BoAcTBeHHAS TPaKTUKA (TIPeIH-
MIJIOMHAS TIPAKTUKA)Y.

Jucruminaa «OCHOBBI MUKPOIIPOIIECCOPHON TEXHUKH» YaCTHYHO peanusyeTcs B Gop-
M€ MpaKkTUYeCKOW MOATroTOBKU. [IpakTHueckass MOATOTOBKAa OPraHU3yeTCsl MyTeM MPOBEACHUS
NPAKTHYECKUX 3aHATUH U TaOOpPaTOpHBIX padoT.

Jucuumimza «OCHOBBI MUKPOITPOIIECCOPHOM TEXHUKM» B paMKaX BOCIIUTATEIbHOM pa-
00THI HarpasiieHa Ha (OPMHUPOBAHKE Y O0YUAIOINXCS AKTUBHOW TPasKJaHCKOM MMO3UIINH, YBa-
JKEHUS K IIpaBaM U cBOOOJaM 4YelIOBEKa, 3HaHUS MIPABOBBIX OCHOB U 3aKOHOB, BOCIIUTAHUE UYB-
CTBa OTBETCTBEHHOCTH WJIM YMEHUS apryMEHTUPOBATh, CAMOCTOSATEIILHO MBICTUTbD, PAa3BHUBAET
TBOPUYECTBO, MpodheccCHoHaIbHbIE YMEHHS HJIM TBOPUYECKH Pa3BUTON JIMYHOCTH, CUCTEMBI OCO-
3HAHHBIX 3HAHWH, OTBETCTBEHHOCTH 3a BBINOJIHEHUE YUeOHO-TIPOU3BOCTBEHHBIX 3a/IaHUM U T.1I.

4 O0beM IMCUUILTHHBI (MOIYJISI) B 3a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIHYeCTBa
aKaJeMHYeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aommuxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO Pa0doTy
00y4YarIHuXCcs

OO6mast TpyI0eMKOCTh (00beM) TUCHIUIIINHBI cocTaBmsieT 5 3.e., 180 akaz. gac.
Pacnipenenenne o0bemMa JUCITUTUTMHBI (MOIYJIS) TTO BHAAM YYCOHBIX 3aHIATHH MPECTaB-

JIEHO B Ta0JIHIlE 2.

Tabmuua 2 — O6beM TUCIHUILIMHBI (MOIYJIs) IO BUJAM YUEOHBIX 3aHATHH

Bcero akagemu-

O0beM TUCHUTNIINHBI
YeCKHUX 4aCOB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 180

KonTakTHasi aynuTopHasi padboTa o0y4amommxcsi ¢ nmpenoaaBareyemM 80
(1o BUAAM y4eOHBIX 3aHATHII), BCEro

B ToMm uucine:

3aHATHA JEKIMOHHOI0 THIA (JIEKLIUU U UHbIE YUeOHbIEe 3aHATHS, IPEay-

CMaTpHBaIOIKE MPEUMYIIECTBEHHYIO iepeiady yueOHoi nHpopmanuu 32
MearOrnYeCKUMH PAOOTHHUKAMH )
3aHATHS CEMHUHAPCKOI0 TUNA (CEMHHAPHI, IPAKTHUECKUE 3aHITHS, PaK- 48

TUKYMBI, JJa0OpaTOpHbIe pabOThI, KOJJIOKBUYMbI 1 HHBIE aHAJIOTUYHBIE 3a-
HSATHS)

CamocrosiTesibHasi padoTa 00y4arOmMXcsi 1 KOHTAKTHAas1 padora,
BKJIIOYAIOIasi TPYNIOBbIE KOHCYJIbTAIIMH, MHAWBUAYAIbHYIO paboTy 00y- 100
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX YaCOB

YalOMIMXCA C MPEnoiaBaTesiMu (B TOM YUCIIE HHIUBUIYaIbHbIE KOHCYJIb-
TaIM); B3aUMOJICHCTBUE B JIEKTPOHHON MH(POPMAITIOHHO-

00pa3oBaTeNLHON CpeJie By3a

[IpomMexyTouHas aTTecTamus 00yJaroIuXCcs —3a4eT ¢ OLeHKON 0

5 Copepxanue JMCOUMILIMHBI (MOYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM
(pa3zpenam) ¢ ykazaHueM OTBEJICHHOI0 Ha HUX KOJIMYeCTBAa aKaJeMHYeCKHX

4acoB U BHJ0B y4eOHOH padoThI

Tabmuna 3 — CTpykTypa U coAepKaHue TUCITUTUINHBI (MOJTYIIS)

HaumenoBanue pasnenos, Tem
U CoJIepKaHue MaTepuaia

Bunpl yueGHO# paboThI, BKIIFOYAs ca-
MOCTOSITEIbHYIO pab0OTy 00y4aromuxcs
U TPYJO0EMKOCTh (B yacax

Konraktnas pabora npenoga- | CPC
BaTess ¢ 00yJaronuMUCS

Jlex | Cemunap- | Jlabopa-
U | cKue (Mpak- | TOpPHBIE
TUYECKHUE | 3aHATHUSA
3aHSITHUS)

Pazjen 1. OcHOBHBIE MOHATHS, KJIacCHPUKAUS U
CTPYKTYPa MHKPOIIPOLIECCOPHBIX YCTPOHCTB

Tema 1.1 Mukponpoueccopbl 1 MUKPOKOHTPOJLJIe-
pbl. OCHOBHBIE IOHATHS, KJIacCH(PUKALMS.
IlentpansHoe mporeccopHoe ycrpoiicto (LIITY).
Muxkponpoueccop. OTHOKpHCTaIbHBIA MUKPOIIPOLIEC-
cop. MHOroKkpucTaibHbI MUKpOIIpoLieccop. Mukpo-
KOHTPOJLIED.

Tema 1.2 CTpyKTYypa MHKPOIIPOIIECCOPHOTO
yerpoiicTBa. Tunsl apxurexktyp MII.

CrpyKTypHas cxema MUKPOIIPOIIECCOPHOTO YCTPOii-
CTBa, HA3HAYEHUE IIUH U OJIOKOB.

MII ¢ rapBapackoit apxurektypoit; MII ¢ ¢ponneiima-
HoBckoi apxutekTypoii; MII Tuma CISC (Complex
Instruction Set Computing) ¢ mosHbIM HAO0POM KO-
mana; MII tuna RISC (Reduced Instruction Set
Computing) ¢ COKpanieHHbIM Ha0OpOM KOMaH]I.

N3ydeHne TeOpeTHUECKUX pa3esioB AUCIUTIMHBI

Pa3nea 2. Ctpykrypa CISC mukponponeccopa u
nocrpoenue MII yeTpoiicTBa Ha ero 0CHOBe

Tema 2.1 TunoBasi CTPyKTYpa MUKPOIPOIECCOpA.
ApHUPMETHKO-TTOTHUECKOE YCTPOHUCTBO, aKKYMYJISTOP,
PErucTpbl 00IIETo Ha3HAYeHUS, PETUCTp (Iaros, aj-
pECHBIE PETHCTPHI - CYETYMK KOMAH/ U yKa3aTelb CTe-
Ka, PETUCTp KOMaH]1, AeMH(ppaTop KOMaHI U YCTPOH-
CTBO YIIPaBJIEHUS, PETUCTP apeca, pETUCTPbl BpEMEH-
HOTO XpaHeHUs, Oy(pepHbIE CXEMBI.

Tema 2.2 Opranusauusi MII ycTpoiicTBa Ha ocHOBe
8-pa3psiiHOro MHKpoMpoueccopa.
O6Bs3ka [{ITY HeoOXoauMbIMu (YHKITMOHATBHBIMHU
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HaunmenoBanue pasnenos, Tem
U CoJIepKaHue MaTepuaia

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

U TPYJOEMKOCTb (B 4acax

KonrakTHas pabora npenoza-
BaTess ¢ 00yJaronuMUCS

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

CPC

y3JaMHu JUTs TTosTydeHust GyHkiponupytomieit MI1 cu-
cTeMbl (MCTIOIb30BaHNE y3JIa Ha9aJIbHOTO cOpoca, cxe-
MBI TAKTHPOBAHUS, AeIIH(PpaTOpa aAPECOB MAMSATH,
nonkitouenue [13Y u O3V, HaznaueHue u opranuza-
IHsI CTEKA M CUCTEMBI IPEPHIBAHUN ).

Tema 2.3 O030p cnennaJM3UPOBAHHBIX HHTEP-
¢peiicabix BUC nus peanuzanuu MII cucrembl
MOJK/II0YEeHHUs] BHEIIHUX YCTPOMCTB.

['eHepaTop TaKTOBBIX UMITYJIbCOB, OY(EPHBI perucTp,
JIBYHAIIPABJICHHBIN MTUHHBIA ()OPMUPOBATENH, CHCTEM-
HBII KOHTPOJUIEDP, MPOTPAMMHUPYEMBIN NapaieIbHBIN
ajlanrep, MporpaMMHUPYEMBIN OCIIET0BATENBHBIN
ajanTep, IporpaMMUpYyEMBIN TaliMep, MporpaMMHUpye-
MBIH KOHTPOJUIEpP IPEPhIBAHUHN, IPOrPaMMHUPYEMBII
KOHTPOJUJIEP KJIABUATYPhl U MHIUKALIMH.

Tema 2.4 3HAKOMCTBO ¢ Y4e€OHBIM MHKPOIPOIlEC-
copHbIM KoHTpOJLIepoM (YMK) Ha 0a3e oqHOKpHU-
crajabHoro MII.

Nzyuenue cxemnoi peanmzauu Y MK.
Ucnons3oBanue [13Y-monnTopa, kak mpocrenien
OIEPALMOHHONM CUCTEMBI JJIS 3arPy3KH U 3aIycKa Mpo-
TpaMMBbI MTOJIB30BATENS, a TAKKeE [Tl €€ OTIAAKH.
Wzyuenne aupektus [13Y-mMonurtopa.

Uccnenoanue padotst YMK.*

2*

HSy‘IeHI/IC TECOPCTUICCKHUX pa3aciiOB TUCUHUIIJINHEI,
MOATOTOBKA K 3aHATHUAM CCMUHAPCKOI'O THIIA

14

Pazjen 3. Cucrema koMaH/J U NIPOrpaMMHUPOBaHH e
Ha accembJiepe CISC mukponpoueccopa

Tema 3.1 @opmaTsl U BbInoJIHeHHe Komana B MII.
0630p cucremsnl komang MIT 18080.

dopmaTsl KOMaH, KOJ ONEepaliy U OTepaH/Ibl, LIUKI
KOMAaH/Ibl, LIMKJI IIMHBI (MAIIMHHBIA LUKIT) U MAIIHH-
HBIN TaKT.

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

Komanzp! nepecbuiky, apupMeTnaeckue KOMaH/Ibl,
JIOTHYECKHe KOMaH/Ibl, OpMHUpOBaHHE U paboTa CTEKa.

Komanzb! nepexozaa, KOMaH/1bl BbI30Ba MOANIPOrpPaMM U
BO3BpaTa U3 HUX, KOMaH/bl CIBUIa, KOMaH/bl BBO-
J1a/BbIBOJIA, CTICLIUAJIbHBIE KOMAH/Ib.

Pa3pabotka, accemOnnpoBaHue, 3arpy3ka U BbIMOIHE-
HHUE B OTJIAJJOYHOM pEeXHUME IporpaMmsel Ha AccemOe-
pe U1 ogHOKpucTasbHoro MIT.*

2*

Tema 3.2 Cuctembl cuUnc/IeHUs1, MPeodpa3oBaHue
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HaunmenoBanue pasnenos, Tem
U CoJIepKaHue MaTepuaia

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

U TPYJOEMKOCTb (B 4acax

KonrakTHas pabora npenoza-
BaTess ¢ 00yJaronuMUCS

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

CPC

yHceJ, padoTa co 3HAKOBBIMH YMCJIAMHU, pean3a-
IMS BBIYUCJICHUA MAaTeMaTUYeCKUX PyHKIUIA.
[IpencraBienne u npeoOpa3oBaHUE YHCENT B JBONY-
HYI0, IIECTHAAUATUPUIHYIO U IECATUYHYIO CUCTEMY
curcieHus. JIBonyHo-aecsaTuuHbi kKoa. CioxxeHue,
BBIYMTaHUE, YMHOKCHHUE U JI€JICHUE IBOMYHBIX YUCEL.
IIpencraBieHue 3HaKOBBIX YHUCEN B JOTIOIHUTEIBHOM
KOZE.

Bo3MoxHOCTB pacmupenus paspsgHoi cetku MIL
Berancnenust ¢ GUKCHPOBaHHOM | € TUTaBAOIIIEH TOY-
KOH.

HaxosxaeHne croXHbIX MaTeMaTHYECKUX (YHKIUI B
MII ¢ noMomIBIO MOATPOTPaMM BBIUUCICHUM CTEMEH-
HBIX psAoB. Mcnonb3oBanue apupMeTuiaeckoro co-
TIPOIECCOpa C TIaBaIOIIEH TOUKOM.

Tema 3.3 PazpaGoTka nporpamMm Ha si3bIke AcceM-
Os1ep.

JlucTuHT IporpaMMbl. DTarbl pa3padOTKH MPOCTHIX
nporpamm. «PydHoe» 1 «KOMITBIOTEPHOE» acCeMOITH-
pOBaHKE MPOrpamMMbl. 3aHECEHUE TIPOTPAMMBI U HC-
XOJIHBIX IaHHBIX B maMaTh Y MK. Beimonnenune npo-
rpaMMbl B aBTOMaTHYECKOM PEXHUME U B PEKUME TI0-
HIarOBOM OTIJIAIKH.

W3yueHne TeopeTUYecKuX pa3fesioB JUCHUIUINHBL,
MOATOTOBKA K 3aHATUSAM CEMHHAPCKOIO TUIIA, TOJArO-
ToBKa U oopmiuenue PI'P

14

Pa3nen 4. [lapametpsl u apxutexktypa RISC mux-
POKOHTPOJLIIEpOB cemeiictBa AVR

Tema 4.1 XapakTepucTHKa MUKPOKOHTPOJIJIEPOB
cemeiicrea AVR.

OcHoOBHBIE 0COOEHHOCTH MUKPOKOHTposiepoB AVR.
[TapameTrpsl MukpokoHTposuiepa ATmegalo.
VYcnoBHoe rpadguueckoe 0603HaYCHHUE MUKPOKOHTPOJI-
jepa.

Tema 4.2 CTpyKTypHasi cxeMa MUKPOKOHTPOJLIepa
AVR.

Opraauzaiys mporpaMMHON MaMsITH U JIOCTYTIa K HEll.
Opranusarus namsita Jaaaeix (O3Y, peructposas ma-
MSITh, SHEPTOHE3aBUCHUMAsl TAMSTh JAHHBIX ).
ApHUPMETHKO-TTOTHUECKOE YCTPOHUCTBO U PETUCTP CO-
CTOSIHUS ITpOLIeccopa, Ha3HaueHue (aros.

Tema 4.3 BeTpoeHHbIE Y3.IbI VISl CBSI3H ¢ BHEITHU-
MH YCTPOMCTBAMH.
[TapannenpHble TOPTHI BBO1a/BBIBOAA.




HaunmenoBanue pasnenos, Tem
U CoJIepKaHue MaTepuaia

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

U TPYJOEMKOCTb (B 4acax

KonrakTHas pabora npenoza-
BaTess ¢ 00yJaronuMUCS

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

CPC

[Toacucrema mpepsIBaHU MUKPOKOHTPOJLIIEPA.
Taiitmepsl/cueTanky (peKUMBI pabOTHI TailiMe-
pOB/CUETYNKOB, pekuMbI TeHepaTopa LIIUM (PWM),
cropoxeBoii Taiimep (Watchdog Timer)).

[MocnenoBarenbHbI nepudepuitabiii naTepdeiic — SPI.

UART - yHuBepcaJIbHBII MOCIeA0BaTENbHbIN MOPT.
2-TIPOBOIHBIH MOCIeI0BaTeNbHbIN HHTEpdeiic TWI.
AHaNOTroBBIN KOMIIApaTOpP.

AHanoro-1udpoBoii mpeodpa3oBaTeb.

Tema 4.4 MeToabl apecanui U CHCTEMa KOMAaH/L
AVR.

Merosl agpecanuu (perucTpoBast apecalus, Hero-
CpeACTBEHHAas aJpecalys, npsiMas agpecarusi, KOCBEH-
Hasi PETUCTPOBAs aJpecallys, CTEKOBas a[pecartusi).
Cucrema KomMaH]1 (KOMaH/bl IEpeJaun JaHHbIX, KO-
MaH/Ibl TIepeiaun yIpaBieHus, apuMeTHIecKue u J0-
IHYeCKHe KOMaHIbl, KOMaH/Ibl CIIBUTOB U OMTOBEIE).

H3ydeHne TeopeTHIeCKUX pa3eoB TUCIUTLTHHEL,
HOATOTOBKA K 3aHATHSIM CEMHUHAPCKOTO THIIA, IOATO-
ToBKa U ohopmiuenne PI'P

14

Pa3nea 5. PazpaGoTka nporpaMMHOro odecneveHust
B cpere AVR Studio.

Hcnonp30Banne MHTETPUPOBAHHOM cpeibl pa3paboTKU
AVR Studio nyig pazpaboTku nporpamm.™

4*

W3yueHne pexxMMOB aapecaliii, KOMaH I ePeChUIOK,
KOMaH]I Iepexo1oB.*

4*

W3ydenne apuMeTndecKnx KoMaHI1. ™

8*

I/IzyquI/Ie JJOTHYCCKHUX KOMaHJa U KOMaH/Q C)_IBI/IFOB.*

8*

N3ydenne komaHa MaHUMyJIsiUi ¢ Outamu. Motyib-
Hoe nporpammupoBanue. [lognporpammsr. ™

8*

H3ydeHne TeopeTHIeCKNUX pa3eoB TUCIUTLTHHEL,
HOATOTOBKA K 3aHATHSIM CEMHHAPCKOTO THIIA, TIOATO-
ToBKa U oopmiuenne PI'P

36

Paznen 6. Pa3zpadoTka nporpaMMHOro odecrnedeHus
Ha s3bike CU B cpene CodeVision AVR.

Tema 6.1 Ucnon30BaHHe ABTOMATHYECKOT0 TeHe-
paTopa ucxoanoro koga CodeWizardAVR

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

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

4*

Peanuzanus UM g1 peryaupoBKY MOIIIHOCTH B
Harpy3Ke WIH YIPaBJIEHHs CKOPOCTBIO CEpBOJBUTATE-

4*
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Bunpl yueGHO# paboThI, BKIIFOYAs ca-
MOCTOSITEIbHYIO pab0Ty 00y4aromuxcs
U TPYJOEMKOCTb (B 4acax
Konraktnas pabora npenoga- | CPC
BaTess ¢ 00yJaronuMUCS
Jlex | Cemunap- | Jlabopa-
U | ckue (Mpak- | TOpPHBIE
TUYECKHUE | 3aHATUSA
3aHATHUS)

HaunmenoBanue pasnenos, Tem
U CoJIepKaHue MaTepuaia

Is.*

UcnonszoBanne ALIT MK nns usmepenust Hanpsike-
HUSI C BBIBOJIOM pe3ysIbTaTa Ha )KUAKOKPUCTAJLTHYe- 4*
CKHI MOJTyJb. ™

I/I3y‘—IeHI/Ie TECOPCTUICCKHUX pa3aCiIOB TUCUHUIIJINHEI,

MOJITOTOBKA K 3aHATUSAM CEMHUHAPCKOTO THIIA, OJTO0- 18
ToBKa U oopmiuenue PI'P
NUTOI'O no gucuuiinHe 32 16 32 100

* peanmu3yeTcs B popMe MPaKTUYECKON TTOITOTOBKH

6 BxeayauTopHasi cCaMOCTOATEIbHAsI Pa00Ta 00YYAKOIIUXCS 1O TUCIHILINHE
(Moxysi0)

[Ipn nnaHUPOBAHUM CAMOCTOSITEIIBHOW pabOThl CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CJICAYIOIIMM pacpeeICHUEM YaCOB Ha CaMOCTOSITeNIbHYIO paboTy (Tabnuia 4):

Tabnuna 4 — PekomeHayemMoe pacipeielIeHue YaCOB Ha CAaMOCTOSITEIbHYIO paboTy

KoMnoHeHTBI caMOCTOATEIbHOH padoThl KoaunvecTBo yacoB
N3ydeHne TeopeTHIECKUX pa3AeiOB TUCITUTIITNHBI 32
[ToaroroBka K 3aHATHAM CEMUHAPCKOTO THTIA 32
[ToaroroBka u opopmiienue KII 36
100

7 OueHOYHBbIE CPeCTBA /sl IPOBEJCHUS TEKYLero KOHTPOJs U
NPOMEKYTOYHOM aTTecTANMU 00y4aroIHXCcs M0 JUCHUILIHHE (MOLYJII0)

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

[TonmHBIi KOMIUIEKT KOHTPOJBHBIX 33JaHUN WM MHBIX MaTepUaIOB, HEOOXOAUMBIX IS
OIICHUBAHUS PE3YyIbTAaTOB OOyUEHHUs MO JUCHUIUIMHE (MOIYJI0), MPaKTUKE XPAaHUTCA Ha Ka-
benpe-pazpaboryrke B OyMakHOM H 3JIEKTPOHHOM BHJIE.

8 YueOHOo-MeTOAMYeCKOEe M HHPOPMALMOHHOE 00ecTiedeHHe TUCIUTITUHBI
(MoayJis)

8.1 OcHoBHas JquTEpaTypa

1) BonoBo3oB A.M. MHKpPOKOHTPOJIIEPHI sl CHCTEM aBTOMATHKH : ydeOHOe mocobue /
BonoBo3oB A.M.. — Mocksa : Uadpa-Unxenepus, 2016. — 164 ¢c. — ISBN 978-5-9729-0138-
8. — Tekcr : a1ekTpoHHBIH // DnekTpoHHO-0MOMMoTeyHast cucrema [IPR BOOKS : [caiit]. —
URL: https://www.iprbookshop.ru/51727.html (mara o6paruenus: 01.11.2021). — Pexwum m0-
CTyna: JUIst aBTOPU3UP. TOJIb30BaTENeH

2) Jlebene, M. b. CodeVisionAVR : mocobue mns HaumHaronux / M. b. Jlebenes. -
Mockaa : Jlogpka-XXI, 2008. — 589 c. : mi.; + 1 CD-ROM.
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3) benor A.B. IIporpaMmmupoBaHre MUKPOKOHTPOJUICPOB [UIsl HAUMHAIOLIUX U HE TOJIBKO
/ benos A.B.. — Cankr-IletepOypr : Hayka u Texnuka, 2016. — 352 c. — ISBN 978-5-94387-
867-1. — Tekcr : >nmekTpoHHBIH / DnexkTpoHHO-O0nbauoreunas cucrema IPR BOOKS : [cait].
— URL: https://www.iprbookshop.ru/60657.html (mara ob6pamenus: 01.11.2021). — Pexum
J0CTyMa: JUIsl aBTOPU3UP. M0JIb30BATEIEN

8.2 [lomoJHMTeJbHAA JIUTEPAaTypa

1) Bonmgeipuxun O.B. T'apBapackas RISC-apxutekTypa B MHKpOKOHTposiepax AVR.
CpencTBa BBOAA-BBIBOJA, XpaHEHUs M 00paOOTKM IU(POBOW M aHAIOroBOM HMH(poOpManuu B
MUKpOKOHTposuiepax AVR 1 mocTpoeHus MUKPOMPOLIECCOPHBIX CUCTEM YIMPABJIEHUS : METO-
JIMYECKUE YKa3aHUs K JJabopaTopHOU paboTe 1o nucturinae "MuKponporeccopHbie cuctemMsl" /

Bbonapipuxun O.B.. — Jluneuk : JIunenkuii rocy1apcTBEHHbIA TEXHUYECKUM yHUBEpcUTET, DBC
ACB, 2013. — 39 ¢. — Texkcr : 31eKTpOHHBIH // DnekTpoHHO-OMONMMoTeyHas cuctema I[PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/22860.html (mata oGpamicHus:

01.11.2021). — Pexxum poctyma: JJist aBTOPU3HP. MMOJIb30BaTENEH

2) Benos A.B. CamoyuuTens pa3paboTyrKa YCTPOMCTB HA MHUKPOKOHTposurepax AVR /
Bbenos A.B.. — Cankr-IlerepOypr : Hayka u Texnuka, 2010. — 528 c. — ISBN 978-5-94387-
808-4. — TekcT : aneKTpoHHBIN // DnekTpoHHO-OnOMMoTeunas cuctema [PR BOOKS : [caiiTt].
— URL: https://www.iprbookshop.ru/28816.html (nara o6pamenusi: 01.11.2021). — Pexum
JOCTYTIA: JIJIsl aBTOPU3UP. TIOTB30BaTeIeH

3) benoB A.B. Co3maem yctpoiictBa Ha MUKpokoHTposuiepax / benoB A.B.. — CaHkr-
[TerepOypr : Hayka u Texnuka, 2007. — 295 ¢. — ISBN 978-5-94387-364-3. — Tekcr : amek-
TPOHHBIA // DnekrpoHHO-OuOmmoTeunas cuctema I[PR  BOOKS : [caiit] — URL:

https://www.iprbookshop.ru/28831.html (mata obpamenus: 01.11.2021). — Pexxum mocryma:
JUTSL aBTOPU3UP. TIOJB30BaTENeH

4) Asanecsu I'.P., Jlesimn B.I1. UnTterpansasie mukpocxemsr TTJI, TTJIII: CrnpaBou-
HUK. - M.: MamuHocTtpoenue, 1993. - 256 c.

8.3 Mertoauueckue yKa3aHus AJs CTYA€HTOB 110 0CBOEHHIO THCIUIIMHbI
1) OcHOBBI MHKPOIIPOIIECCOPHOM TeXHHMKH: yueb. mocobue/ A.B. YupsaoB. — Komco-
Moibck-Ha-Amype: ®T'BOY BIIO «KHAI'TY», 2014. — 105 c.

8.4 CoBpemeHHbIe IpodeccHoHATbHBbIE §a3bl JAHHBIX U HHGOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCMIOJIb3yeMble MPH OCYLIEeCTBJIEHHH 00Pa30BaTeILHOTO
npoiecca no JUCHHUIINHE

1) znanium.com: 3JeKTpOHHO-OMOIMOTEUHAs cUcTeMa : cailT. — MockBa, 2021 — OO0
«3nanmym» — URL: http://www.znanium.com (mara oopamenusi: 01.06.2021). — Pexxum nocry-
na: JUIst 3apeTUCTPUp. TOIb30BaTEIICH.

2) iprbookshop.ru: anekTpoHHO-0HONMMOTEUHast cucTeMa : caiit. — Capatos, 2021 — OO0
«Komnanus "Ai ITu Ap Memma"» — URL: http:\\www.iprbookshop.ru (mara oGpamieHus:
01.06.2021).

3) DnekTponHo-6mbanoTeunas cucrema eLIBRARY.RU.

4) Tlonutemarnyeckas pedepatuBHO-OMONMMOrpaduyueckass M HayKoMeTpuueckas Oasza
maHHbIX Web of Science.

5) ba3a maHHBIX MEKAYHAPOAHBIX HHACKCOB HAYYHOTO IIUTUPOBAHUS SCOPUS.

8.5 IlepedeHb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX 1JISl OCBOEHUS IMCIUILINHBI (MOIYJIs1)

1) Uccnenosanue pabotsl yueoHoro crerna HTII-31.100 [Dnexkrponnsiii pecypce]: Jlabo-
patopubiii npaktukyMm. / Coct. B.M. Jlorun. — Munck: BI'YUP. yu-1, 2014. -112 c.— URL:
https://libeldoc.bsuir.by/bitstream/123456789/25591/1/Login_2014.pdf  (mata  oOpaieHus:
01.11.2021).
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2) Uzyuenne mporpaMMHOro oOecriedeHus J1ad0paTOPHOro CTEHJA M CHCTEMbI KOMaH]T
MHUKpOKOHTpoJiepa cemeiictBa AVR [Dnextponnsiii pecypc]: JlabopaTopHbIii mpakTUKyM. /
Coct. B.M. Jlorun. - Muuck: bBI'YUP. yu-tr, 2014. -112 c¢. - URL:
https://libeldoc.bsuir.by/bitstream/123456789/25591/1/Login_2014.pdf  (mata  oOpaiueHus:
01.11.2021).

3) HccnenoBanue BBOoAa HH(DOPMAIMK MPHU IOMOIIM KJIaBHATYPHI [DIECKTPOHHBIN 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 (mata obpaieHus:
01.11.2021).

8.6 JlumeH3HOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MporpaMMHoe odecriedeHue,
HCMOJIb3yeMoe MPH OCYILIeCTBJIEHUN 00pPa30BaTe/LHOIO Mpoiecca
10 JMCIHUIIHHE

Tab6muia 5 — [lepedeHs UCMOIB3yeMOTo MPOrPaMMHOTO O0ECTICYCHUS

Haumenosanue [10 PexkBU3HTHI / yCIOBUS UCTIONb30BAHUS

Microsoft Imagine Jlunen3uonneiit 1oroBop A2223 Ne008/65 ot 11.01.2019

Premium

OpenOffice CBobOoaHas JIMIECH3US, YCIIOBHS UCITIOJIb30BAHMS 110 CCBIIKE:
https://www.openoffice.org/license.html

AVR Studio 4.19 Y cnoBUS UCTIONIB30BAHUS IO CCHLITKE:
http://ww1.microchip.com/downloads/archive/AvrStudio4Setup.
exe

CodeVisionAVR V3.45, BecruaTHas Bepcus ¢ orpaHHueHHBIM pasMepom koaa 4 Kb:

o3HakoMuTenbHast Bepcust | http://www.hpinfotech.ro/cvavr-download.html

9 Opranu3anuOHHO-TIeJarOrHYecKue yCJI0BUs

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriiaMeHTUPYeTCs y4eOHBIM TUIAHOM | pac-
NUCAaHHWEM Y4eOHBIX 3aHATHH. SI3bIk 0OyueHus (mpenonaBaHus) — pycckuil. [l Bcex BHUIOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKUI Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIAMBHIYaIbHOH 00pa30BaTENbHOM TpPaeKTOpUM 00ydaro-
IIAKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONIUX TUCIHILINH U MPO(EeCCHOHAITBHBIX MOJTY-
JIeil, OCBOEHHBIX B MPOIIECcCe MPEANISCTBYIOMIET0 00yUeHHs, KOTOPHI 0CBOOOXKAAeT 00yJaroIe-
ToCsl OT HEOOXOIMMOCTH WX MTOBTOPHOTO OCBOCHHUSL.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIi mpoliecc MpH MPENoAaBaHuN Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPAIIH-
IOWUOHHBIX, NHHOBAaIlMOHHBIX H I/IH(bOpMaI_[I/IOHHBIX OGpﬁSOB&TGJ’IBHBIX TEXHOJIOTHH. TpaI[I/ILII/IOH-
HbIe 00pa3oBaTeIbHbIC TEXHOJIOTHH TPEACTABICHBI JEKIUSIMH U CEMUHAPCKUMU (TPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGp%OBaTeHBHBIe TCXHOJIOTUU HUCIOJIB3YIOTCS B BUJIC HUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX ()OPM TpoBenieHHs 3aHsaTHid. THpopMannoHHbIe
o0pa3oBaTeNbHBIE TEXHOJOTHMH PEATU3yIOTCS IMYTEeM AaKTHBHM3AIMU CAMOCTOSTENBHOW PabOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa3oBaTeIbHOM Cpeie.

9.2 3aHATHSA JEKIIHOHHOI0 TUIIA

JIeKIMOHHBIN KypC HpEAIoaracT CHCTeMaTH3MPOBAaHHOE M3JI0KEHHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IJIaHa.

Ha mepBoii niekiun geKTop 0053aH MpeIynpeanTh CTYICHTOB, TPUMEHUTEIHFHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM MOCOOHIM) OyAeT MPOYUTaH KypC.
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https://www.openoffice.org/license.html

JleKMOHHBIN Kypc MOJDKEH JaBaTh HanOOJdbIINi 00beM MH(OpManu 1 oOecrednBaTh
Oostee TIIyOOKOE TIOHMMAaHHUE YUIEOHBIX BOIPOCOB NPH 3HAYUTEIHHO MEHBIIEH 3aTpaTe BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENbHOE U3YUeHUE MaTepraa.

9.3 3aHsATHS CEMUHAPCKOTO THIIA

Cemunapckue 3aHATHA (J1a0OpaTOpHBIE U MPAKTUYECKHUE) CTYACHTHI BHIMOIHAIOT B OpH-
ragax 1o 3 yenoek. OopMiieHnEe OT4eTa CTYIAEHTAMH OCYILECTBIIETCS B KOJUYECTBE OJHOTO
oTyeTra Ha Opuraay B COOTBETCTBMM C MpaBWiIaMu O(OpMIIEHHS CTyAeHYeckuX pabor. Otyer
oopmIsieTcs mocse BBINOJHEHUS YKCIEPUMEHTAIbHBIX UCCIEAOBAHUM U MPEICTABISACTCA Ipe-
nojaBareo Ha npoBepky. [locie mpoBepku oTueT n1MO0 BO3Bpamaercs (Mpu HAJHMYUHM 3aMeda-
HUI) Ha 10pabOTKYy, JTMOO MOAMKUCHIBACTCS K 3aIUTE.

JlaGopaTopHble pabOTHl 3aLIUIIAIOTCS CTYIEHTaMHU HWHIAMBHIYalbHO. KaXKIbplii CTyIeHT
IOJIy4aeT BONPOC MO TEOPETUYECKON YacTH, WIK IO HPOIEelype NPOBEICHHS SKCIEPUMEHTAIb-
HBIX HCCJICZIOBAaHUM, WM MO TOCIEAYIomeld 00paboTKe pe3ylbTaToB, MOCIE YEro eMy Ipeao-
CTaBJIsI€TCS BpeMsl Ul MOATOTOBKM OTBeTa. Ilpn 0OCyXIeHUHM OTBETa MpPEnojaBaTellb MOXKET
3a/1aTh HECKOJIBKO YTOYHSAIOIIMX BOINPOCOB. B cilyuae eciy CTyJIeHT IEMOHCTPUPYET 10CTaTO4-
HOE 3HaHME BONpoca, paboTa CYUTACTCS 3ALIUILEHHOM.

OrneHrBaHUE 3aJlaHMii, BBHIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUHU, BXOJUT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosiTeJbHAsA padoTa 00yYaIOIIUXCS 0 TUCHHUILIMHE (MOY.T10)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOILECC AKTUBHOTO, II€JIEHAIIPABIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Mpenoja-
BaTeJsl, XapaKTEepU3YIOIUNHCS MPEeAMETHON HalpaBlIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeToCs.

Ilenm camocToATEeTbHON PaOOTHI:

* CUCTCMATHU3alUA U 3aKPCIUICHUC IMMOJTYYCHHBIX TCOPCTHICCKUX 3HAHUU U MPAKTUYCCKUX
YMEHHH CTYJAEHTOB;

- yryOJIeHHue U paclIupeHrue TEOPETUUECKUX 3HAHMUIA,

- (popmHupoBaHUE YMEHUN HCIIOJIB30BaTh HOPMATHBHYIO U CIIPABOYHYIO JOKYMEHTAIHUIO,
CIIELIHAIBHYIO JIUTEPATYPY,

- pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopmHpoBaHUE CaMOCTOSATEIHHOCTH MBIIIEHHUS, TBOPUECKON MHHUIIMATUBLI, CIIOCOOHO-
CTel K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIn3alliu;

- pa3BUTHE UCCIIEJOBATEIHCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYATbHO WU TPYMIIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT IeJIU, 00bEMa, YPOBHS CIOKHOCTH, KOHKPETHOM TEMaTHKU.

Texuonorus opraHuzanuu CaMOCTOSTEILHOU paGOTBI CTYACHTOB BKJIIOYACT UCIIOJIB30Ba-
HUE MHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBbHON pabOThI CTYACHTOB MOMKET
MIPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOW (hopMme.

CryneHTbl JOJDKHBI TMOAXOAUTH K CAMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTUSI TEOPETUUYECKUX 3HAHUM, BbIPaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHSI ONIPEIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOM JINTEPATYPHI.

95 MeToanuyecKkue YKazaHus 1J1s1 oﬁyqammnxca 10 OCBOCHHIO JUCHHUIIJIMHBI

[Ipyn w3ydeHUW AUCIUIUTMHBI OOYYAIOIIMMCS IIeJIeCOOOpPa3HO BBIMIOIHATEL CIEIYIONINE
pEKOMEH AN
1. U3yuenue yaeOHON JUCITUTIIMHBI JOJDKHO BECTUCH CHCTEMATUUYECKH.
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2. Ilocne u3yyeHHs Kakoro-aubo paszzaena mo y4yeOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHyeTCs 110 aMATH BOCIIPOM3BECTH OCHOBHBIC TEPMHHBI, OTIPE/ICIICHHS], TIOHATHUS pa3fe-
a.

3. Oco0oe BHIMaHHE CIIEAYET yACIUTh BHIITOJHEHUIO OTYETOB TI0 MPAKTHYECKUM 3aHSTH-
SIM ¥ MHJIUBU1YaJIbHBIM KOMITJICKCHBIM 3a/IaHUSIM Ha CAMOCTOSITENIbHYIO padoTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITEIBHO, 33aeTcs Ha JEKIUAX Mpero-
naBaresneM. M jke 1aioTcs UICTOYHUKY (B TMEPBYIO OYepeb BHOBb W3JIaHHBIC B TIEPUOIUUECKOM
Hay4HOH JIUTEepaType) Uit Oosee JeTanbHOr0 TOHMMAaHHS BOIIPOCOB, 03BYYCHHBIX HA JICKIHH.

[Ipu camocTosATENBHOM MTPOPaOOTKE Kypca 00ydaronuecs J0MKHBL:

* IPOCMAaTPHUBATh OCHOBHBIE OTIPEENICHUS U (DAKTHI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHATHM MaTepHall M JIOTOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOU TEME JIUTEPaATYphI;

* U3YYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIATH T€3HUChI, AHHOTAIIMHA U KOHCITIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMOJHATH 33JaHUs1, aHAJTOTMYHBIE MPeIaraeMbIM Ha 3aHATHIX;

* UCTIOJIB30BATH JUIS CAMOTIPOBEPKH MaTepualibl (POHIA OLEHOYHBIX CPEACTB.

9.5.1 MeToauyeckne yKa3aHusi Ipu padoTe HAJ KOHCIEKTOM JIEKIUH

B xo/e neKnuoOHHBIX 3aHATHH HEO0OXOJUMO BECTH KOHCIIEKTHPOBAHHE Y4eOHOTO MaTe-
puana. OOpaniath BHUMaHWE Ha KaTeropuu, GOPMYIUPOBKH, PACKPBIBAIOIINE COACPIKAHUE TEX
I UHBIX SBJICHUU U IMpoIeCCOB, HAYYHBIC BBIBOJALI U NPAKTUYCCKUC PCKOMCHAAIIUU, ITOJIOXKU-
TEJIBHBIA OIBIT B OPATOPCKOM HCKYCCTBE. JKenaTelbHO OCTaBHTh B Pa0OYMX KOHCIEKTaX MOJI,
Ha KOTOPBIX ACJIaTh TIOMCTKH U3 peKOMeHI[OBaHHOI\/'I JIATCPATYPbI, JOIMMOJIHAIOIUEC MaTCPpUAIT ITPO-
CIIYIIAHHOM JICKIMH, a TaKXKe MOAYEPKHUBAIONINE OCOOYI0 BaKHOCTh TEX WM UHBIX TEOpPETHYE-
CKUX IIOJIOKECHUH. Ba,Z[aBaTB npenoaaBaTeJir0 YTOUHAKOMIUC BOIIPOCHI C LCJIbIO YACHCHUSA TCOPC-
TUYECKUX ITOJIOKEHHH, pa3perieHus CIIOPHBIX CUTYAIHH U T.1I.

9.5.2 MeTtoanueckue yKa3aHHsl M0 CAMOCTOSITEILHOI padoTe HAJl 3y4YaeMbIM MaTe-
PHAJIOM U NIPH NMOATOTOBKE K MPAKTHYECKHM 3aHATHAM

Haumnnate Hazo ¢ U3ydeHHUs: peKOMEHJOBaHHOH auTepaTypbl. Heo6xoauMo moMHUTE, 4TO
Ha JIGKIIMKM OOBIYHO PAacCMaTPHUBAETCS HE BECh MaTepHall, a TOJIBKO ero dacTb. OcTanbHas ero
9aCTh BOCIIOJIHAETCS B ITPOIIECCE CAMOCTOSATEIbHOM paboThl. B ¢Bs3m ¢ 3TMM paboTa ¢ peKoMeH-
JIOBaHHOW JUTEeparypoil oOs3aTenbHa. Ocoboe BHUMAaHUE MPU 3TOM HEOOXOAMMO OOpaTUTh Ha
Cofiep’)KaHWE OCHOBHBIX ITOJIOKCHUI M BBIBOJIOB, OOBSCHEHHE SIBICHHH M (aKTOB, ySCHEHHUE
NPaKTUYECKOTO MPUIOKEHHUS PacCMaTpUBAeMbIX TEOPETUYECKUX BOMpPOCOB. B mporecce sToi
paboThl HEOOXOIUMO CTPEMHUTHCS TOHATH U 3alIOMHHUTH OCHOBHBIE ITOJIOKEHHUSI paccMaTpUBae-
MOT0 MaTepuaia, IpUMepHl, MOSCHSIIOIINE €ro, a TAK)Ke pa3o0paThecsi B WILTIOCTPATHBHOM MaTe-
puaie.

9.5.3 MeToauyeckne yKa3aHHsl 10 BHINOJHEHUIO PAaCYETHO-TPauuecKkoii padoThl

PexomeHryeMble MHCTpYMEHTAJIbHBIE CPEICTBA pa3pabOTKH:

1) UuaterpupoBannas cpena pa3zpadborku Ha s3bike CU CodeVisionAVR. Comepxut mo-
MOITHHK JJIs1 HaCTpOUKU nHTep¢eiicHbIX 01okoB. [loanepxuBaer 3anuck 3arpy304Horo (aiina
nporpammel B MK, Bkimtouast kontposiep ARDUINO.

2) Koutpomiep ARDUINO UNO umn ARDUINO MEGA. JlanHbie ycTpoiicTBa MIMPO-
KomocTymHbl. [lo cyTH, OHM SBISIOTCS OOBIYHBIMH KOHTpOJUIEpAMH pa3BUTHS Ha 0aze 8-
paspsaabeix  RISC  mukpokontpomiepoB  ATmega328  (https://robolive.ru/mikrokontroller-
atmega328-opisanie-xarakteristiki/) u 601ee moraoro ATmega2560.

CodeVisionAVR noanepxuBaer nanHble miaat@opMel Ipu pa3paboTke, OTIAAKE U 3alu-
CH 3arpy304HOro (haira mporpamMMel.

[TonTBepxneHue paboTOCIIOCOOHOCTH YCTPOMCTBA BBIMOJIHUTH C IOMOIIBIO KOMITBIOTEP-
HOT'O MOJICITUPOBAHUS WM (PU3MYECKOTO MaKETHPOBAHUSI.
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PacuérHo-Tpaduueckas paboTra COCTOMT U3 MOSCHUTEIHHON 3alUCKU U rpadUuecKoil ya-
cru. [losicHuTenbHAS 3amMCKa JOJDKHA COAEPKaTh: BBEACHHE, TEXHUYECKOE 33aJJaHNue Ha TPOEK-
TUPOBaHME, OCHOBHYIO YacTh (3Talbl MPOESKTUPOBAHMS U PAaCUEThl CO BCEMU MOSICHEHUSIMU), 3a-
KJTIOUYCHHE M CIHMCOK HMCIOJIb30BAaHHBIX MCTOYHUKOB. OCHOBHYIO YacTbh, COTJIACHO TPEOOBAHUSAM
TEXHUYECKOT0 33aJaHMs, pa30MBaIOT Ha pa3/eibl U MOAPa3/IeNbl, Ha3BaHHE KOTOPBIX JOJKHO CO-
OTBETCTBOBATh UX OCHOBHOMY COJICPIKaHHIO.

[TosicHUTEeNBPHYIO 3aIMCKY MPEICTABISAIOT K 3allUTe B cOpolItopoBaHHOM Buje. IIpumep-
HbIIl 00bEM MOACHUTENBHOM 3anucku 15 — 20 c.

I'paduueckas yacTh JOIHKHA COAEPIKATH!

—  CXeMYy JJIEKTPUYECKYIO PUHIUIHATBbHYIO (hopmaT A3);
— T1epeyeHb 1eMeHTOB (popmar A4).

Brimonnennas pacuérHo-rpadudeckas paboTa JT0JKEH yIOBICTBOPSATh HOPMATUBHBIM J10-
KyMEHTaM YHUBEPCHTETa, C KOTOPHIMH MOKHO O3HAKOMUTBCS B OTJIENIC CTaHAAPTU3AIMN WIN Ha
caifite yHuBepcurera. OTCTYIUIEHUSI OT yKa3aHHBIX TPeOOBaHMN MOTYT CIY)KUTh OCHOBaHHEM
JUIS1 BO3BpATa MPOEKTa Ha UCTIPaBIICHHE.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecrieyeHusl, He0OXO0AMMOTo JJIsi
ocyliecTBJIeHHs 00pa30BaTeIbHOI0 NMpolecca Mo AUCHUILINHE (MO1YJIIO)

10.1 YueOHo-s1200paTOpHOE 000Py10BaHHE
Ta6muma 6 — [lepedyenp 06opynoBaHus T1ab0paTOpun
Aynun | HamMmeHoBaHHE ayIUTOPUH

Hcnonp3zyemoe 000pyaoBaHue

TOpHUs (;mabopaTopun)

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

mega2560
IIepcoHaJIbHBIE KOMIIBIOTEPHI

10.2 TexHu4ecKkHe M 3JIEKTPOHHbIE CPeICTBA 00yUeHHUsI

JlekiHOHHbIE 3AHATHA.

Aynuropuu JIsl IEKIIMOHHBIX 3aHATUN YKOMILJIEKTOBaHbI MEOEIbI0 U TEXHUUYECKUMHU CpPeJi-
CTBaMH OOY4YEHUSI, CIy)KaIllUMU ISl MpeJCcTaBleHus] ydeOHoi nHpopMaiu OONbIION ayauTo-
puu (HabOpBl JEMOHCTPAIIMOHHOTO 00O0pyAOBaHHS (IIPOCKTOP, IKPaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTIAHbIE T0COOUS, TEeMAaTHUYECKUE HIUTIOCTPALINN).

Jlig peanuzanuy JUCHUILTUHBI TOATOTOBJICHBI CIEAYIONIUE MPE3eHTALUN:

1. Ha3nauenue, apXuTeKTypa, IporpaMMHas MoJienb U cuctema komanx MK AVR.

2. Hcnonb3oBaHue MOCIENOBATEIbHBIX U MapaIJICIbHBIX UHTEP(ECcoB A MOIKIII0Ye-
Hus K MK BHENIHMX yCTpPOWCTB.

JlaGopaTopHble 3aHATHSA.

Jns mabopaTOpHBIX 3aHATHI Hcnonb3yercs ayauropus Ne 213/3, ocHamieHnas obopymno-
BaHHMEM, YKa3aHHBIM B Ta0JI. 6.

CamocrosiTesbHast padoTa.

[TomereHust 1yIsi CaMOCTOSATEIBLHON paOOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO TIOJKITIOUEHHS K ceTH «MHTepHEeT» U JOCTYIOM K 3JIEKTPOHHON MH(POPMAIIMOHHO-
obpazoBarenbHO cpene KHATY:

- yutaneHbId 3a1 HTB KHAT'Y;

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

11 Uuble cBeaeHus
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MeToanuyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTSAMHU 310POBbA 1 UHBAJIMAOB

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

[Tpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMHUTCS C TICUXOJOT0-(PU3UOTOTHIECKUMU
0COOEHHOCTSIMH O0OYYaIOIIMXCSl WHBAIMIOB M JIML[ C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
BbsI, UHIUBUIYAIbHBIMUA TIPOTPaMMaMH peadMIMTAIIM WHBAIUIOB (TTpu Hanmuduu). [Ipu HeoO-
XOJIMMOCTH OCYIIECTBIISETCS JOTOHUTEIbHAS MOANEPKKA MPEToJaBaHus ThIOTOPAMH, TICHXO-
JloramMH, COIIMaIbHBIMU paOOTHUKAMU, IPOIIEIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

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

OcBoenne nucuuiuivebl unamMu ¢ OB3 ocymiecTBisieTcs ¢ MCNONb30BaHUEM CPEICTB
o0OydeHus OOILero U CrenuaIbHOro Ha3Ha4YeHUs (MEPCOHANBHOTO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuaabHO-TEXHHUYECKOe 00ecreueHre MpeycMaTpUBaeT MPUCIIOCOOJICHUE ayAnuTO-
puii k Hy>xaam aun ¢ OB3.

®dopma MpOBEACHUS ATTECTAIMH IS CTYJACHTOB-UHBAIH/IOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TICUXOo(pu3ndeckux ocooennocteit. st crynentoB ¢ OB3 npegycmarpuBaet-
csl focTymHas (hopMa mpeIoCTaBlIeHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

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

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

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

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

- MICBbMEHHO Ha OyMare Wi HaOOpOM OTBETOB Ha KOMIBIOTEPE (IJIs1 JIUIl C HAPYIICHHSI-
MU CllyXa, peun);

- BBIOOPOM OTBETa M3 BO3MOKHBIX BApUAaHTOB C MCIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-IBUTATEILHOTO alllapara);

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

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

®OH/JI OLIEHOYHBIX CPEJICTB

o JTUCIMUIIIMHE

«OCHOBBI MUKPONIPOLECCOPHOM TEXHUKID)

Hanpasnenne noarotoBku 11.03.01 Pagnorexuuka

Hampasnennocts (mpoduias) oOpazoBarenbHOi | PainosnekTpoHHBIE CUCTEMBI TEIEKOMMYHH-
mporpamMmaI Kallui U CBA3U

Kpanudukamus BeITYCKHUKA bakanasp

I'on Hauana moaroroBkw (1o yaeOHOMY tuiany) | 2020

®dopma 00yueHus Ounas dpopma
TexHomorust 00yueHus TpaguuuoHHas
Kypc Cemectp TpynoeMkocTs, 3.€.
3 6 5)
Bua npomexxyTouHOM aTrTecTanuu OOGecneunBaroiee moapas3aeicHne
3ay4eT ¢ OIEHKOM Kadenpa «I[IpombiniieHHAs 2IEKTPOHUKAY
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1 IlepeuyeHb MUIAHHPYEMBIX Pe3yabTATOB 00y4eHUs 10 AMCHMILIMHE (MOLYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMBIMH pe3yJIbTaTaMH 00pa30BaTeIbHON NPOrpaMMbI

Ta6mumma 1 — KomneTeHuy u "HAMKATOPHI UX TOCTHKCHUS

Kox u Haumenosa-
HHUEC KOMIICTCHIINU

WNHnukaTopbl TOCTHXKEHUS

[Tnanupyemble pe3yabTaTsl 00y-
YEHUSI 110 TUCLUIUINHE

[Ipodeccuonanbubie

[IK-2. Cniocoben
OCYIIECTBIIATh
KOHTPOJITb
COOTBETCTBUS
pa3pabaTbIBaeMbIX

I1K-2.1 3HaeT npUHLKIIBI TOCTPOE-
HUS TEXHUUYECKOTO 3aJjaHus IIPU
pa3paboTke aeranei, y3J10B U
YCTPONCTB paIOTEXHUUYECKUX CH-
cTeM

- 3HaTh NPUHIUIIBI IPOEKTUPOBA-
HUS YCTPONCTB MUKPOIIPOIIEC-
COpHOI>'I TEXHHUKHN B COOTBETCTBHUU
C TEXHUYECKUM 3aJaHUEM

MPOEKTOB U
TEXHUYCCKOMN
JIOKYMEHTaIUH
CTaHIapTam,

[1K-2.2 YmeeT ucnonab30BaTh HOP-
MaTHBHBIE U CIIPABOYHbIC JaHHBIC
pu pa3paboTKe MPOEKTHO-

KOHCTPYKTOPCKON JOKYMEHTAlUH

- YMeTh UCTOJIb30BaTh CIIPABOY-
HbI€ JaHHBIEC IIPH IIPOEKTHUPOBA-
HUM YCTPONCTB MUKPOIPOIEC-
COPHOM TEXHUKH

TEXHUYECKUM
YCIJIOBUSIM U APYTUM
HOPMAaTHBHBIM
JOKyMEHTaM

I1K-2.3 Bnageet HaBRIKaMU
o(opmIIeHHs TPOEKTHO-
KOHCTPYKTOPCKOM JIOKYMEHTAIINH B
COOTBETCTBUU CO CTaHJIapTaMu

- Bmaners HaBbiKamMu ogopmiie-
HUS MPOEKTHOMN JOKYMEHTALINH B
COOTBETCTBUU CO CTaHIAPTAMH

Tabnuna 2 — [Mactopr

(oHJ1a OIICHOYHBIX CPEJICTB

KonTpoaupyembie HaumenoBanme
dopmupyemast
pa3aeJibl (TeMbl) OLIEHOYHOTO IToxka3zaresn oneHKHN
KOMIIeTEeHIUA
AUCHMILINHBI cpeacTBa
Pazpgenni 1,2, 3,6 I1K-2 [IpakTrueckue [TonHOTa M TPaBUIILHOCTH BbI-
3aJIaHusI TTOJTHCHUS 3aJTaHUS
Paznen 5 [1K-2 JlaGopaTopHsbie ApryMeHTUpOBaHHOCTb OTBETOB
paboThI
Pasnensr 3-6 [1IK-2 PI'P [TonHOTa ¥ IPaBUIILHOCTH BBI-
MTOJTHCHUS 3aJTaHUS

2 MeToanueckne MaTepHAaJibl, ONMpe/IesAoIe NPoLeayPhl OlleHUBAHNUS 3HAHUIA,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yIolue npouecc
(¢GopMupoBaHus KOMIIETEHUMH

Meronuueckue mMaTepuanbl, ONPEAEISIONINe NPOUEAYypbl OLICHUBAHUS 3HAHUM, YMEHHIA,
HABBIKOB U (MJIM) OIBITA ACATEILHOCTH, MPEACTABICHBI B BUJIE TEXHOJIOTUIECKON KapThI JUCIIH-

wnHs (Tabnuma 3).

Tabmmia 3 — TexHosornueckas Kapra

Haunmenosa-
Cpoxu Hlkana
HUEe Kpurepun
BBINOJI- | OLlEHWBAa-
OLICHOYHOI0 OLleHUBAHUS
HeHHs HUA
cpecTBa
Ilpomesrcymounas ammecmauyus 6 ghopme «3auem c OyeHKoOI»
1 | JlaGopatopHas | B TeueHue | 5 0amioB | S5 OamnoB — CTyOEHT IOKa3al OTJIUYHBIC
pabora 1 cemecTpa HABbIKM MPUMEHEHUS MOJTYYEHHBIX 3HAHUN
2 | JIabopatopHasi | B TeyeHue | O OAIOB | U yMEHH# NpH pelIeHHH TPO(ECCHOHATb-
pabora 2 ceMmecTpa HBIX 3aJla4 B paMKaX YCBOEHHOTO y4eOHOTo
3 JlaGoparopHass | B Teuenue | © OaJUIOB | MaTepuana.
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HaumenoBa-
HHE
OLIEHOYHOI'0
cpeAcTBa

Cpokn
BBIINOJI-
HEeHHsl

HIxana
OlICHUBA-
HUA

Kpurtepun
OLICHUBAHUS

pabora 3

cemecTpa

JlaGopatopHas
pabora 4

B TCUYCHHE
ceMecTpa

5 6aiuios

JlaGopatopHas
pabora 5

B TCUYCHHE
ceMecTpa

5 6aiuios

IIpaxTueckoe
3ananue 1

B TCUCHHE
ceMecTpa

5 6ayutoB

IIpaxTueckoe
3a1aHue 2

B TCUCHHE
ceMecTpa

5 6ayutoB

IIpaxTueckoe
3ajaHue 3

B TCUCHHE
ceMecTpa

5 6ayutoB

[IpakTrueckoe
3ananue 4

B TCUCHUC
cemecTpa

5 6aiutoB

10

[IpakTrueckoe
3agaHue 5

B TCUCHUC
cemecTpa

5 6aiuios

4 Gamia — CTYJIEHT TMOKa3ajl XOPOIINEe HaBbI-
K TIPAMEHEHUS TOJNYYEHHBIX 3HAHUH U
YMEHHUH MpU peueHu NpoQeccuoHaNbHbIX
3aJja4 B paMKax YCBOGHHOTO y4eOHOro ma-
Tepuana.

3 Oamna — CTyIEHT TMOKa3al YIOBIIe-
TBOPUTEIHHOE BJIaJICHUE HAaBbIKAMU NpUMe-
HEHHUs IOJIYYCHHBIX 3HAHUM U YMEHHUU IIpU
penieHrnr mpodeccuoHaNbHbIX 3a7a4 B pam-
Kax YCBOGHHOTO y4eOHOro MaTepuaia.

2 Gaiia — CTYJEHT MPOJAEMOHCTPHUPOBAIT He-
JOCTATOYHBIA YPOBEHH BIAJICHUS YMEHUSIMU
U HaBbIKAMH TIpU peHIeHHH Tpodeccro-
HaJTBHBIX 33]]a4 B paMKaX YCBOCHHOTO y4eO-
HOTO MaTepHana.

0 GaymoB — paboTa HE BBHIMOJTHEHA

11

Pacuétno-
rpadudeckas
paborta

B TCUYCHUC
cemecTpa

50 6amnoB

50 GanIoB - CTYIEHT MPABUIBHO BBITOJIHUII
3amanue. Ilokasanm oOTIWYHBIE BiaJEHUs
HaBbIKAaMU TMPUMEHEHHs] MOJyYEHHBIX 3Ha-
HUI ¥ yMEHUH IpH pEelIeHUuu MpodeccHo-
HAJIBHBIX 33J]a4 B paMKaX YCBOEGHHOIO y4e0-
HOro Marepuana. OTBEeTUJI Ha BCE JOMOIHU-
TeJIbHbIE BOMPOCHI Ha 3aIIUTE.

40 6a/mioB - CTYIEHT BBITIOJHWI 33JaHUE C
HeOonpmMMHU HeTouHocTsMHU. [lokazanm Xxo-
polue BIAJACHHUS HaBbIKAMHU MPUMEHEHUS
MOJYYEHHBIX 3HAHUM U YMEHUU MpH penie-
HUM TPO(EeCCHOHANBHBIX 3a/ad B paMKax
YCBOEHHOT0 yuyebHoro marepuana. OTBETHUI
Ha OOJBIIMHCTBO JOTMOJIHUTEIbHBIX BOIPO-
COB Ha 3alIuTe.

30 GamIoB - CTYACHT BBHIMOJIHUII 3aJaHHE C
CYIIECTBEHHBIMH HeToyHOCTsMH. [lokazain
YIOBJIETBOPUTENILHOE BIIaJICHUE HaBBIKAMU
MPUMEHEHUS TOJTYYEHHbIX 3HAHUN U yMe-
HUH NpHU peleHny NpodecCHOHANbHBIX 3a-
7a4 B paMKax YCBOEHHOTO Y4eOHOro mare-
puana. [Ipu oTBeTax Ha IOMOJHUTENbHBIE
BOIIPOCHI Ha 3alUTe ObUIO JOMYIIEHO MHOTO
HETOYHOCTEH.

20 Gamna - mMpu BBHIMOJIHEHUH 33JaHUS CTY-
JEHT TPOJAEMOHCTPUPOBAT HEAOCTATOYHBIN
YpOBEHb BJIaJICHUS HAaBBIKAMU MPUMEHEHHUS
IIOJIyYEHHBIX 3HAHWM U YMEHWUH IIpU pelle-
HUM TPO(EeCCHOHANBHBIX 3aJad B paMKax
YCBOGHHOTo yueOHoro marepuana. [Ipu ot-
BETax Ha JOMOJHUTENIbHbIE BOIPOCHI Ha 3a-
muTe ObUIO JOMYLIEHO MHOXKECTBO HETOY-
HOCTEMN.

0 6ayutoB — paboTa HE BBINOJHEHA

HUTOI'O:

100 GayuioB
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HaumenoBa-
Cpoku Ikana
HHE Kpurtepun
BBINOJI- | OLIEHUBA-
OII€HOYHOI 0 OlLleHUBAHUS
HEHUA HUA
CpeacTBa
Kpurtepun ouneHku pe3yjbTaToB 00y4eHusl 10 JUCHUIINHE:
0 — 64 % oT MakcMMaJdbHO BO3MOXKHOM CYMMBbI OajUIOB — «HEYJIOBIETBOPUTEIHHOY
(HeIoCTaTOYHBIN YPOBEHD JUIsl IPOMEKYTOYHOM aTTeCTallMu MO JUCLUILIUHE);
65 — 74 % OT MakCUMaJbHO BO3MOXXHOM CYMMBI OaUIOB — «yJOBIIETBOPHUTEIHHO»

(mOporoBbIi, MUHUMAJIbHBIM YPOBEHB);

75 — 84 % oT MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);

85 — 100 % or MakCMMajIbHO BO3MOXKHOM CyMMBI 0ajUIOB — «OTJIMYHO» (BBICOKHI, MakKcH-
MaJIbHBIN YPOBEHB)

3 TunoBble KOHTPOJILHBbIE 32/1aHUSI WJIH HHbIE MATEPHUAJbl, HEOOX0AMMbIe J1JIs1
OLICHKH 3HAHUI, YMeHM i, HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XapaKTePHU-
3yroiue npouecc (GopMrUpoBaHUS KOMIIETEHI[UI B X0/1e 0CBOeHHsI 00pa30Ba-
TeJIbHOH NMPOrpaMMBl

3.1 3aganus 1Js TEKYLIero KOHTPOJIS yCIeBaeMOCTH
SAIUTA JJABOPATOPHBIX PABOT

Jlabopamopnas paboma Ne 1

Hcnonvzosanue unmeepuposannoti cpeowvt pazpabomxu AVR Studio ons pazpabomiu
npOSPaAMM.

1) Bosmoxuoctu cpeast AVR Studio?

2) KakoBa nocnenoBaTeabHOCTh ISHCTBUIA U pazpaboTke nporpammsl 1iast MK?

3) Urto Takoe acceMOIupoBaHue?

4) Uro takoe cUMYJISIIus?

5) 3aueM MPOM3BOIAT OTIIAAKY IPOTPaAMMBbI?

6) Uto Takoe KOHTPOJIbHAS TOYKA?

7) Uto Takoe au3zacceMOaupoBaHue?

8) Jlst uero mpeaHasHaueHa BKiIaaka «[IpocMOTp BBOIa/BBIBOIA?

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

10) Kakumu cpeacrBamu cumyisitopa AVR Studio MOXXKHO BOCHOJIB30BaThCS MPU HEOO-
XOJJMMOCTH OLIEHUTH BPEMsI HCIIOJTHEHUSI HEKOTOPOTo (hparMeHTa mporpaMMsbl?

11) Kak ocyiiecTBisieTcst nporpaMMHpOBaHUE TIOPTOB?

12) KakoBa Bemu4rHA BBIXOJJHOTO TOKa TTOPTOB?

13) Kak ocymiecTBisieTcsi BBI30B OAMPOTPaMMBI B SI3bIKE accemoiiep?

14) Kak ocymiecTBisieTcst iepecbuika HHPOPMAaIUU U3 ONEPATUBHOM NaMATH B PETUCTPHI
nporeccopa u 0opatHo?

15) Yto takoe RISC-apxurexrypa.

16) Yro xapaxtepuzyer MIPS.

17) Cxema pacnpeneneHust maMsTH.

18) IlporpaMMHBI CUETUYHK.

19) Paznuuue dadu-namsata MEKpokoHTposuiepa 1 EEPROM.

20) Yro Takoe AJIY.

21) 3auem npenHa3HAUYEHBI PETHCTPHI BBOJA/BHIBOA.
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22) Hazunauenue ¢uaros perucrpa cocrosaus (SREG). Ero ucnons3oBanue B apudmern-
YECKHX OIEPaALUsX.

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

Jlabopamopnas paboma Ne 2
H3yuenue apupmemuueckux KOMano.
1) Ouenka BpeMEHU UCIOJIHEHUS HEKOTOPOro (hparMeHTa mporpamMmbl IMokasajia 3Haue-
Hue 10 MKC mpH TakKTOBOM YacToTe MUKpOKOHTposuiepa 2 MI'. Kakoe Bpems 3aiiMeT ee ucmod-
HeHue npu TakToBoi yacrore 10 MI'u?
2) Ykaxute OO0mMe 4YepThl M OTIWYHS IpoIleccopa, MHKPOMPOIECCOpa U MHKPO-
KOHTpOJLIEPA.
3) Ocob6ennoctn ocHoBHBIX coBpeMeHHbIX TurnoB [13Y (Flash, EPROM, EEPROM,
EPROM c YO® ctupanuem).
4) CpaBHHTB TapBapACKyIO U POH-HEHMAHOBCKYIO apXUTEKTYPHI.
5) IlpencraBnenue nensix yncen B OBM: npsmMoil 1 AononHUTENbHbIN Koabl. [IpaBuiia
orepaiuil CI0KeHUs U BBIYUTAHUS YUCEI B IPSIMOM U JOTOJIHUTEIBHOM KOJIax.
6) Apudpmernueckue (hiaru npoueccopHoro sapa AVR, ux Ha3HaueHHE.
7) Paznunia mexay iaramu nepeHoca U nepernoTHeHHUS.
8) HapamuBanue pa3psgHOCTH ONEepaIfii CII0KEeHUSI.
9) HapammuBanue pa3psHOCTH ONepaIuii BEIYUTaHUS.
10) Ocobennoctu peanuszanuu B AVR koMaH1 HHKpEMEHTa U IEKPEMEHTA.
11) Peanu3anust onepaiuu CIOXKEHHUs ¢ KOHCTAHTON Yepe3 KOMaHy BRIYMTaHUS.
12) Kak ¢ momomipio 8-pa3psiiHbIX KOMaH] CpaBHEHHUS OpraHU30BaTh CPaBHEHHUE Mepe-
MEHHBIX OobIIel paspsaHoctu? [lepeMmeHHON 1 KOHCTaHTHI?
13) Kak KOppeKTHO CIOXUTh (BBIYECTH) JIBa OMEpaH/ia pasHOW pa3psIHOCTH, €CIIM OHU
3HAKOBBIC (0€33HAKOBBIC)?

Jlabopamopuas paboma Ne 3

H3yuenue pexcumos adpecayuul, KOMAHO NEPecwLIOK, KOMAHO NEpexo0os.

1) Haznauenune nupektus accemoOsiepa ORG u DB.

2) KocBenHas ajpecaiusi, KOCBEHHasi aJpecalusi C MOCT-UHKPEMEHTOM U MPEIEeKPEMEH-
TOM, KOCBEHHas aJipecaliusi CO CMEIICHHUEM.

3) Komanb! nepechlIok MEXy pETUCTpaMH U MaMSATHIO JaHHBIX.

4) Komanza nepecbuiok MeXAy NaMsThIO IPOrpaMM U perucTpaMHu.

5) Kakue pexxumsl anpecanuu ncnoip3yrores B komagaax LDI, MOV, ST X+,r0?

6) Apxutektypsl mporeccopo CISC u RISC.

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

8) IlocnenoBaTenbHOE U KOHBEHEPHOE BHITIOJTHEHUE KOMAH/I.

9) [IporpaMMHBIN CYETYMK: Ha3HAUEHHE, MOAM(UKAIUS 3HAUEHUS MPH TOCIeI0BaTENb-
HOM BBITIOJTHEHUW KOMAaH/I ¥ TIPY BHIMIOJTHECHUH KOMaH/I IIepeiadyl YIIPaBIICHUS.

10) OO6bsicHUTE, MOYEMYy BpEeMsl BBITIOJIHECHHS KOMaHJ] YCJIOBHBIX MEPEXO0JI0OB Pa3INYHO
JUIS CITy4aeB, KOTJia Iepegaya yrpaBiIeHus: IPOUCXOIUT U HE TPOUCXOTUT.

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

12) KomaH/p! YCIOBHOTO BBIMOJIHEHUS cienyomieii komanabl. Ciocod ux mpruMeHEeHHs!.

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

14) OcHOBHBIEC YEPTHI APXUTEKTYPHI MPOIECCOPHOTO sIpa MUKPOKOHTpoJIepoB AVR.

Jlabopamopnas paboma Ne 4
H3yuenue noeuueckux KOMaHo u KOMaHo cO8U208.
1) Ha3oBuTe joru4yeckue KOMaH/Ibl.

20



2) KoMan sl TOOUTOBOIM WHBEPCHUH U JOTIOJHEHUS 10 ABYX.

3) Kakum o6pazom peanuzyercs komanna TST? Kakue criocoObl ee peanu3aiiu Bbl €11
MOJKETE MPEI0KUTH?

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

5) Otnuuus apuMETHIECKOTO U JJOTHYECKOTO CIBUTOB.

6) Peanu3arus KoMaH1 CABUTOB U BPAIICHUS BJICBO YepPe3 KOMAHIbI CIIOKCHHUS.

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

8) AnropuTtMm peanan3anuy orepani YMHOXKEHHS C TOMOIIBI0O KOMaH/| CJIBUTA U CIIOXKe-
HUSL.

Jlabopamopnas paboma Ne 5

H3zyuenue xomano manunynayuii ¢ oumamu. Mooynvnoe npoepammuposanue. Iloonpo-
epammbi.

1) Onwuimte mporece BpI30Ba MONPOrpaMMbl U BO3BpaTa U3 Hee.

2) O6bscHUTE, TOYEMY KOMAaH]IbI TIEPEX0/I0B, BHI30BA/BO3BpaTa U3 MOAMPOTrpaMM Tpely-
IOT JIJISl CBOETO BBIMOJHEHUS JIBYX M 00jiee TaKTOB, TOTJa KAaK OCTaJbHbIE KOMaHIbl — TOJBKO
OJIUH TaKT?

3) Buasl komana mepenayu ynpaBieHHsS (TIEPEXOIbl/BBI30OBBI, YCIOBHBIC/O€3yCIOBHEIE,
a0COJIIOTHBIC/OTHOCUTEIHbHBIC/KOCBEHHBIC ).

4) CpaBHUTE MOJYJIBHBIM U MOHOJUTHBIN MOJIX0/ K pa3paboTKe MporpaMMHOTO obecrie-
YCHMSI.

5) Cnoco6bl nepenayn mapamMeTpoB B MOANPOrpaMMbl, BO3BPALEHUS pe3yJibTaTa, cCoXpa-
HEHUSI KOHTEKCTAa BBI3BIBAIONICH MPOTPaMMBI.

6) CrtocoObI peasiu3aliuy cTeKa JJI XpaHEeHHUs aJipeca BO3Bpara U3 moanporpammsl. [Ipo-
0JIeMbI, CBSI3aHHBIE C HCIIOIH30BAaHUEM CTEKA.

7) Kakumu cpenctBaMu MOXKHO YCTaHOBUTBH, COpPOCHTb, MHBEPTHUPOBATH 3HAYEHUS OT-
JIeNTbHBIX OUTOB PETHCTPOB OOIIEro Ha3HAUCHHS?

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

9) Kakue cpencrtBa B AVR cyIecTByIOT 11 KOMUPOBAHUS 3HAYEHUN OT/IEITBHBIX OUTOB
U3 pErucTpa B peructp?

INPAKTUYECKHUE 3AJAHUA

Ilpaxmuuecxoe 3adanue 1. Hccredosanue pabomvl yuebHO20 MUKPONPOUECCOPHO2O
KOHmpoJiepa.

Pa3zo0parbes ¢ Ha3HaYeHHeM OpPraHoB ynpasJjeHus U uHAnkannu YMK. BeizBaTh 1
BBINOJHUTH Bce JUPeKTUBbI [13Y-MonuTOopa. 3aHecTy HCX0AHBbIE JaHHbIE B IAMSATH U pe-
THCTPBI, CYNTATH NOJYUYEeHHbIE Pe3yJIbTAThI.

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

PazpaboTars anropuT™ BBIMOJIHEHUS [TOCTABICHHOM 3a7jauydl U HAa €ro OCHOBE TEKCT IpO-
rpaMMbI Ha accembiiepe. 3aHECTH TEKCT MPOrpaMMbl B TUCTHHT, [TOA00paTh KOJbI ONEpaluii Ko-
MaH/Jl, HA3HAYUTh ornepaHbpl. HacTpouts agpeca KoMaH[, MpH HEOOXOAUMOCTH HCIIOIB30BaTh B
KayecTBE ONEPAHJIOB aJipeca Mepexo/10B.

3anectu B O3Y YMK ucnonsseMblii KOJ U UCXOAHBIE JaHHbIE. 3allyCTUTh MPOrpamMmy
na HMCIOJHEHHEe, MPOYUTATh MOJyYEHHBbIE Pe3yNbTaThl. BHIMOMHUTE MporpaMmy B IMOIIArOBOM
pPeXUME U B peKUME C TOUYKaMU pa3pbiBa. KOHTpoIMpoBaTh UCIIONHEHNE OTACIbHBIX KOMaHd. B
Clly4ae HEeMpPaBUJIbHOTO pe3ysibTaTa HalTH U YCTPAHUTh OLIUOKH.
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Ilpakmuuecxoe 3adanue 3. Oceoenue Memoouxu pazpabomka npocpammHo2o obecneue-
Hus 0151 MK AVR na si3vike CU 6 cpede CodeVisionAVR.

PazpaGorate mnporpamMmmy cBeTomuoaHOW wWHAuWKamuu Ha s3pike CU B cpene
CodeVisionAVR na 6a3e MK ATmega328 niu ATmega2560. s Beibopa ucnoibp3zyemoro MK
U TaKTOBOW YacCTOTHI, YCTAHOBKM pPEXHMMa TOPTa KCIOJIb30BaTh I€HEpaTop HCXOIHOTO KOja
CodeWizardAVR. BeimonHuth MonenupoBaHue (CUMyIsinui0) mpoekra. C  MOMOIIbIO
CodeVisionAVR 3arpy3uth HCHIONMHSAEMYIO NPOrpaMMy B peajbHBIH KOHTpOJUIEp Ha Oasze
ATmega328 ninu ATmega2560 (Arduino Uno uiu Arduino ATmega2560).

Ipaxmuuecroe 3a0anue 4. Peanuzayus LLIUM Ons pe2yniuposku MmowHocmu 8 Hazpy3Kke
UU YAPAasieHUs CKOPOCHbIO CEPEO0BULAMEIIA.

Pazpaborare mporpammy renepanuu IIMM curnanza ¢ moMmomplo TaiMepa-cueTdHKa.
MopnepHu3upoBaTh €€ Uil 3a1aHusl yriia MOBOPOTa pOTOpa CEpBOABUTATENS. YTOI OBOPOTA PO-
TOpa 3a7aBaTh C IOMOIIBIO JBOMYHOIO KOJa, BBOAMMOIO C IIEPEKII0YaTeIeH, OJKIIOUEHHBIX K
napajyieIbHOMY MOPTY.

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

Pazpaborate nporpamMmmy 11t u3MepeHus HanpspkeHus ¢ momomsio AL, pe3ynasTaTt BbI-
Bectu Ha KK monyinb.

PACUETHO-TPA®UYECKAS PABOTA

PacuérHo-rpaduueckas pabora BBINONHSIETCS B 6 ceMecTpe W peanusyercs B (opme
MPAKTUYECKON TOATOTOBKU

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

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

BapuanTsl 3a1anuii

1) Pazpabotars ycTpoiicTBO «beryuuii orous» Ui yrnpaBJiIeHUSI COCTAaBHOW THPIISHION
U3 BOCBMHU OTIENbHBIX THPJSHA. YCTPOMCTBO JOHKHO OOECHeurBaTh JBUIKEHHE OTHS B JIBYX
pa3HbIX HanpasieHusX. [lepexitoueHne HanpaBiIeHUs IBUKEHUS JTOJKHO OCYHIECTBISATHCS IPU
MOMONIM Nepekitouaresns. Harpyska B KaKI0M KaHalle — JJaMITbl HAKAJIMBaHUSI MOIITHOCTHIO 1000
Bt ¢ nanpsikernem 220 B. ObecrieunTh ralbBAHHYECKYIO Pa3BsI3Ky CHIIOBOWM YacTH M MPEIy-
cMoTpeTh cBs3b ¢ [IK mo uaTepdeiicy USB.

2) PazpabGorare BombTMETp Ha ocHOBe BHYyTpeHHero ALl muKpokoHTpoOsUIEpa
ATmega328 ¢ BBIBOJOM 3HAYEHHUS B JBOMYHOM BHUJE Ha 8 CBETOIMOJIOB, MOJKIIOUYECHHBIX K IMOP-
Ty. [Ipenycmorperts cBsi3b ¢ [1K o unTepdeiicy RS-232.

3) Paspaborarpb BonbTMETp Ha oOcHOBe BHyTpeHHero AIlll mMukpokoHTpOITEpa
ATmega328 ¢ BbIBOJOM 3HaueHUs Ha cuMBONBHBIN JKK-Momyns. OOecnieunTs raqbBaHHUECKYIO
Pa3BsA3KY CHJIOBOM YacTH | npeaycMoTpeTh cBs3b ¢ [1K mo narepdeiicy USB.

4) Pa3paborath TepMoMeTp Ha ocHoBe natunka DS1820 ¢ unrepdeticom 1-Wire n Muk-
pokonTposuiepa ATmega328 ¢ BbIBOOM 3HaueHHUs Ha cuMBOJIbHBIN JKK-monyns. [Ipenycmort-
petb cBs3b ¢ 11K mo unrepdeticy RS-232.

5) Pa3paborarbe TepmomeTp Ha ocHOBe marunka DS1621 ¢ untepdericom [12C u Muxpo-
koHTpoiuiepa ATmega328 ¢ BeiBogoM 3HaueHUss Ha cUMBONBHBIN JKK-momyns. OGecneuntsb
raJTbBaHUYECKYIO Pa3BA3KY CHJIOBOM YacTH | mpeaycMoTpeTh cBs3b ¢ [1K mo narepdeticy USB.
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6) Pazpaborats BombTMeTp Ha ocHOBe BHemHero ALIT AD7896 c¢ unrepdeticom SPI u
MukKpokoHTposuiepa ATmega328 ¢ BbIBOJOM 3HaueHUss Ha cUMBOJIbHBIN JKK-monyns. [lpeny-
cmotpetsh cBs3b ¢ [1IK mo nnrtepdeiicy RS-232.

7) Pa3zpaboTtarh yCTpOMCTBO yNpaBiieHUs OWMOJSPHBIM IIarOBBIM JBUTATEIEM. Y CTPOM-
CTBO JIOJDKHO OO€cleyrBaTh BpallleHHe ABHUraTels B IBYX pa3HBIX HampaBieHHsX. [lepexioue-
HUE HaIpaBJICHUS JBWKEHUS JIOJDKHO OCYILECTBIIATHCS MPH MOMOLIM nepeximouatens. [peny-
CMOTpPETh M3MEHEHHE CKOPOCTH BpAILEHUS JIBUTATENS C MOMOIIBIO MOTEHIIMOMETPA, MOJIKIIO-
yeHHOTO K BHYTpeHHemy AIIIl. OOecrneunTh TalbBaHUYECKYIO Pa3BsA3KY CHJIOBOM YacTH M
npexycmotpets cBs3b ¢ [IK mo untepdeiicy USB.

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

9) Pazpabotarh yCTpOHCTBO YNpaBJICHHS HANpaBICHUEM U CKOPOCTHbIO BparieHus 12-
BOJIbTHOTO JIBUTaTeJIs MMOCTOSIHHOTO TOKa. HampaBieHue u cKopocTh BpallleHus 3a7aBaTh JIBYX-
NO3ULIMOHHBIMH TTepekmoyaTensiMi. O0eceunTh ralbBaHNYeCKyl0 pa3BsA3Ky CHUIIOBOWM YacTH H
npeaycMoTpeTh cBs3b ¢ [IK mo uaTepdeiicy USB.

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

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

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

YCTPOMCTBA.
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Jlucr perucrpanun usmenenui k PI1J1

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

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